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SIMIAN ADENOVIRUS NUCLEIC ACID AND AMINO ACID SEQUENCES,
VECTORS CONTAINING SAME, AND METHODS OF USE

BACKGROUND OF THE INVENTION

Adenovirus is a double-stranded DNA virus with a genome size of about 36
kilobases (kb), which has been widely used for gene transfer applications due to its ability
to achieve highly efficient gene transfer in a variety of target tissues and large transgene
capacity. Conventionally, E1 genes of adenovirus are deleted and replaced with a
transgene cassette consisting of the promoter of choice, cDNA sequence of the gene of
interest and a poly A signal, resulting in a replication defective recombinant virus.

Adenoviruses have a characteristic morphology with an icosahedral capsid

consisting of three major proteins, hexon (II), penton base (III) and a knobbed fibre (IV),

* along with a number of other minor proteins, VI, VIII, IX, IIla and IVa2 [W.C. Russell, J.

Gen Virol., 81:2573-2604 (Nov 2000)]. The virus genome is a linear, double-stranded
DNA with a terminal protein attached covalently to the 5* termini, which have inverted
terminal repeats (ITRs). The virus DNA is intimately associated with the highly basic
protein VII and a small peptide termed mu. Another protein, V, is packaged with this
DNA-protein complex and provides a structural link to the capsid via protein VI. The
virus also contains a virus-encoded protease, which is necessary for processing of some of
the structural proteins to produce mature infectious virus.

Recombinant adenoviruses have been described for delivery of molecules to host
cells. See, US Patent 6,083,716, which describes the genome of two chimpanzee
adenoviruses.
| What is needed in the art are more effective vectors which avoid the effect of pre-
e);isting immunity to selected adenovirus serotypes in the population and/or which are

useful for repeat administration and for titer boosting by second vaccination, if required.

Summary of the Invention

The present invention provides the isolated nucleic acid sequences and amino acid
sequences of six simian adenoviruses, vectors containing these sequences, and cell lines
expressing simian adenovirus genes. Also provided are a number of methods for using

the vectors and cells of the invention.
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The methods of the invention involve delivering one or more selected
heterologous gene(s) to a mammalian patient by administering a vector of the invention.
Because the various vector constructs are derived from simian rather than from human
adenoviruses, the immune system of the non-simian human or veterinary patient is not
primed to respond immediately to the vector as a foreign antigen. Use of the
compositions of this invention thus permits a more stable expression of the selected
transgene when administered to a non-simian patient. Use of the compositions of this
invention for vaccination permits presentation of a selected antigen for the elicitation of
protective immune responses. Without wishing to be bound by theory, the ability of the
adenoviruses of the invention to transduce human dendritic cells is at least partially
responsible for the ability of the recombinant constructs of the invention to induce an
immune response. The recombinant simian adenoviruses of this invention may also be
used for producing heterologous gene products in vitro. Such gene products are
themselves useful in a variety for a variety of purposes such as are described herein.

These and other embodiments and advantages of the invention are described in

more detail below.

Brief Description of the Drawings

Fig. 1 provides an alignment of the amino acid sequences of the L1 and a portion
of the L2 loops of the capsid protein hexon of the chimpanzee adenovirus C1 [SEQ ID
NO:13], chimpanzee adenovirus C68 (Pan-9) [SEQ ID NO:14], and the novel Pan5 [SEQ
ID NO:15], Pan6 [SEQ ID NO: 16] and Pan7 [SEQ ID NO: 17] chimpanzee adenovirus
sequences of the invention. The intervening conserved region is part of the pedestal
domain conserved between adenovirus serotypes.

Fig. 2 provides an alignment of the amino acid sequences of the fiber knob
domains of chimpanzee C68 (Pan-9) [SEQ [D NO:18], Pan-6 [SEQ ID NO:19], Pan-7
[SEQ ID NO:20], and Pan-5 [SEQ ID NO:21] and the human adenoviruses serotypes 2
[SEQ ID NO:22] and 5 [SEQ ID NO:23].

DETAILED DESCRIPTION OF THE INVENTION
The invention provides novel nucleic acid and amino acid sequences from Ad
Pan5 [SEQ ID NO:1-4, 15 and 21], Ad Pan6 [SEQ ID NO: 5-8, 16, 19], and Ad serotype

2
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Pan7 [SEQ ID NO: 9-12, 17, 20], which were originally isolated from chimpanzee lymph
nodes. In several instances throughout the specification, these adenoviruses are
alternatively termed herein C5, C6 and C7, respectively. Also provided are sequences
from adenovirus SV1 [SEQ ID NO: 24-28], which was originally isolated from the
kidney cells of cynomolgus monkey. The invention also provides sequences of
adenoviruses SV-25 [SEQ ID NO:29-33] and SV-39 [SEQ ID NO: 34-37], which were
originally isolated from rhesus monkey kidney cells.

The present invention provides novel adenovirus vectors and packaging cell lines
to produce those vectors for use in the in vitro production of recombinant proteins or
fragments or other reagents. The invention further provides compositions for use in
delivering a heterologous molecule for therapeutic or vaccine purposes. Such therapeutic
or vaccine compositions contain the adenoviral vectors carrying an inserted heterologous
molecule. In addition, novel sequences of the invention are useful in providing the
essential helper functions required for production of recombinant adeno-associated viral
(AAV) vectors. Thus, the invention provides helper constructs, methods and cell lines
which use these sequences in such production methods.

The term “substantial homology” or “substantial similarity,” when referring to a
nucleic acid or fragment thereof, indicates that, when optimally aligned with appropriate
nucleotide insertions or deletions with another nucleic acid (or its complementary strand),
there is nucleotide sequence identity in at least about 95 to 99% of the aligned sequences.

The term “substantial homology” or “substantial similarity,” when referring to
amino acids or fragments thereof, indicates that, when optimally aligned with appropriate
amino acid insertions or deletions with another amino acid (or its complementary strand),
there is amino acid sequence identity in at least about 95 to 99% of the aligned sequences.
Preferably, the homology is over full-length sequencé, or a protein thereof, or a fragment
thereof which is at least 8 amino acids, or more desirably, at least 15 amino acids in
length. Examples of suitable fragments are described herein.

The term “percent sequence identity” or “identical” in the context of nucleic acid
sequences refers to the residues in the two sequences that are the same when aligned for
maximum correspondence. The length of sequence identity comparison may be over the
full-length of the genome (e.g., about 36 kbp), the full-length of an open reading frame of

a gene, protein, subunit, or enzyme [see, €.g., the tables providing the adenoviral coding
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regions], or a fragment of at least about 500 to 5000 nucleotides, is desired. However,
identity among smaller fragments, e.g. of at least about nine nucleotides, usually at least
about 20 to 24 nucleotides, at least about 28 to 32 nucleotides, at least about 36 or more
nucleotides, may also be desired. Similarly, “percent sequence identity” may be readily
determined for amino acid sequences, over the full-length of a protein, or a fragment
thereof. Suitably, a fragment is at least about 8 amino acids in length, and may be up to
about 700 amino acids. Examples of suitable fragments are described herein.

Identity is readily determined using such algorithms and computer programs as
are defined herein at default settings. Preferably, such identity is over the full length of
the protein, enzyme, subunit, or over a fragment of at least about 8 amino acids in length.
However, identity may be based upon shorter regions, where suited to the use to which
the identical gene product is being put.

As described herein, alignments are performed using any of a variety of publicly
or commercially available Multiple Sequence Alignment Programs, such as “Clustal W”,
accessible through Web Servers on the internet. Alternatively, Vector N'TI utilities are
also used. There are also a number of algorithms known in the art that can be used to
measure nucleotide sequence identity, including those contained in the programs
described above. As another example, polynucleotide sequences can be compared using
Fasta, a program in GCG Version 6.1. Fasta provides alignments and percent sequence
identity of the regions of the best overlap between the query and search sequences. For
instance, percent sequence identity between nucleic acid sequences can be determined
using Fasta with its default parameters (a word size of 6 and the NOPAM factor for the
scoring matrix) as provided in GCG Version 6.1, herein incorporated by reference.
Similarly programs are available for performing amino acid alignments. Generally, these
programs are used at default settings, although one of skill in the art can alter these
settings as needed. Alternatively, one of skill in the art can utilize another algorithm or
computer program that provides at least the level of identity or alignment as that provided
by the referenced algorithms and programs.

As used throughout this specification and the claims, the term “comprise” and its
variants including, “comprises”, “comprising”, among other variants, is inclusive of other
components, elements, integers, steps and the like. The term “consists of” or “consisting

of” are exclusive of other components, elements, integers, steps and the like.
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I The Simian Adenovirué Sequences
The invention provides nucleic acid sequences and amino acid sequences of
Pan$5, Pan6, Pan7, SV1, SV25 and SV39, which are isolated from the other viral material
with which they are associated in nature.
A. Nucleic Acid Sequences

The Pan5 nucleic acid sequences of the invention include nucleotides 1 to
36462 of SEQ ID NO:1. The Pan6 nucleic acid sequences of the invention include
nucleotides 1 to 36604 of SEQ ID NO: 5. The Pan7 nucleic acid sequences of the
invention include nucleotides 1 to 36535 of SEQ ID NO: 9. The SV1 nucleic acid
sequences of the invention include nucleotides 1 to 34264 of SEQ ID NO: 24. The SV25
nucleic acid sequences of the invention include nucleotides 1 to 31044 of SEQ ID NO:
29. The SV39 nucleic acid sequences of the invention include nucleotides 1 to 34115 of
SEQID NO: 34. See, Sequence Listing, which is incorporated by reference herein.

The nucleic acid sequences of the invention further encompass the
strand which is complementary to the sequences of SEQ ID NO: 3, 9, 24,29 and 34,
as well as the RNA and cDNA sequences corresponding to the sequences of these
sequences figures and their complementary strands. Further included in this invention
are nucleic acid sequences which are greater than 95 to 98%, and more preferably
about 99 to 99.9% homologous or identical to the Sequence Listing. Also included in
the nucleic acid sequences of the invention are natural variants and engineered
modifications of the sequences provided in SEQ ID NO: 5, 9, 24, 29 and 34 and their
complementary strands. Such modifications include, for example, labels that are
known in the art, methylation, and substitution of one or more of the naturally
occurring nucleotides with a degenerate nucleotide.

The invention further encompasses fragments of the sequences of
Pan3, Pan6, Pan7, SV1, SV25 and SV39, their complementary strand, cDNA and
RNA complementary thereto. Suitable fragments are at least 15 nucleotides in length,
and encompass functional fragments, i.e., fragments which are of biological interest.

For example, a functional fragment can express a desired adenoviral product or may
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be useful in production of recombinant viral vectors. Such fragments include the gene
sequences and fragments listed in the tables below.

The following tables provide the transcript regions and open reading frames
in the simian adenovirus sequences of the invention. For certain genes, the transcripts
and open reading frames (ORFs) are located on the strand complementary to that
presented in SEQ ID NO: 5, 9, 24, 29 and 34. See, e.g., E2b, E4 and E2a. The
calculated molecular weights of the encoded proteins are also shown. Note that the
Ela open reading frame Pan5 [nt 576-1436 of SEQ ID NO:1], Pan6 [nt 576 to 1437 of
SEQ ID NO: 5] and Pan7 [nt 576 to 1437 of SEQ ID NO: 9] contain internal splice

sites. These splice sites are noted in the following tables.
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Ad Pan-5 [SEQ ID NO:1]
Regions Start End MW.
(nt) (nt) (Daltons)
ITR 1 120 -
Ela | Transcript 478 -
138 576-664,1233- 28120
1436
128 576-1046, 1233- 24389
1436
9S 576-644,1233- 9962
1436
Transcript 1516 -
Elb | Transcript 1552 -
Small T 1599 2171 22317
Large T 1904 3412 55595
IX 3492 3920 14427
Transcript 3959 -
E2b | Transcript . 10349 -
PTP 10349 8451 72930
Polymerase 8448 5083 127237
Va2 5604 3980 50466
Transcript 3960
28.1 kD 5155 5979 28141
Agnoprotein 7864 8580 25755
L1 | Transcript 10849 -
52/55D 10851 | 12025
IIla 12050 | 13819 65669
Transcript 13832 -
Transcript 13894 -
L2 | Penton 13898 | 15490 59292
VII 15494 | 16078 21478
\Y 16123 | 17166 39568
Mu 17189 | 17422 8524
transcript 17442 -
Transcript 17488 -
L3 | VI 17491 | 18222 26192
Hexon 18315 | 21116 104874
Endoprotease 20989 | 21783 28304
transcript 21811 -

PCT/US02/33645
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Ad Pan-5 (cont’d) [SEQ ID NO:1]
Regions Start End MW.
(nt) (nt) (Daltons)
E2a | Transcript 26782 -
DBP 23386 | 21845 57358
transcript 21788 -
L4 | Transcript 23406 -
100kD 23412 | 25805 88223
33 kD homolog 25525 | 26356 24538
VIII 26428 | 27111 24768
transcript 27421 -
E3 | Transcript 26788 -
Orf#1 27112 | 27432 12098
Orf#2 27386 | 28012 23040
Orf #3 27994 | 28527 19525
Orf #4 28557 | 29156 22567
Orf #5 29169 | 29783 22267
Orf #6 29798 | 30673 31458
Orf #7 30681 | 30956 10477
Orf #8 30962 | 31396 16523
Orf #9 31389 | 31796 15236
transeript 31837 -
L5 | Transcript 32032 -
Fiber 32035 | 33372 47670
transcript 33443 -
E4 | Transcript 36135 -
Orf7 33710 | 33462 9191
Orf 6 34615 | 33710 35005
Orf4 34886 | 34521 13878
Orf3 35249 | 34896 13641
Orf2 35635 | 35246 14584
Orf 1 36050 | 35676 13772
Transcript 33437 -
ITR 36343 | 36462 -

PCT/US02/33645
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AdPan-6 [SEQ ID NO: 5]

Regions Start (nt) End MW.
(nt) (Daltons)
ITR 1 123 -
Ela | transcript 478 -
138 576-1143, 1229- 28291
1437
128 576-1050, 1229- 24634
1437
9S 576 — 645, 1229- 10102
1437
transcript 1516 -
Elb | transcript 1553 -
Smalf T 1600 2172 22315
LargeT 1905 3413 55594
IX 3498 3926 14427
transcript 3965 -
E2b | transcript 10341 : -
PTP 10340 8451 72570
Polymerase 8445 5089 126907
Va2 5610 3986 50452
transcript 3966 -
L1 | transcript 10838 -
52/55 kD 10840 | 12012 44205
I1a 12036 | 13799 65460
Transcript 13812 -
28.1 kd 5161 5985 28012
Agnoprotein 7870 8580 25382
L2 | transcript 13874
Penton 13878 | 15467 59314
VII 15471 | 16055 21508
\Y 16100 | 17137 39388
Mu 17160 | 17393 8506
transcript 17415 -
L3 | transcript 17466 -
VI 17469 | 18188 25860
Hexon 18284 | 21112 106132
Endoprotease 21134 ] 21754 23445
transcript 21803 -
E2a | transcript 26780 -
DBP 23375 21837 57299
transcript 21780 -

PCT/US02/33645



WO 03/046124

Ad Pan-6 (cont’d) [SEQ ID NO:5]
Regions Start (nt)’ End MW.
(nt) (Daltons)
L4 | Transcript 23398 -
100kD 23404 | 25806 88577
33 kD homolog 25523 | 26357 24609
VIII 26426 | 27109 24749
transcript 27419 -
E3 | transcript 26786
Orf #1 27110 | 27430 12098
Orf#2 27384 | 28007 22880
Orf #3 27989 1 28519 19460
Orf #4 28553 | 29236 25403
Orf #5 29249 | 29860 22350
Orf #6 29875 | 30741 31028
Orf #7 30749 | 31024 10469
Orf #8 31030 | 31464 16540
Orf#9 31457 | 31864 15264
transcript 31907 -
L5 | transcript 32159
Fiber 32162 | 33493 47364
transcript 33574 -
E4 | transcript 36276 -
Orf7 33841 | 33593 9177
Orf 6 34746 | 33841 35094
Orf4 35017 | 34652 13937
Orf 3 35380 | 35027 13627
Orf 2 35766 | 35377 14727
Orf 1 36181 | 35807 13739
transcript 33558 -
ITR 36482 | 36604 -

PCT/US02/33645
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AdPan-7 [SEQ ID NO:9]

Regions Start (nt) | End (nt) | MW. (Daltons)

1 132 -
1 ITR
Ela | transcript 478 -
138 576 — 1143, 1229-1437 28218
125 576 — 1050, 1229~ 1437 24561
9S 576 — 645, 10102
1229 — 1437
transcript 1516 -
Elb | transcript 1553 -
Small T 1600 2178 22559
LargeT 1905 3419 55698
Va2 3992 5616 50210
transcript 3971 -
E2b | transcript 10341 -
PTP 10340 8457 72297
Polymerase 8451 5095 126994
IX 3504 3932 14441
transcript 3972 -
28.1kD 5167 5991 28028
Agnoprotein 7876 8586 25424
L1 | transcript 10834

52/55 kD 10836 12011 44302
Ila 12035 13795 65339
transcript 13808 -
L2 | transcript 13870 -
Penton 13874 15469 59494
VII 15473 16057 21339
\% 16102 17139 39414
Mu 17167 17400 8506
transcript 17420 -
L3 | transcript 17467 -
VI 17470 18198 26105
Hexon 18288 21086 104763
Endoprotease 21106 21732 23620
transcript 21781 -
E2a | transcript 2676 -
DBP 23353 21815 57199
transcript 21755 -

11
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Ad Pan-7 (cont’d) [SEQ ID NO: 9]
Regions Start (nt) | End (nt) | M.W. (Daltons)
L4 | transcript 23370 -
100kD 23376 25781 88520
33kD 25489 26338 25155
homolog
VIII 26410 27093 24749
transcript 27403 -
E3 | transcript 26770 -
Orf #1 27094 27414 12056
Orf#2 27368 27988 22667
Orf#3 27970 28500 19462
Orf #4 28530 29150 22999
Orf #5 29163 29777 22224
Orf #6 29792 30679 32153
Orf#7 30687 30962 10511
Orf #8 30968 31399 16388
Orf #9 31392 31799 15205
transcript 31842 -
L5 | transcript 32091 -
Fiber 32094 33425 47344
transcript 33517 -
E4 | transcript 36208 -
Orf 7 33784 33536 9191
Orf 6 34689 33784 35063
Orf 4 34960 34595 13879
Orf 3 35323 34970 13641
Orf 2 35709 35320 14644
Orf 1 36123 35749 13746
transcript 33501 -
ITR 36404 36535 -

12
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Ad SV-1 Ad SV-25 Ad SV-39
[SEQ ID NO:24] [SEQ ID NO:29] [SEQ ID NO: 34]
Region Start End Start End Start End

ITR 1 106 1 133 1 150
Ela 352 1120 - - 404 1409
Elb 1301 2891 359 2273 1518 3877
E2b 9257 2882 9087 2754 10143 3868
E2a 24415 20281 24034 20086 25381 21228
E3 24974 27886 24791 25792 25790 29335
E4 33498 30881 30696 28163 33896 31157
ITR 34145 34264 30912 31044 33966 34115

Ad SV-1 Ad SV-25 Ad SV-39

[SEQ ID NO:24] [SEQ ID NO:29] [SEQ ID NO: 34]
Region Start End Start End Start End
ITR 1 106 1 133 1 150
L1 9513 12376 9343 12206 10416 13383
L2 12453 15858 12283 15696 13444 16877
L3 15910 20270 15748 20080 17783 21192
L4 21715 25603 21526 25420 22659 26427
L5 28059 30899 25320 28172 29513 31170
ITR 34145 34264 30912 31044 33966 34115

13
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protein Ad SV-1, SEQ ID NO: 24
Start End MW.
ITR 1 106 -
Ela 138 459 953 18039
12S
Elb Small T
LargeT 1301 2413 42293
IX 2391 2885 16882
E2b Va2 4354 2924 54087
Polymerase 6750 4027 102883
PTP 9257 7371 72413
Agno-protein 6850 7455 20984
L1 52/55 kD 9515 10642 | 42675
[la 10663 12372 | 636568
L2 Penton 12454 13965 56725
VII 13968 14531 20397
\% 14588 15625 | 39374
Mu 15645 15857 7568
L3 VI 15911 16753 | 30418
Hexon 16841 19636 104494
Endoprotease 19645 20262 | 23407
2a DBP 21700 20312 | 52107
L4 100kD 21721 24009 | 85508
VIII 24591 25292 | 25390

14
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protein Ad SV-1 (cont’d)
SEQ ID NO: 24
Start End MWw.
E3 Orf #1 25292 25609 11950
Orf #2 25563 26081 18940
Orf #3 26084 26893 30452
Orf #4 26908 27180 10232
Orf #5 27177 17512 12640
Orf #6 27505 27873 13639
L5 Fiber #2 28059 29150 39472
Fiber #1 29183 30867 61128
E4 Orf7 31098 30892 7837
Orf 6 31982 31122 33921
Orf 4 32277 31915 14338
Orf3 32629 32279 13386
Orf2 33018 32626 14753
Orf'1 33423 33043 14301
ITR 34145 34264

15
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protein Ad SV-25, SEQ ID NO:29 Ad SV-39, SEQ ID NO:34
Start End MW. Start End MW.

ITR 1 133 - 1 150 -

Ela | 13S 492 1355 28585
128 492 1355 25003

Elb | SmallT 478 1030 20274 1518 2075 21652
Large T 829 2244 52310 1823 3349 55534
IX 2306 2716 13854 3434 3844 14075

E2b |IVa2 4208 2755 54675 3912 5141 46164
Poly- 6581 3858 102839 7753 5033 103988
merase
PTP 9087 7207 71326 10143 8335 69274
Agno- 6681 7139 16025 - - -
protein

L1 52/55kD | 9345 10472 | 42703 10418 11608 44232
la 10493 12202 | 63598 11574 13364 66078

L2 Penton 12284 13801 | 56949 13448 14959 56292
VI 13806 14369 | 20369 14960 15517 20374
\Y 14426 || 15463 | 39289 15567 16628 39676
Mu 15483 15695 | 7598 16650 16871 7497

L3 VI 15749 16591 | 30347 16925 17695 28043
Hexon 16681 19446 | 104035 17785 20538 102579
Endo- 19455 20072 | 23338 20573 21181 22716
protease

2a DBP 21511 20123 | 52189 22631 21231 53160

L4 100kD 21532 23829 | 85970 22659 25355 100362
VIII 24408 25109 | 25347 25410 26108 25229

16
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protein | Ad SV-25, SEQIDNO:29 | Ad SV-39, SEQ ID NO:34,
(cont’d) \ (cont’d)
Start End MW. Start End MW.
E3 Orf#1 25109 25426 | 11890 26375 27484 42257
Orf #2 27580 28357 29785
Orf#3 28370 28645 10514
Orf #4 28863 29333 18835
Orf#5
Orf#6
L5 Fiber #2 25380 26423 | 37529
Fiber #1 26457 28136 | 60707 29515 31116 56382
E4 Orf7 31441 31118 11856
Orf 6 29255 28395 | 33905 32292 31438 33437
Orf 4 29550 29188 | 14399 32587 32222 13997
Orf3 29902 29552 | 13284 32954 32607 13353
Orf2 30291 29899 | 14853 33348 32959 14821
Orf1 30316 30696 | 14301 33764 33378 14235
ITR 30912 31044 33966 34115

The Pan5, Pan6, Pan7, SV1, SV25 and SV39 adenoviral nucleic acid

sequences are useful as therapeutic agents and in construction of a variety of vector

systems and host cells. As used herein, a vector includes any suitable nucleic acid

molecule including, naked DNA, a plasmid, a virus, a cosmid, or an episome. These

sequences and products may be used alone or in combination with other adenoviral

sequences or fragments, or in combination with elements from other adenoviral or non-

adenoviral sequences. The adenoviral sequences of the invention are also useful as

antisense delivery vectors, gene therapy vectors, or vaccine vectors. Thus, the invention

further provides nucleic acid molecules, gene delivery vectors, and host cells which

contain the Ad sequences of the invention.
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For example, the invention encompasses a nucleic acid molecule
containing simian Ad ITR sequences of the invention. In another example, the invention
provides a nucleic acid molecule containing simian Ad sequences of the invention
encoding a desired Ad gene product. Still other nucleic acid molecule constructed using
the sequences of the invention will be readily apparent to one of skill in the art, in view of
the information provided herein.

In one embodiment, the simian Ad gene regions identified herein may be
used in a variety of vectors for delivery of a heterologous molecule to a cell. For
example, vectors are generated for expression of an adenoviral capsid protein (or
fragment thereof) for purposes of generating a viral vector in a packaging host cell. Such
vectors may be designed for expression in trans. Alternatively, such vectors are designed
to provide cells which stably contain sequences which express desired adenoviral
functions, e.g., one or more of Ela, Elb, the terminal repeat sequences, E2a, E2b, E4,
E4ORF6 region.

In addition, the adenoviral gene sequences and fragments thereof are
useful for providing the helper functions necessary for production of helper-dependent
viruses (e.g., adenoviral vectors deleted of essential functions or adeno-associated viruses
(AAYV)). For such production methods, the simian adenoviral sequences of the invention
are utilized in such a method in a manner similar to those described for the human Ad.
However, due to the differences in sequences between the simian adenoviral sequences of
the invention and those of human Ad, the use of the sequences of the invention essentially
eliminate the possibility of homologous recombination with helper functions in a host cell
carrying human Ad E1 functions, e.g., 293 cells, which may produce infectious
adenoviral contaminants during rAAV production.

Methods of producing rAAV using adenoviral helper functions have been
described at length in the literature with human adenoviral serotypes. See, e.g., US Patent
6,258,595 and the references cited therein. See, also, US Patent 5,871,982; WO
99/14354; WO 99/15685; WO 99/47691. These methods may also be used in production
of non-human serotype AAV, including non-human primate AAV serotypes. The simian
adenoviral gene sequences of the invention which provide the necessary helper functions
(e.g., Ela, E1b, E2a and/or E4 ORF6) can be particularly useful in providing the

necessary adenoviral function while minimizing or eliminating the possibility of
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recombination with any other adenoviruses present in the rAAV-packaging cell which are
typically of human origin. Thus, selected genes or open reading frames of the adenoviral
sequences of the invention may be utilized in these rAAV production methods.

Alternatively, recombinant adenoviral simian vectors of the invention may
be utilized in these methods. Such recombinant adenoviral simian vectors may include,
e.g., a hybrid chimp Ad/AAV in which chimp Ad sequences flank a rAAV expression
cassette composed of, e.g., AAV 3’ and/or 5’ ITRs and a transgene under the control of
regulatory sequences which control its expression. One of skill in the art will recognize
that still other simian adenoviral vectors and/or gene sequences of the invention will be
useful for production of rAAYV and other viruses dependent upon adenoviral helper.

In still another embodiment, nucleic acid molecules are designed for
delivery and expression of selected adenoviral gene products in a host cell to achieve a
desired physiologic effect. For example, a nucleic acid molecule containing sequences
encoding an adenovirus Ela protein of the invention may be delivered to a subject for use
as a cancer therapeutic. Optionally, such a molecule is formulated in a lipid-based carrier
and preferentially targets cancer cells. Such a formulation may be combined with other
cancer therapeutics (e.g., cisplatin, taxol, or the like). Still other uses for the adenoviral
sequences provided herein will be readily apparent to one of skill in the art.

In addition, one of skill in the art will readily understand that the Ad
sequences of the invention can be readily adapted for use for a variety of viral and non-
viral vector systems for in vitro, ex vivo or in vivo delivery of therapeutic and
immunogenic molecules. For example, the Pan5, Pan6, Pan7, SV1, SV25 and/or SV39
simian Ad genomes of the invention can be utilized in a variety of rAd and non-rAd
vector systems. Such vectors systems may include, e.g., plasmids, lentiviruses,
retroviruses, poxviruses, vaccinia viruses, and adeno-associated viral systems, among
others. Selection of these vector systems is not a limitation of the present invention.

The invention further provides molecules useful for production of the
simian and simian-derived proteins of the invention. Such molecules which carry
polynucleotides including the simian Ad DNA sequences of the invention can be in the

form of naked DNA, a plasmid, a virus or any other genetic element.
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B. Simian Adenoviral Proteins of the Invention

The invention further provides gene products of the above adenoviruses,
such as proteins, enzymes, and fragments thereof, which are encoded by the adenoviral
nucleic acids of the invention. The invention further encompasses Pan5, Pan6 and Pan7,
SV1, SV25 and SV39 proteins, enzymes, and fragments thereof, having the amino acid
sequences encoded by these nucleic acid sequences which are generated by other
methods. Such proteins include those encoded by the open reading frames identified in
the tables above, in Figs. 1 and 2, and fragments thereof.

Thus, in one aspect, the invention provides unique simian adenoviral
proteins which are substantially pure, i.e., are free of other viral and proteinaceous
proteins. Preferably, these proteins are at least 10% homogeneous, more preferably 60%
homogeneous, and most preferably 95% homogeneous.

In one embodiment, the invention provides unique simian-derived capsid
proteins. As used herein, a simian-derived capsid protein includes any adenoviral capsid
protein that contains a Pan5, Paﬁ6, Pan7, SV1, SV25 or SV39 capsid protein or a
fragment thereof, as defined above, including, without limitation, chimeric capsid
proteins, fusion proteins, artificial capsid proteins, synthetic capsid proteins, and
recombinantly capsid proteins, without limitation to means of generating these proteins.

Suitably, these simian-derived capsid proteins contain one or more Pan5,
Pan6, Pan7, SV1, SV25 or SV39 regions or fragments thereof (e.g., a hexon, penton, fiber
or fragment thereof) in combination with capsid regions or fragments thereof of different
adenoviral serotypes, or modified simian capsid proteins or fragments, as described
herein. A "modification of a capsid protein associated with altered tropism" as used
herein includes an altered capsid protein, i.e, a penton, hexon or fiber protein region, or
fragment thereof, such as the knob domain of the fiber region, or a polynucleotide
encoding same, such that specificity is altered. The simian-derived capsid may be
constructed with one or more of the simian Ad of the invention or another Ad serotypes
which may be of human or non-human origin. Such Ad may be obtained from a variety of
sources including the ATCC, commercial and academic sources, or the sequences of the
Ad may be obtained from GenBank or other suitable sources.

The amino acid sequences of the simian adenoviruses penton proteins of

the invention are provided herein. The AdPan5 penton protein is provided in SEQ ID

20



WO 03/046124 PCT/US02/33645

10

15

20

25

30

NO:2. The AdPan7 penton is provided in SEQ ID NO:6. The AdPan6 penton is
provided in SEQ ID NO:10. The SV1 penton is provided in SEQ ID NO:25. The SV25
penton protein is provided in SEQ ID NO:30. The SV39 penton is provided in SEQ ID
NO:35. Suitably, any of these penton proteins, or unique fragments thereof, may be
utilized for a variety of purposes. Examples of suitable fragments include the penton
having N-terminal and/or C-terminal truncations of about 50, 100, 150, or 200 amino
acids, based upon the amino acid numbering provided above and in SEQ ID NO:2; SEQ
ID NO:6; SEQ ID NO:25; SEQ ID NO:30, or SEQ ID NO:35. Other suitable fragments
include shorter internal, C-terminal, or N-terminal fragments. Further, the penton protein
may be modified for a variety of purposes known to those of skill in the art.

The invention further provides the amino acid sequences of the hexon
protein of Pan5 [SEQ ID NO:3], Pan6 [SEQ ID NO:7], Pan 7 [SEQ ID NO:11], SV1
[SEQ ID NO:26], SV25 [SEQ ID NO:31], and/or SV39 [SEQ ID NO:36]. Suitably, this
hexon protein, or unique fragments thereof, may be utilized for a variety of purposes.
Examples of suitable fragments include the hexon having N-terminal and/or C-terminal
truncations of about 50, 100, 150, 200, 300, 400, or 500 amino acids, based upon the
amino acid numbering provided above and in SEQ ID NO: 3, 7, 11, 26, 31 and 36. Other
suitable fragments include shorter internal, C-terminal, or N-terminal fragments. For
example, one suitable fragment the loop region (domain) of the hexon protein, designated
DEL1 and FG1, or a hypervariable region thereof. Such fragments include the regions
spanning amino acid residues about 125 to 443; about 138 to 441, or smaller fragments,
such as those spanning about residue 138 to residue 163; about 170 to about 176; about
195 to about 203; about 233 to about 246; about 253 to about 264; about 287 to about
297; and about 404 to about 430 of the simian hexon proteins, with reference to SEQ ID
NO: 3,7, 11, 26, 31 or 36. Other suitable fragments may be readily identified by one of
skill in the art. Further, the hexon protein may be modified for a variety of purposes
known to those of skill in the art. Because the hexon protein is the determinant for
serotype of an adenovirus, such artificial hexon proteins would result in adenoviruses
having artificial serotypes. Other artificial capsid proteins can also be constructed using
the chimp Ad penton sequences and/or fiber sequences of the invention and/or fragments

thereof.
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In one example, it may be desirable to generate an adenovirus having an
altered hexon protein utilizing the sequences of a hexon protein of the invention. One
suitable method for altering hexon proteins is described in US Patent 5,922,315, which is
incorporated by reference. In this method, at least one loop region of the adenovirus
hexon is changed with at least one loop region of another adenovirus serotype. Thus, at
least one loop region of such an altered adenovirus hexon protein is a simian Ad hexon
loop region of the invention (e.g. Pan7). In one embodiment, a loop region of the Pan7
hexon protein is replaced by a loop region from another adenovirus serotype. In another
embodiment, the loop region of the Pan7 hexon is used to replace a loop region from
another adenovirus serotype. Suitable adenovirus serotypes may be readily selected from
among human and non-human serotypes, as described herein. Pan7 is selected for
purposes of illustration only; the other simian Ad hexon proteins of the invention may be
similarly altered, or used to alter another Ad hexon. The selection of a suitable serotype
is not a limitation of the present invention. Still other uses for the hexon protein
sequences of the invention will be readily apparent to those of skill in the art.

The invention further encompasses the fiber proteins of the simian
adenoviruses of the invention. The fiber protein of AdPan 5 has the amino acid sequence
of SEQ ID NO:4. The fiber protein AdPan6 has the amino acid sequence of SEQ ID NO:
8. The fiber protein of AdPan7 has the amino acid sequence of SEQ ID NO: 12. SV-1
has two fiber proteins; fiber 2 has the amino acid sequence of SEQ ID NO:27 and fiber 1
has the amino acid sequence of SEQ ID NO:28. SV-25 also has two fiber proteins; fiber
2 has the amino acid sequence of SEQ ID NO:32 and fiber 1 has the amino acid sequence
of SEQ ID NO:33. The fiber protein of SV-39 has the amino acid sequence of SEQ ID
NO:37.

Suitably, this fiber protein, or unique fragments thereof, may be utilized
for a variety of purposes. One suitable fragment is the fiber knob, which spans about
amino acids 247 to 425 of SEQ ID NO: 4, §, 12, 28, 32, 33 and 37. See Fig. 2. Examples
of other suitable fragments include the fiber having N-terminal and/or C-terminal
truncations of about 50, 100, 150, or 200 amino acids, based upon the amino acid
numbering provided above and in SEQ ID NO: 4, 8, 12, 28, 32, 33 and 37. Still other
suitable fragments include internal fragments. Further, the fiber protein may be modified

using a variety of techniques known to those of skill in the art.
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The invention further encompasses unique fragments of the proteins of the
invention which are at least 8 amino acids in length. However, fragments of other desired
lengths can be readily utilized. In addition, the invention encompasses such
modifications as may be introduced to enhance yield and/or expression of a Pan5, Pan6,
Pan7, SV1, SV25 or SV39 gene product, e.g., construction of a fusion molecule in which
all or a fragment of the Pan$5, Pan6, Pan7, SV1, SV25 or SV39 gene product is fused
(either directly or via a linker) with a fusion partner to enhance. Other suitable
modifications include, without limitation, truncation of a coding region (e.g., a protein or
enzyme) to eliminate a pre- or pro-protein ordinarily cleaved and to provide the mature
protein or enzyme and/or mutation of a coding region to provide a secretable gene
product. Still other modifications will be readily apparent to one of skill in the art. The
invention further encompasses proteins having at least about 95% to 99% identity to the
Pan5, Pan6, Pan7, SV1, SV25 or SV39 proteins provided herein.

As described herein, vectors of the invention containing the adenoviral
capsid proteins of the invention are particularly well suited for use in applications in
which the neutralizing antibodies diminish the effectiveness of other Ad serotype based
vectors, as well as other viral vectors. The rAd vectors of the invention are particularly
advantageous in readministration for repeat gene therapy or for boosting immune
response (vaccine titers).

Under certain circumstances, it may be desirable to use one or more of the
Pan3, Pan6, Pan7, SV1, SV25 and/or SV39 gene products (e.g., a capsid protein or a
fragment thereof) to generate an antibody. The term "an antibody," as used herein, refers
to an immunoglobulin molecule which is able to specifically bind to an epitope. Thus,
the antibodies of the invention bind, preferably specifically and without cross-reactivity,
to a Pan5, Pan6, Pan7, SV1, SV25 or SV39 epitope. The antibodies in the present
invention exist in a variety of forms including, for example, high affinity polyclonal
antibodies, monoclonal antibodies, synthetic antibodies, chimeric antibodies, recombinant
antibodies and humanized antibodies, Such antibodies originate from immunoglobulin
classes IgG, IgM, IgA, IgD and IgE.

Such antibodies may be generated using any of a number of methods
know in the art. Suitable antibodies may be generated by well-known conventional

techniques, e.g. Kohler and Milstein and the many known modifications thereof.
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Similarly desirable high titer antibodies are generated by applying known recombinant
techniques to the monoclonal or polyclonal antibodies developed to these antigens [see,
e.g., PCT Patent Application No. PCT/GB85/00392; British Patent Application
Publication No. GB2188638A; Amit ef al., 1986 Science, 233:747-753; Queen et al.,
1989 Proc. Nat'l. Acad. Sci. USA, 86:10029-10033; PCT Patent Application No.
PCT/W09007861; and Riechmann et al., Nature, 332:323-327 (1988); Huse et al, 1988a
Science, 246:1275-1281]. Alternatively, antibodies can be produced by manipulating the
complementarity determining regions of animal or human antibodies to the antigen of this
invention. See, e.g., E. Mark and Padlin, "Humanization of Monoclonal Antibodies",
Chapter 4, The Handbook of Experimental Pharmacology, Vol. 113, The Pharmacology
of Monoclonal Antibodies, Springer-Verlag (June, 1994); Harlow et al., 1999, Using
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press, NY; Harlow ef
al., 1989, Antibodies: A Laboratory Manual, Cold Spring Harbor, New York; Houston et
al., 1988, Proc. Natl. Acad. Sci. USA 85:5879-5883; and Bird et al., 1988, Science
242:423-426. Further provided by the present invention are anti-idiotype antibodies
(Ab2) and anti-anti-idiotype antibodies (Ab3). See, e.g., M. Wettendorff et al.,
"Modulation of anti-tumor immunity by anti-idiotypic antibodies." In Idiotypic Network
and Diseases, ed. by J. Cerny and J. Hiernaux, 1990 J. Am. Soc. Microbiol., Washington
DC: pp. 203-229]. These anti-idiotype and anti-anti-idiotype antibodies are produced
using techniques well known to those of skill in the art. These antibodies may be used for
a variety of purposes, including diagnostic and clinical methods and kits.

Under certain circumstances, it may be desirable to introduce a detectable
label or a tag onto a Pan5, Pan6, Pan7, SV1, SV25 or SV39 gene product, antibody or
other construct of the invention. As used herein, a detectable label is a molecule which is
capable, alone or upon interaction with another molecule, of providing a detectable signal.
Most desirably, the label is detectable visually, e.g. by fluorescence, for ready use in
immunohistochemical analyses or immunofluorescent microscopy. For example, suitable
labels include fluorescein isothiocyanate (FITC), phycoerythrin (PE), allophycocyanin
(APC), coriphosphine-O (CPO) or tandem dyes, PE-cyanin-5 (PC5), and PE-Texas Red
(ECD). All of these fluorescent dyes are commercially available, and their uses known to
the art. Other useful labels include a colloidal gold label. Still other useful labels include

radioactive compounds or elements. Additionally, labels include a variety of enzyme
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systems that operate to reveal a colorimetric signal in an assay, e.g., glucose oxidase
(which uses glucose as a substrate) releases peroxide as a product which in the presence
of peroxidase and a hydrogen donor such as tetramethyl benzidine (TMB) produces an
oxidized TMB that is seen as a blue color. Other examples include horseradish
peroxidase (HRP) or alkaline phosphatase (AP), and hexokinase in conjunction with
glucose-6-phosphate dehydrogenase which reacts with ATP, glucose, and NAD+ to yield,
among other products, NADH that is detected as increased absorbance at 340 nm
wavelength.

Other label systems that are utilized in the methods of this invention are
detectable by other means, e.g., colored latex microparticles [Bangs Laboratories,
Indiana] in which a dye is embedded are used in place of enzymes to form conjugates
with the target sequences provide a visual signal indicative of the presence of the
resulting complex in applicable assays.

Methods for coupling or associating the label with a desired molecule are
similarly conventional and known to those of skill in the art. Known methods of label
attachment are described [see, for example, Handbook of Fluorescent probes and
Research Chemicals, 6th Ed., R. P. M. Haugland, Molecular Probes, Inc., Eugene, OR,
1996; Pierce Catalog and Handbook, Life Science and Analytical Research Products,
Pierce Chemical Company, Rockford, IL, 1994/1995]. Thus, selection of the label and
coupling methods do not limit this invention.

The sequences, proteins, and fragments of the invention may be produced
by any suitable means, including recombinant production, chemical synthesis, or other
synthetic means. Suitable production techniques are well known to those of skill in the
art. See, e.g., Sambrook et al, Molecular Cloning: A Laboratory Manual, Cold Spring
Harbor Press (Cold Spring Harbor, NY). Alternatively, peptides can also be synthesized
by the well known solid phase peptide synthesis methods (Merrifield, J. Am. Chem. Soc.,
85:2149 (1962); Stewart and Young, Solid Phase Peptide Synthesis (Freeman, San
Francisco, 1969) pp. 27-62). These and other suitable production methods are within the
knowledge of those of skill in the art and are not a limitation of the present invention.

In addition, one of skill in the art will readily understand that the Ad
sequences of the invention can be readily adapted for use for a variety of viral and non-

viral vector systems for in vitro, ex vivo or in vivo delivery of therapeutic and
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immunogenic molecules. For example, in one embodiment, the simian Ad capsid
proteins and other simian adenovirus proteins described herein are used for non-viral,
protein-based delivery of genes, proteins, and other desirable diagnostic, therapeutic and
immunogenic molecules. In one such embodiment, a protein of the invention is linked,
directly or indirectly, to a molecule for targeting to cells with a receptor for adenoviruses.
Preferably, a capsid protein such as a hexon, penton, fiber or a fragment thereof having a
ligand for a cell surface receptor is selected for such targeting. Suitable molecules for
delivery are selected from among the therapeutic molecules described herein and their
gene products. A variety of linkers including, lipids, polyLys, and the like may be
utilized as linkers. For example, the simian penton protein may be readily utilized for
such a purpose by production of a fusion protein using the simian penton sequences in a
manner analogous to that described in Medina-Kauwe LK, et al, Gene Ther. 2001 May;
8(10):795-803 and Medina-Kauwe LK, et al, Gene Ther. 2001 Dec; 8(23): 1753-1761.
Alternatively, the amino acid sequences of simian Ad protein IX may be utilized for
targeting vectors to a cell surface receptor, as described in US Patent Appln
20010047081. Suitable ligands include a CD40 antigen, an RGD-containing or
polylysine-containing sequence, and the like. Still other simian Ad proteins, including,
e.g., the hexon protein and/or the fiber protein, may be used for used for these and similar
purposes.

Still other adenoviral proteins of the invention may be used as alone, or in
combination with other adenoviral protein, for a variety of purposes which will be readily
apparent to one of skill in the art. In addition, still other uses for the adenoviral proteins

of the invention will be readily apparent to one of skill in the art.

IL Recombinant Adenoviral Vectors

The compositions of this invention include vectors that deliver a heterologous
molecule to cells, either for therapeutic or vaccine purposes. As used herein, a vector
may include any genetic element including, without limitation, naked DNA, a phage,
transposon, cosmid, episome, plasmid, or a virus. Such vectors contain simian
adenovirus DNA of Pan5, Pan6, Pan7, SV1, SV25 and/or SV39 and a minigene. By

"minigene" is meant the combination of a selected heterologous gene and the other
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regulatory elements necessary to drive translation, transcription and/or expression of the
gene product in a host cell.

Typically, an adenoviral vector of the invention is designed such that the
minigene is located in a nucleic acid molecule which contains other adenoviral sequences
in the region native to a selected adenoviral gene. The minigene may be inserted into an
existing gene region to disrupt the function of that region, if desired. Alternatively, the
minigene may be inserted into the site of a partially or fully deleted adenoviral gene. For
example, the minigene 1ﬁay be located in the site of such as the site of a functional E1
deletion or functional E3 deletion, among others.that may be selected. The term
"functionally deleted" or “functional deletion” means that a sufficient amount of the gene
region is removed or otherwise damaged, e.g., by mutation or modification, so that the
gene region is no longer capable of producing functional products of gene expression. If
desired, the entire gene region may be removed. Other suitable sites for gene disruption or
deletion are discussed elsewhere in the application.

For example, for a production vector useful for generation of a recombinant virus,
the vector may contain the minigene and either the 5’ end of the adenoviral genome or the
3’ end of the adenoviral genome, or both the 5° and 3’ ends of the adenoviral genome.
The 5’ end of the adenoviral genome contains the 5’ cis-elements necessary for packaging
and replication; i.e., the 5’ inverted terminal repeat (ITR) sequences (which functions as
origins of replication) and the native 5° packaging enhancer domains (that contain
sequences necessary for packaging linear Ad genomes and enhancer elements for the E1
promoter). The 3’ end of the adenoviral genome includes the 3" cis-elements (including
the I'TRs) necessary for packaging and encapsidation. Suitably, a recombinant adenovirus
contains both 5" and 3” adenoviral cis-elements and the minigene is located between the
5’ and 3’ adenoviral sequences. Any adenoviral vector of the invention may also contain
additional adenoviral sequences.

Suitably, these adenoviral vectors of the invention contain one or more adenoviral
elements derived from an adenoviral genome of the invention. In one embodiment, the
vectors contain adenoviral ITRs from Pan5, Pan6, Pan7, SV1, SV25 or SV39 and
additional adenoviral sequences from the same adenoviral serotype. In another

embodiment, the vectors contain adenoviral sequences that are derived from a different
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adenoviral serotype than that which provides the ITRs. As defined herein, a pseudotyped
adenovirus refers to an adenovirus in which the capsid protein of the adenovirus is from a
different serotype than the serotype which provides the ITRs. The selection of the
serotype of the ITRs and the serotype of any other adenoviral sequences present in vector
is not a limitation of the present invention. A variety of adenovirus strains are available
from the American Type Culture Collection, Manassas, Virginia, or available by request
from a variety of commercial and institutional sources. Further, the sequences of many
such strains are available from a variety of databases including, e.g., PubMed and
GenBank. Homologous adenovirus vectors prepared from other simian or from human
adenoviruses are described in the published literature [see, for example, US Patent No.
5,240,846]. The DNA sequences of a number of adenovirus types are available from
GenBank, including type Ad5 [GenBank Accession No. M73260]. The adenovirus
sequences may be obtained from any known adenovirus serotype, such as serotypes 2, 3,
4,7, 12 and 40, and further including any of the presently identified human types.
Similarly adenoviruses known to infect non-human animals (e.g., simians) may also be
employed in the vector constructs of this invention. See, e.g., US Patent No. 6,083,716.

The viral séquences, helper viruses, if needed, and recombinant viral particles,
and other vector components and sequences employed in the construction of the vectors
described herein are obtained as described above. The DNA sequences of the Pan5, Pan6,
Pan7, SV1, SV25 and/or SV39 simian adenovirus sequences of the invention are
employed to construct vectors and cell lines useful in the preparation of such vectors.

Modifications of the nucleic acid sequences forming the vectors of this invention,
including sequence deletions, insertions, and other mutations may be generated using
standard molecular biological techniques and are within the scope of this invention.

A. The "Minigene"

The methods employed for the selection of the transgene, the cloning and
construction of the "minigene" and its insertion into the viral vector are within the skill in
the art given the teachings provided herein.

1. The transgene

The transgene is a nucleic acid sequence, heterologous to the
vector sequences flanking the transgene, which encodes a polypeptide, protein, or other

product, of interest. The nucleic acid coding sequence is operatively linked to regulatory
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components in a manner which permits transgene transcription, translation, and/or
expression in a host cell.

The composition of the transgene sequence will depend upon the
use to which the resulting vector will be put. For example, one type of transgene
sequence includes a reporter sequence, which upon expression produces a detectable
signal. Such reporter sequences include, without limitation, DNA sequences encoding p-
lactamase, B-galactosidase (LacZ), alkaline phosphatase, thymidine kinase, green
fluorescent protein (GFP), chloramphenicol acetyltransferase (CAT), luciferase,
membrane bound proteins including, for example, CD2, CD4, CD8, the influenza
hemagglutinin protein, and others well known in the art, to which high affinity antibodies
directed thereto exist or can be produced by conventional means, and fusion proteins
comprising a membrane bound protein appropriately fused to an antigen tag domain from,
among others, hemagglutinin or Myc. These coding sequences, when associated with
regulatory elements which drive their expression, provide signals detectable by
conventional means, including enzymatic, radiographic, colorimetric, fluorescence or
other spectrographic assays, fluorescent activating cell sorting assays and immunological
assays, including enzyme linked immunosorbent assay (ELISA), radioimmunoassay
(RIA) and immunohistochemistry. For example, where the marker sequence is the LacZ
gene, the presence of the vector carrying the signal is detected by assays for beta-
galactosidase activity. Where the transgene is GFP or luciferase, the vector carrying the
signal may be measured visually by color or light production in a luminometer.

However, desirably, the transgene is a non-marker sequence encoding a
product which is useful in biology and medicine, such as proteins, peptides, RNA,
enzymes, or catalytic RNAs. Desirable RNA molecules include tRNA, dsRNA,
ribosomal RNA, catalytic RNAs, and antisense RNAs. One example of a useful RNA
sequence is a sequence which extinguishes expression of a targeted nucleic acid sequence
in the treated animal.

The transgene may be used for treatment, e.g., of genetic deficiencies, as a
cancer therapeutic or vaccine, for induction of an immune response, and/or for
prophylactic vaccine purposes. As used herein, induction of an immune response refers
to the ability of a molecule (e.g., a gene product) to induce a T cell and/or a humoral

immune response to the molecule. The invention further includes using multiple

29



WO 03/046124 PCT/US02/33645

10

15

20

25

30

transgenes, e.g., to correct or ameliorate a condition caused by a multi-subunit protein. In
certain situations, a different transgene may be used to encode each subunit of a protein,
or to encode different peptides or proteins. This is desirable when the size of the DNA
encoding the protein subunit is large, e.g., for an immunoglobulin, the platelet-derived
growth factor, or a dystrophin protein. In order for the cell to produce the multi-subunit
protein, a cell is infected with the recombinant virus containing each of the different
subunits. Alternatively, different subunits of a protein may be encoded by the same
transgene. In this case, a single transgene includes the DNA encoding each of the
subunits, with the DNA for each subunit separated by an internal ribozyme entry site
(IRES). This is desirable when the size of the DNA encoding each of the subunits is
small, e.g., the total size of the DNA encoding the subunits and the IRES is less than five
kilobases. As an alternative to an IRES, the DNA may be separated by sequences
encoding a 2A peptide, which self-cleaves in a post-translational event. See, e.g., M.L.
Donnelly, et al, J. Gen. Virol., 78(Pt 1):13-21 (Jan 1997); Furler, S., et al, Gene Ther.,
8(11):864-873 (June 2001); Klump H., et al., Gene Ther., 8(10):811-817 (May 2001).
This 2A peptide is significantly smaller than an IRES, making it well suited for use when
space is a limiting factor. However, the selected transgene may encode any biologically
active product or other product, .g., a product desirable for study.
Suitable transgenes may be readily selected by one of skill in the art. The
selection of the transgene is not considered to be a limitation of this invention.
2. Regulatory Elements

In addition to the major elements identified above for the
minigene, the vector also includes conventional control elements necessary which are
operably linked to the transgene in a manner that permits its transcription, translation
and/or expression in a cell transfected with the plasmid vector or infected with the virus
produced by the invention. As used herein, “operably linked” sequences include both
expression control sequences that are contiguous with the gene of interest and expression
control sequences that act in frans or at a distance to control the gene of interest.

Expression control sequences include appropriate transcription
initiation, termination, promoter and enhancer sequences; efficient RNA processing
signals such as splicing and polyadenylation (polyA) signals; sequences that stabilize

cytoplasmic mRNA; sequences that enhance translation efficiency (i.e., Kozak consensus
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sequence); sequences that enhance protein stability; and when desired, sequences that
enhance secretion of the encoded product. A great number of expression control
sequences, including promoters which are native, constitutive, inducible and/or tissue-
specific, are known in the art and may be utilized.

Examples of constitutive promoters include, without limitation,
the retroviral Rous sarcoma virus (RSV) LTR promoter (optionally with the RSV
enhancer), the cytomegalovirus (CMV) promoter (optionally with the CMV enhancer)
[see, e.g., Boshart et al, Cell, 41:521-530 (1985)], the SV40 promoter, the dihydrofolate
reductase promoter, the B-actin promoter, the phosphoglycerol kinase (PGK) promoter,
and the EF 1o promoter [Invitrogen].

Inducible promoters allow regulation of gene expression and can
be regulated by exogenously supplied compounds, environmental factors such as
temperature, or the presence of a specific physiological state, e.g., acute phase, a
particular differentiation state of the cell, or in replicating cells only. Inducible
promoters and inducible systems are available from a variety of commercial sources,
including, without limitation, Invitrogen, Clontech and Ariad. Many other systems have
been described and can be readily selected by one of skill in the art. For example,
inducible promoters include the zinc-inducible sheep metallothionine (MT) promoter and
the dexamethasone (Dex)-inducible mouse mammary tumor virus (MMTV) promoter.
Other inducible systems include the T7 polymerase promoter system [WO 98/10088]; the
ecdysone insect promoter [No et al, Proc. Natl. Acad. Sci. US4, 93:3346-3351 (1996)],
the tetracycline-repressible system [Gossen et al, Proc. Natl. Acad. Sci. US4, 89:55477-
5551 (1992)], the tetracycline-inducible system [Gossen et al, Science, 268:1766-1769
(1995), see also Harvey et al, Curr. Opin. Chem. Biol., 2:512-518 (1998)]. Other systems
include the FK506 dimer, VP16 or p65 using castradiol, diphenol murislerone, the
RU486-inducible system [Wang et al, Nat. Biotech., 15:239-243 (1997) and Wang et al,
Gene Ther., 4:432-441 (1997)] and the rapamycin-inducible system [Magari et al, J. Clin.
Invest., 100:2865-2872 (1997)]. The effectiveness of some inducible promoters
increases over time. In such cases one can enhance the effectiveness of such systems by
inserting multiple repressors in tandem, e.g., TetR linked to a TetR by an IRES.
Alternatively, one can wait at least 3 days before screening for the desired function. One

can enhance expression of desired proteins by known means to enhance the effectiveness
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of this system. For example, using the Woodchuck Hepatitis Virus Posttranscriptional
Regulatory Element (WPRE).

In another embodiment, the native promoter for the transgene will
be used. The native promoter may be preferred when it is desired that expression of the
transgene should mimic the native expression. The native promoter may be used when
expression of the transgene must be regulated temporally or developmentally, or in a
tissue-specific manner, or in response to specific transcriptional stimuli. In a further
embodiment, other native expression control elements, such as enhancer elements,
polyadenylation sites or Kozak consensus sequences may also be used to mimic the
native expression.

Another embodiment of the transgene includes a transgene
operably linked to a tissue-specific promoter. For instance, if expression in skeletal
muscle is desired, a promoter active in muscle should be used. These include the
promoters from genes encoding skeletal 3-actin, myosin light chain 2A, dystrophin,
muscle creatine kinase, as well as synthetic muscle promoters with activities higher than
naturally occurring promoters (see Li et al., Nat. Biotech., 17:241-245 (1999)). Examples
of promoters that are tissue-specific are known for liver (albumin, Miyatake ef al., J.
Virol., 71:5124-32 (1997); hepatitis B virus core promoter, Sandig et al., Gene Ther.,
3:1002-9 (1996); alpha-fetoprotein (AFP), Arbuthnot et al., Hum. Gene Ther., 7:1503-14
(1996)), bone osteocalcin (Stein ef al., Mol. Biol. Rep., 24:185-96 (1997)); bone
sialoprotein (Chen et al., J. Bone Miner. Res., 11:654-64 (1996)), lymphocytes (CD2,
Hansal et al., J. Immunol., 161:1063-8 (1998); immunoglobulin heavy chain; T cell
receptor chain), neuronal such as neuron-specific enolase (NSE) promoter (Andersen et
al., Cell. Mol. Neurobiol., 13:503-15 (1993)), neurofilament light-chain gene (Piccioli et
al., Proc. Natl. Acad. Sci. US4, 88:5611-5 (1991)), and the neuron-specific vgf gene
(Piccioli et al., Neuron, 15:373-84 (1995)), among others.

Optionally, vectors carrying transgenes encoding therapeutically useful or
immunogenic products may also include selectable markers or reporter genes may include
sequences encoding geneticin, hygromicin or purimycin resistance, among others. Such
selectable reporters or marker genes (preferably located outside the viral genome to be
packaged into a viral particle) can be used to signal the presence of the plasmids in

bacterial cells, such as ampicillin resistance. Other components of the vector may include
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an origin of replication. Selection of these and other promoters and vector elements are
conventional and many such sequences are available [see, e.g., Sambrook et al, and
references cited therein].

These vectors are generated using the techniques and sequences provided
herein, in conjunction with techniques known to those of skill in the art.
Such techniques include conventional cloning techniques of cDNA such as those
described in texts [Sambrook et al, Molecular Cloning: A Laboratory Manual, Cold
Spring Harbor Press, Cold Spring Harbor, NY], use of overlapping oligonucleotide
sequences of the adenovirus genomes, polymerase chain reaction, and any suitable

method which provides the desired nucleotide sequence.

III.  Production of the Recombinant Viral Particle

In one embodiment, the simian adenoviral plasmids (or other vectors) are used to
produce recombinant adenoviral particles. In one embodiment, the recombinant
adenoviruses are functionally deleted in the Ela or E1b genes, and optionally bearing
other mutations, e.g., temperature-sensitive mutations or deletions in other genes. In
other embodiments, it is desirable to retain an intact Ela and/or E1b region in the
recombinant adenoviruses. Such an intact E1 region may be located in its native location
in the adenoviral genome or placed in the site of a deletion in the native adenoviral
genome (e.g., in the E3 region).

In the construction of useful simian adenovirus vectors for delivery of a gene to
the human (or other mammalian) cell, a range of adenovirus nucleic acid sequences can
be employed in the vectors. For example, all or a portion of the adenovirus delayed early
gene E3 may be eliminated from the simian adenovirus sequence which forms a part of
the recombinant virus. The function of simian E3 is believed to be irrelevant to the
function and production of the recombinant virus particle. Simian adenovirus vectors
may also be constructed having a deletion of at least the ORF6 region of the E4 gene, and
more desirably because of the redundancy in the function of this region, the entire E4
region. Still another vector of this invention contains a deletion in the delayed early gene
E2a. Deletions may also be made in any of the late genes L1 through L5 of the simian
adenovirus genome. Similarly, deletions in the intermediate genes IX and IVa, may be

useful for some purposes. Other deletions may be made in the other structural or non-
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structural adenovirus genes. The above discussed deletions may be used individually,
i.e., an adenovirus sequence for use in the present invention may contain deletions in only
a single region. Alternatively, deletions of entire genes or portions thereof effective to
destroy their biological activity may be used in any combination. For example, in one
exemplary vector, the adenovirus sequence may have deletions of the E1 genes and the
E4 gene, or of the E1, E2a and E3 genes, or of the E1 and E3 genes, or of E1, E2a and E4
genes, with or without deletion of E3, and so on. As discussed above, such deletions may
be used in combination with other mutations, such as temperature-sensitive mutations, to
achieve a desired result.
An adenoviral vector lacking any essential adenoviral sequences (e.g., Ela, Elb,
E2a, E2b, E4 ORF6, L1, L2, L3, L4 and L5) may be cultured in the presence of the
missing adenoviral gene products which are required for viral infectivity and propagation
of an adenoviral particle. These helper functions may be provided by culturing the
adenoviral vector in the presence of one or more helper constructs (e.g., a plasmid or
virus) or a packaging host cell. See, for example, the techniques described for preparation
of a "minimal" human Ad vector in International Patent Application WO96/13597,
published May 9, 1996, and incorporated herein by reference.
L. Helper Viruses

Thus, depending upon the simian adenovirus gene content of the
viral vectors employed to carry the minigene, a helper adenovirus or non-replicating virus
fragment may be necessary to provide sufficient simian adenovirus gene sequences
necessary to produce an infective recombinant viral particle containing the minigene.
Useful helper viruses contain selected adenovirus gene sequences not present in the
adenovirus vector construct and/or not expressed by the packaging cell line in which the
vector is transfected. In one embodiment, the helper virus is replication-defective and
contains a variety of adenovirus genes in addition to the sequences described above.
Such a helper virus is desirably used in combination with an El-expressing cell line.

Helper viruses may also be formed into poly-cation conjugates as
described in Wu et al, J. Biol. Chem., 264:16985-16987 (1989); K. J. Fisher and J. M.
Wilson, Biochem. J., 299:49 (April 1, 1994). Helper virus may optionally contain a
second reporter minigene. A number of such reporter genes are known to the art. The

presence of a reporter gene on the helper virus which is different from the transgene on
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the adenovirus vector allows both the Ad vector and the helper virus to be independently
monitored. This second reporter is used to enable separation between the resulting
recombinant virus and the helper virus upon purification.
2. Complementation Cell Lines

. To generate recombinant simian adenoviruses (Ad) deleted in any
of the genes described above, the function of the deleted gene region, if essential to the
replication and infectivity of the virus, must be supplied to the recombinant virus by a
helper virus or cell line, i.e., a complementation or packaging cell line. In many
circumstances, a cell line expressing the human E1 can be used to transcomplement the
chimp Ad vector. This is particularly advantageous because, due to the diversity between
the chimp Ad sequences of the invention and the human AdE1 sequences found in
currently available packaging cells, the use of the current human E1-containing cells
prevents the generation of replication-competent adenoviruses during the replication and
production process. However, in certain circumstances, it will be desirable to utilize a
cell line which expresses the E1 gene products can be utilized for production of an E1-
deleted simian adenovirus. Such cell lines have been described. See, e.g., US Patent
6,083,716.

If desired, one may utilize the sequences provided herein to
generate a packaging cell or cell line that expresses, at a minimum, the adenovirus E1
gene from Pan5, Pan6, Pan7, SV1, SV25 or SV39 under the transcriptional control of a
promoter for expression in a selected parent cell line. Inducible or constitutive promoters
may be employed for this purpose. Examples of such promoters are described in detail
elsewhere in this specification. A parent cell is selected for the generation of a novel cell
line expressing any desired AdPan5, Pan6, Pan7, SV1, SV25 or SV39 gene. Without
limitation, such a parent cell line may be HeLa [ATCC Accession No. CCL 2], A549
[ATCC Accession No. CCL 185], HEK 293, KB [CCL 17], Detroit [e.g., Detroit 510,
CCL 72] and WI-38 [CCL 75] cells, among others. These cell lines are all available from
the American Type Culture Collection, 10801 University Boulevard, Manassas, Virginia
20110-2209. Other suitable parent cell lines may be obtained from other sources.

Such El-expressing cell lines are useful in the generation of
recombinant simian adenovirus E1 deleted vectors. Additionally, or alternatively, the

invention provides cell lines that express one or more simian adenoviral gene products,
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e.g., Ela, Elb, E2a, and/or E4 ORF6, can be constructed using essentially the same
procedures for use in the generation of recombinant simian viral vectors. Such cell lines
can be utilized to transcomplement adenovirus vectors deleted in the essential genes that
encode those products, or to provide helper functions necessary for packaging of a helper-
dependent virus (e.g., adeno-associated virus). The preparation of a host cell according to
this invention involves techniques such as assembly of selected DNA sequences. This
assembly may be accomplished utilizing conventional techniques. Such techniques
include cDNA.and genomic cloning, which are well known and are described in
Sambrook et al., cited above, use of overlapping oligonucleotide sequences of the
adenovirus genomes, combined with polymerase chain reaction, synthetic methods, and
any other suitable methods which provide the desired nucleotide sequence.
In still another alternative, the essential adenoviral gene products
are provided in frans by the adenoviral vector and/or helper virus. In such an instance, a
suitable host cell can be selected from any biological organism, including prokaryotic
(e.g., bacterial) cells, and eukaryotic cells, including, insect cells, yeast cells and
mammalian cells. Particularly desirable host cells are selected from among any
mammalian species, including, without limitation, cells such as A549, WEHI, 3T3,
10T1/2, HEK 293 cells or PERC6 (both of which express functional adenoviral E1)
[Fallaux, FJ et al, (1998), Hum Gene Ther, 9:1909-1917], Saos, C2C12, L cells, HT1080,
HepG2 and primary fibroblast, hepatocyte and myoblast cells derived from mammals
including human, monkey, mouse, rat, rabbit, and hamster. The selection of the
mammalian species providing the cells is not a limitation of this invention; nor is the type
of mammalian cell, i.e., fibroblast, hepatocyte, tumor cell, etc.
3. Assembly of Viral Particle and Transfection of a Cell Line
Generally, when delivering the vector comprising the minigene by
transfection, the vector is delivered in an amount from about 5 pg to about 100 pg DNA,
and preferably about 10 to about 50 ug DNA to about 1 x 10* cells to about 1 x 10" cells,
and preferably about 10° cells. However, the relative amounts of vector DNA to host
cells may be adjusted, taking into consideration such factors as the selected vector, the
delivery method and the host cells selected.
The vector may be any vector known in the art or disclosed above,

including naked DNA, a plasmid, phage, transposon, cosmids, episomes, viruses, etc.
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Introduction into the host cell of the vector may be achieved by any means known in the
art or as disclosed above, including transfection, and infection. One or more of the
adenoviral genes may be stably integrated into the genome of the host cell, stably
expressed as episomes, or expressed transiently. The gene products may all be expressed
transiently, on an episome or stably integrated, or some of the gene products may be
expressed stably while others are expressed transiently. Furthermore, the promoters for
each of the adenoviral genes may be selected independently from a constitutive promoter,
an inducible promoter or a native adenoviral promoter. The promoters may be regulated
by a specific physiological state of the organism or cell (i.e., by the differentiation state or
in replicating or quiescent cells) or by exogenously-added factors, for example.

Introduction of the molecules (as plasmids or viruses) into the host
cell may also be accomplished using techniques known to the skilled artisan and as
discussed throughout the specification. In preferred embodiment, standard transfection
techniques are used, e.g., CaPO, transfection or electroporation.

Assembly of the selected DNA sequences of the adenovirus (as
well as the transgene and other vector elements into various intermediate plasmids, and
the use of the plasmids and vectors to produce a recombinant viral particle are all
achieved using conventional techniques. Such techniques include conventional cloning
techniques of cDNA such as those described in texts [Sambrook et al, cited above], use of
overlapping oligonucleotide sequences of the adenovirus genomes, polymerase chain
reaction, and any suitable method which provides the desired nucleotide sequence.
Standard transfection and co-transfection techniques are employed, e.g., CaPO,
precipitation techniques. Other conventional methods employed include homologous
recombination of the viral genomes, plaquing of viruses in agar overlay, methods of
measuring signal generation, and the like.

For example, following the construction and assembly of the desired
minigene-containing viral vector, the vector is transfected in vitro in the presence of a
helper virus into the packaging cell line. Homologous recombination occurs between the
helper and the vector sequences, which permits the adenovirus-transgene sequences in the
vector to be replicated and packaged into virion capsids, resulting in the recombinant viral
vector particles. The current method for producing such virus particles is transfection-

based. However, the invention is not limited to such methods.
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The resulting recombinant simian adenoviruses are useful in transferring a
selected transgene to a selected cell. In in vivo experiments with the recombinant virus
grown in the packaging cell lines, the E1-deleted recombinant simian adenoviral vectors
of the invention demonstrate utility in transferring a transgene to a non-simian, preferably

a human, cell.

IV. Use of the Recombinant Adenovirus Vectors

The recombinant simian adenovirus vectors of the invention are useful for gene
transfer to a human or non-simian veterinary patient in vitro, ex vivo, and in vivo.

The recombinant adenovirus vectors described herein can be used as expression
vectors for the production of the products encoded by the heterologous genes in vitro.
For example, the recombinant adenoviruses containing a gene inserted into the location of
an E1 deletion may be transfected into an El-expressing cell line as described above.
Alternatively, replication-competent adenoviruses may be used in another selected cell
line. The transfected cells are then cultured in the conventional manner, allowing the
recombinant adenovirus to express the gene product from the promoter. The gene
product may then be recovered from the culture medium by known conventional methods
of protein isolation and recovery from culture.

A Pan$, Pan6, Pan7, SV1, SV25 or SV39-derived recombinant simian adenoviral
vector of the invention provides an efficient gene transfer vehicle that can deliver a
selected transgene to a selected host cell i vivo or ex vivo even where the organism has
neutralizing antibodies to one or more AAV serotypes. In one embodiment, the rAAV
and the cells are mixed ex vivo, the infected cells are cultured using conventional
methodologies; and the transduced cells are re-infused into the patient. These
compositions are particularly well suited to gene delivery for therapeutic purposes and for
immunization, including inducing protective immunity.

More commonly, the Pan 5, Pan6, Pan7, SV1, SV25, or SV39 recombinant
adenoviral vectors of the invention will be utilized for delivery of therapeutic or
immunogenic molecules, as described below. It will be readily understood for both
applications, that the recombinant adenoviral vectors of the invention are particularly well
suited for use in regimens involving repeat delivery of recombinant adenoviral vectors.

Such regimens typically involve delivery of a series of viral vectors in which the viral

38



WO 03/046124 PCT/US02/33645

10

15

20

25

30

capsids are alternated. The viral capsids may be changed for each subsequent
administration, or after a pre-selected number of administrations of a particular serotype
capsid (e.g., one, two, three, four or more). Thus, a regimen may involve delivery of a
rAd with a first simian capsid, delivery with a rAd with a second simian capsid, and
delivery with a third simian capsid. A variety of other regimens which use the Ad capsids
of the invention alone, in combination with one another, or in combination with other Ad
serotypes will be apparent to those of skill in the art. Optionally, such a regimen may
involve administration of rAd with capsids of other non-human primate adenoviruses,
human adenoviruses, or artificial serotypes such as are described herein. Each phase of
the regimen may involve administration of a series of injections (or other delivery routes)
with a single Ad serotype capsid followed by a series with another Ad serotype capsid.
Alternatively, the recombinant Ad vectors of the invention may be utilized in regimens
involving other non-adenoviral-mediated delivery systems, including other viral systems,
non-viral delivery systems, protein, peptides, and other biologically active molecules.

The following sections will focus on exemplary molecules which may be
delivered via the adenoviral vectors of the invention.

A.  Ad-Mediated Delivery of Therapeutic Molecules

In one embodiment, the above-described recombinant vectors are
administered to humans according to published methods for gene therapy. A simian viral
vector bearing the selected transgene may be administered to a patient, preferably
suspended in a biologically compatible solution or pharmaceutically acceptable delivery
vehicle. A suitable vehicle includes sterile saline. Other aqueous and non-aqueous
isotonic sterile injection solutions and aqueous and non-aqueous sterile suspensions
known to be pharmaceutically acceptable carriers and well known to those of skill in the
art may be employed for this purpose.

The simian adenoviral vectors are administered in sufficient amounts to
transduce the target cells and to provide sufficient levels of gene transfer and expression
to provide a therapeutic benefit without undue adverse or with medically acceptable
physiological effects, which can be determined by those skilled in the medical arts.
Conventional and pharmaceutically acceptable routes of administration include, but are
not limited to, direct delivery to the retina and other intraocular delivery methods, direct

delivery to the liver, inhalation, intranasal, intravenous, intramuscular, intratracheal,
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subcutaneous, intradermal, rectal, oral and other parenteral routes of administration.
Routes of administration may be combined, if desired, or adjusted depending upon the
transgene or the condition. The route of administration primarily will depend on the
nature of the condition being treated.

Dosages of the viral vector will depend primarily on factors such as the
condition being treated, the age, weight and health of the patient, and may thus vary
among patients. For example, a therapeutically effective adult human or veterinary
dosage of the viral vector is generally in the range of from about 100 pL to about 100 mL
of a carrier containing concentrations of from about 1 x 10° to about 1 x 10" particles,
about 1 x 10'' to 1 x 10" particles, or about 1 x 10° to 1x 10'* particles virus. Dosages
will range depending upon the size of the animal and the route of administration. For
example, a suitable human or veterinary dosage (for about an 80 kg animal) for
intramuscular injection is in the range of about 1 x 10° to about 5 x 10'? particles per mL,
for a single site. Optionally, multiple sites of administration may be delivered. In another
example, a suitable human or veterinary dosage may be in the range of about 1 x 10" to
about 1 x 10" particles for an oral formulation. One of skill in the art may adjust these
doses, depending the route of administration, and the therapeutic or vaccinal application
for which the recombinant vector is employed. The levels of expression of the transgene,
or for an immunogen, the level of circulating antibody, can be monitored to determine the
frequency of dosage administration. Yet other methods for determining the timing of
frequency of administration will be readily apparent to one of skill in the art.

An optional method step involves the co-administration to the patient,
either concurrently with, or before or after administration of the viral vector, of a suitable
amount of a short acting immune modulator. The selected immune modulator is defined
herein as an agent capable of inhibiting the formation of neutralizing antibodies directed
against the recombinant vector of this invention or capable of inhibiting cytolytic T
lymphocyte (CTL) elimination of the vector. The immune modulator may interfere with
the interactions between the T helper subsets (Ty; or Tyo) and B cells to inhibit
neutralizing antibody formation. Alternatively, the immune modulator may inhibit the
interaction between Ty cells and CTLs to reduce the occurrence of CTL elimination of
the vector. A variety of useful immune modulators and dosages for use of same are

disclosed, for example, in Yang et al., J. Virol., 70(9) (Sept., 1996); International Patent
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Application No. W096/12406, published May 2, 1996; and International Patent
Application No.PCT/US96/03035, all incorporated herein by reference.
1. Therapeutic Transgenes

Useful therapeutic products encoded by the transgene include
hormones and growth and differentiation factors including, without limitation, insulin,
glucagon, growth hormone (GH), parathyroid hormone (PTH), growth hormone releasing
factor (GRF), follicle stimulating hormone (FSH), luteinizing hormone (LH), human
chorionic gonadotropin (hCG), vascular endothelial growth factor (VEGF), angiopoietins,
angiostatin, granulocyte colony stimulating factor (GCSF), erythropoietin (EPO),
connective tissue growth factor (CTGF), basic fibroblast growth factor (bFGF), acidic
fibroblast growth factor (aFGF), epidermal growth factor (EGF), transforming growth
factor (TGF ), platelet-derived growth factor (PDGF), insulin growth factors I and II
(IGF-I and IGF-II), any one of the transforming growth factor superfamily, including
TGF, activins, inhibins, or any of the bone morphogenic proteins (BMP) BMPs 1-15, any
one of the heregluin/neuregulin/ARIA/neu differentiation factor (NDF) family of growth
factors, nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF),
neurotrophins NT-3 and NT-4/5, ciliary neurotrophic factor (CNTF), glial cell line
derived neurotrophic factor (GDNF), neurturin, agrin, any one of the family of
semaphorins/collapsins, netrin-1 and netrin-2, hepatocyte growth factor (HGF), ephrins,
noggin, sonic hedgehog and tyrosine hydroxylase.

Other useful transgene products include proteins that regulate the
immune system including, without limitation, cytokines and lymphokines such as
thrombopoietin (TPO), interleukins (IL) IL-1 through IL-25 (including, e.g., IL-2, IL-4,
IL-12 and IL-18), monocyte chemoattractant protein, leukemia inhibitory factor,
granulocyte-macrophage colony stimulating factor, Fas ligand, tumor necrosis factors
and, interferons, and, stem cell factor, flk-2/flt3 ligand. Gene products produced by the
immune system are also useful in the invention. These include, without limitation,
immunoglobulins IgG, IgM, IgA, IgD and IgE, chimeric inmunoglobulins, humanized
antibodies, single chain antibodies, T cell receptors, chimeric T cell receptors, single
chain T cell receptors, class I and class [[ MHC molecules, as well as engineered

immunoglobulins and MHC molecules. Useful gene products also include complement
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regulatory proteins such as complement regulatory proteins, membrane cofactor protein
(MCP), decay accelerating factor (DAF), CR1, CF2 and CD59.

Still other useful gene products include any one of the receptors
for the hormones, growth factors, cytokines, lymphokines, regulatory proteins and
immune system proteins. The invention encompasses receptors for cholesterol regulation,
including the low density lipoprotein (LDL) receptor, high density lipoprotein (HDL)
receptor, the very low density lipoprotein (VLDL) receptor, and the scavenger receptor.
The invention also encompasses gene products such as members of the steroid hormone
receptor superfamily including glucocorticoid receptors and estrogen receptors, Vitamin
D receptors and other nuclear receptors. In addition, useful gene products include
transcription factors such as jun, fos, max, mad, serum response factor (SRF), AP-1, AP2,
myb, MyoD and myogenin, ETS-box containing proteins, TFE3, E2F, ATF1, ATF2,
ATF3, ATF4, ZF5, NFAT, CREB, HNF-4, C/EBP, SP1, CCAAT-box binding proteins,
interferon regulation factor (IRF-1), Wilms tumor protein, ETS-binding protein, STAT,
GATA-box binding proteins, e.g., GATA-3, and the forkhead family of winged helix
proteins.

Other useful gene products include, carbamoy! synthetase I,
ornithine transcarbamylase, arginosuccinaie synthetase, arginosuccinate lyase, arginase,
fumarylacetacetate hydrolase, phenylalanine hydroxylase, alpha-1 antitrypsin, glucose-6-
phosphatase, porphobilinogen deaminase, factor VIII, factor IX, cystathione beta-
synthase, branched chain ketoacid decarboxylase, albumin, isovaleryl-coA
dehydrogenase, propionyl CoA carboxylase, methyl malonyl CoA mutase, glutaryl CoA
dehydrogenase, insulin, beta-glucosidase, pyruvate carboxylate, hepatic phosphorylase,
phosphorylase kinase, glycine decarboxylase, H-protein, T-protein, a cystic fibrosis
transmembrane regulator (CFTR) sequence, and a dystrophin cDNA sequence.

Other useful gene products include non-naturally occurring
polypeptides, such as chimeric or hybrid polypeptides having a non-naturally occurring
amino acid sequence containing insertions, deletions or amino acid substitutions. For
example, single-chain engineered immunoglobulins could be useful in certain
immunocompromised patients. Other types of non-naturally occurring gene sequences
include antisense molecules and catalytic nucleic acids, such as ribozymes, which could

be used to reduce overexpression of a target.
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Reduction and/or modulation of expression of a gene are
particularly desirable for treatment of hyperproliferative conditions characterized by
hyperproliferating cells, as are cancers and psoriasis. Target polypeptides include those
polypeptides which are produced exclusively or at higher levels in hyperproliferative cells
as compared to normal cells. Target antigens include polypeptides encoded by oncogenes
such as myb, myc, fyn, and the translocation gene ber/abl, ras, src, P53, neu, trk and
EGRF. In addition to oncogene products as target antigens, target polypeptides for
anti-cancer treatments and protective regimens include variable regions of antibodies
made by B cell lymphomas and variable regions of T cell receptors of T cell lymphomas
which, in some embodiments, are also used as target antigens for autoimmune disease.
Other tumor-associated polypeptides can be used as target polypeptides such as
polypeptides which are found at higher levels in tumor cells including the polypeptide
recognized by monoclonal antibody 17-1A and folate binding polypeptides.

Other suitable therapeutic polypeptides and proteins include those
which may be useful for treating individuals suffering from autoimmune diseases and
disorders by conferring a broad based protective immune response against targets that are
associated with autoimmunity including cell receptors and cells which produce self-
directed antibodies. T cell mediated autoimmune diseases include Rheumatoid arthritis
(RA), multiple sclerosis (MS), Sjogren's syndrome, sarcoidosis, insulin dependent
diabetes mellitus (IDDM), autoimmune thyroiditis, reactive arthritis, ankylosing
spondylitis, scleroderma, polymyositis, dermatomyositis, psoriasis, vasculitis, Wegener's
granulomatosis, Crohn's disease and ulcerative colitis. Each of these diseases is
characterized by T cell receptors (TCRs) that bind to endogenous antigens and initiate the
inflammatory cascade associated with autoimmune diseases.

The simian adenoviral vectors of the invention are particularly
well suited for therapeutic regimens in which multiple adenoviral-mediated deliveries of
transgenes is desired, e.g., in regimens involving redelivery of the same transgene or in
combination regimens involving delivery of other transgenes. Such regimens may involve
administration of a Pan5, Pan6, Pan7, SV1, SV25 or SV39 simian adenoviral vector,
followed by re-administration with a vector from the same serotype adenovirus.
Particularly desirable regimens involve administration of a Pan5, Pan6, Pan7, SV1, SV25

or SV39 simian adenoviral vector of the invention, in which the serotype of the viral
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vector delivered in the first administration differs from the serotype of the viral vector
utilized in one or more of the subsequent administrations. For example, a therapeutic
regimen involves administration of a Pan5, Pan6, Pan7, SV1, SV25 or SV39 vector and
repeat administration with one or more adenoviral vectors of the same or different
serotypes. In another example, a therapeutic regimen involves administration of an
adenoviral vector followed by repeat administration with a Pan5, Pan6, Pan7, SV1, SV25
or SV39 vector of the invention which differs from the serotype of the first delivered
adenoviral vector, and optionally further administration with another vector which is the
same or, preferably, differs from the serotype of the vector in the prior administration
steps. These regimens are not limited to delivery of adenoviral vectors constructed using
the Pan$5, Pan6, Pan7, SV1, SV25 or SV39 simian serotypes of the invention. Rather,
these regimens can readily utilize vectors other adenoviral serotypes, including, without
limitation, other simian adenoviral serotypes (e.g., Pan9 or C68, C1, etc), other non-
human primate adenoviral serotypes, or human adenoviral serotypes, in combination with
one or more of the Pan5, Pan6, Pan7, SV1, SV25 or SV39 vectors of the invention.
Examples of such simian, other non-human primate and human adenoviral serotypes are
discussed elsewhere in this document. Further, these therapeutic regimens may involve
either simultaneous or sequential delivery of Pan 5, Pan6, Pan7, SV1, SV25, and/or SV39
adenoviral vectors of the invention in combination with non-adenoviral vectors, non-viral
vectors, and/or a variety of other therapeutically useful compounds or molecules. The
present invention is not limited to these therapeutic regimens, a variety of which will be
readily apparent to one of skill in the art. ‘

B. Ad-Mediated Delivery of Immunogenic Transgenes

The recombinant simian adenoviruses may also be employed as

immunogenic compositions. As used herein, an immunogenic composition is a
composition to which a humoral (e.g., antibody) or cellular (e.g., a cytotoxic T cell)
response is mounted to a transgene product delivered by the immunogenic composition
following delivery to a mammal, and preferably a primate. The present invention
provides a recombinant simian Ad that can contain in any of its adenovirus sequence
deletions a gene encoding a desired immunogen. The simian adenovirus is likely to be
better suited for use as a live recombinant virus vaccine in different animal species

compared to an adenovirus of human origin, but is not limited to such a use. The
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recombinant adenoviruses can be used as prophylactic or therapeutic vaccines against any
pathogen for which the antigen(s) crucial for induction of an immune response and able to
limit the spread of the pathogen has been identified and for which the cDNA is available.

Such vaccinal (or other immunogenic) compositions are formulated in a
suitable delivery vehicle, as described above. Generally, doses for the immunogenic
compositions are in the range defined above for therapeutic compositions. The levels of
immunity of the selected gene can be monitored to determine the need, if any, for
boosters. Following an assessment of antibody titers in the serum, optional booster
immunizations may be desired.

Optionally, a vaccinal composition of the invention may be formulated to
contain other components, including, e.g. adjuvants, stabilizers, pH adjusters,
preservatives and the like. Such components are well known to those of skill in the
vaccine art. Examples of suitable adjuvants include, without limitation, liposomes, alum,
monophosphoryl lipid A, and any biologically active factor, such as cytokine, an
interleukin, a chemokine, a ligands, and optimally combinations thereof, Certain of these
biologically active factors can be expressed in vivo, e.g., via a plasmid or viral vector.
For example, such an adjuvant can be administered with a priming DNA vaccine
encoding an antigen to enhance the antigen-specific immune response compared with the
immune response generated upon priming with a DNA vaccine encoding the antigen
only.

The recombinant adenoviruses are administered in a "an immunogenic
amount", that is, an amount of recombinant adenovirus that is effective in a route of
administration to transfect the desired cells and provide sufficient levels of expression of
the selected gene to induce an immune response. Where protective immunity is provided,
the recombinant adenoviruses are considered to be vaccine compositions useful in
preventing infection and/or recurrent disease.

Alternatively, or in addition, the vectors of the invention may contain a
transgene encoding a peptide, polypeptide or protein which induces an immune response
to a selected immunogen. The recombinant adenoviruses of this invention are expected to
be highly efficacious at inducing cytolytic T cells and antibodies to the inserted

heterologous antigenic protein expressed by the vector.
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For example, immunogens may be selected from a variety of viral
families. Example of desirable viral families against which an immune response would
be desirable include, the picornavirus family, which includes the genera rhinoviruses,
which are responsible for about 50% of cases of the common cold; the genera
enteroviruses, which include polioviruses, coxsackieviruses, echoviruses, and human
enteroviruses such as hepatitis A virus; and the genera apthoviruses, which are
responsible for foot and mouth diseases, primarily in non-human animals. Within the
picornavirus family of viruses, target antigens include the VP1, VP2, VP3, VP4, and
VPG. Another viral family includes the calcivirus family, which encompasses the
Norwalk group of viruses, which are an important causative agent of epidemic
gastroenteritis. Still another viral family desirable for use in targeting antigens for
inducing immune responses in humans and non-human animals is the togavirus family,
which includes the genera alphavirus, which include Sindbis viruses, RossRiver virus,
and Venezuelan, Eastern & Western Equine encephalitis, and rubivirus, including Rubella
virus. The flaviviridae family includes dengue, yellow fever, Japanese encephalitis, St.
Louis encephalitis and tick borne encephalitis viruses. Other target antigens may be
generated from the Hepatitis C or the coronavirus family, which includes a number of
non-human viruses such as infectious bronchitis virus (poultry), porcine transmissible
gastroenteric virus (pig), porcine hemagglutinating encephalomyelitis virus (pig), feline
infectious peritonitis virus (cats), feline enteric coronavirus (cat), canine coronavirus
(dog), and human respiratory coronaviruses, which may cause the common cold and/or
non-A, B or C hepatitis. Within the coronavirus family, target antigens include the E1
(also called M or matrix protein), E2 (also called S or Spike protein), E3 (also called HE
or hemagglutin-elterose) glycoprotein (not present in all coronaviruses), or N
(nucleocapsid). Still other antigens may be targeted against the rhabdovirus family,
which includes the genera vesiculovirus (e.g., Vesicular Stomatitis Virus), and the general
lyssavirus (e.g., rabies). Within the rhabdovirus family, suitable antigens may be derived
from the G protein or the N protein. The family filoviridae, which includes hemorrhagic
fever viruses such as Marburg and Ebola virus, may be a suitable source of antigens. The
paramyxovirus family includes parainfluenza Virus Type 1, parainfluenza Virus Type 3,
bovine parainfluenza Virus Type 3, rubulavirus (mumps virus), parainfluenza Virus Type

2, parainfluenza virus Type 4, Newcastle disease virus (chickens), rinderpest,
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morbillivirus, which includes measles and canine distemper, and pneumovirus, which
includes respiratory syncytial virus. The influenza virus is classified within the family
orthomyxovirus and is a suitable source of antigen (e.g., the HA protein, the N1 protein).
The bunyavirus family includes the genera bunyavirus (California encephalitis, La
Crosse), phlebovirus (Rift Valley Fever), hantavirus (puremala is a hemahagin fever
virus), nairovirus (Nairobi sheep disease) and various unassigned bungaviruses. The
arenavirus family provides a source of antigens against LCM and Lassa fever virus. The
reovirus family includes the genera reovirus, rotavirus (which causes acute gastroenteritis
in children), orbiviruses, and cultivirus (Colorado Tick fever, Lebombo (humans), equine
encephalosis, blue tongue).

The retrovirus family includes the sub-family oncorivirinal which
encompasses such human and veterinary diseases as feline leukemia virus, HTLVI and
HTLVII, lentivirinal (which includes human immunodeficiency virus (HIV), simian
immunodeficiency virus (SIV), feline immunodeficiency virus (FIV), equine infectious
anemia virus, and spumavirinal). Among the lentiviruses, many suitable antigens have
been described and can readily be selected. Examples of suitable HIV and SIV antigens
include, without limitation the gag, pol, Vif, Vpx, VPR, Env, Tat, Nef, and Rev proteins,
as well as various fragments thereof. For example, suitable fragments of the Env protein
may include any of its subunits such as the gp120, gp160, gp41, or smaller fragments
thereof, e.g., of at least about 8 amino acids in length. Similarly, fragments of the tat
protein may be selected. [See, US Patent 5,891,994 and US Patent 6,193,981.] See, also,
the HIV and SIV proteins described in D.H. Barouch et al, J. Virol., 75(5):2462-2467
(March 2001), and R.R. Amara, et al, Science, 292:69-74 (6 April 2001). In another
example, the HIV and/or SIV immunogenic proteins or peptides may be used to form
fusion proteins or other immunogenic molecules. See, e.g., the HIV-1 Tat and/or Nef
fusion proteins and immunization regimens described in WO 01/54719, published August
2, 2001, and WO 99/16884, published April 8, 1999. The invention is not limited to the
HIV and/or SIV immunogenic proteins or peptides described herein. In addition, a
variety of modifications to these proteins have been described or could readily be made
by one of skill in the art. Se€, e.g.. the modified gag protein that is described in US Patent
5,972,596. Further, any desired HIV and/or SIV immunogens may be delivered alone or

in combination. Such combinations may include expression from a single vector or from
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multiple vectors. Optionally, another combination may involve delivery of one or more
expressed immunogens with delivery of one or more of the immunogens in protein form.
Such combinations are discussed in more detail below.

The papovavirus family includes the sub-family polyomaviruses (BKU
and JCU viruses) and the sub-family papillomavirus (associated with cancers or
malignant progression of papilloma). The adenovirus family includes viruses (EX, AD7,
ARD, O.B.) which cause respiratory disease and/or enteritis. The parvovirus family
feline parvovirus (feline enteritis), feline panleucopeniavirus, canine parvovirus, and
porcine parvovirus. The herpesvirus family includes the sub-family alphaherpesvirinae,
which encompasses the genera simplexvirus (HSVI, HSVII), varicellovirus
(pseudorabies, varicella zoster) and the sub-family betaherpesvirinae, which includes the
genera cytomegalovirus (HCMV, muromegalovirus) and the sub-family
gammaherpesvirinae, which includes the genera lymphocryptovirus, EBV (Burkitts
lymphoma), infectious rhinotracheitis, Marek’s disease virus, and rhadinovirus. The
poxvirus family includes the sub-family chordopoxvirinae, which encompasses the genera
orthopoxvirus (Variola (Smallpox) and Vaccinia (Cowpox)), parapoxvirus, avipoxvirus,
capripoxvirus, leporipoxvirus, suipoxvirus, and the sub-family entomopoxvirinae.
The hepadnavirus family includes the Hepatitis B virus. One unclassified virus which
may be suitable source of antigens is the Hepatitis delta virus. Still other viral sources
may include avian infectious bursal disease virus and porcine respiratory and
reproductive syndrome virus. The alphavirus family includes equine arteritis virus and
various Encephalitis viruses.

The present invention may also encompass immunogens which
are useful to immunize a human or non-human animal against other pathogens including
bacteria, fungi, parasitic microorganisms or multicellular parasites which infect human
and non-human vertebrates, or from a cancer cell or tumor cell. Examples of bacterial
pathogens include pathogenic gram-positive cocci include pneumococci; staphylococci;
and streptococci. Pathogenic gram-negative cocci include meningococcus; gonococcus.
Pathogenic enteric gram-negative bacilli include enterobacteriaceae; pseudomonas,
acinetobacteria and eikenella; melioidosis; salmonella; shigella; haemophilus; moraxella;
H. ducreyi (which causes chancroid); brucella; Franisella tularensis (which causes

tularemia); yersinia (pasteurella); streptobacillus moniliformis and spirillum; Gram-
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positive bacilli include listeria monocytogenes; erysipelothrix rhusiopathiae;
Corynebacterium diphtheria (diphtheria); cholera; B. anthracis (anthrax); donovanosis
(granuloma inguinale); and bartonellosis. Diseases caused by pathogenic anaerobic
bacteria include tetanus; botulism; other clostridia; tuberculosis; leprosy; and other
mycobacteria. Pathogenic spirochetal diseases include syphilis; treponematoses: yaws,
pinta and endemic syphilis; and Ieptospirosis. Other infections caused by higher
pathogen bacteria and pathogenic fungi include actinomycosis; nocardiosis;
cryptococcosis, blastomycosis, histoplasmosis and coccidioidomycosis; candidiasis,
aspergillosis, and mucormycosis; sporotrichosis; paracoccidiodomycosis, petriellidiosis,
torulopsosis, mycetoma and chromomycosis; and dermatophytosis. Rickettsial infections
include Typhus fever, Rocky Mountain spotted fever, Q fever, and Rickettsialpox.
Examples of mycoplasma and chlamydial infections include: mycoplasma pneumoniae;
lymphogranuloma venereum; psittacosis; and perinatal chlamydial infections.
Pathogenic eukaryotes encompass pathogenic protozoans and helminths and infections
produced thereby include: amebiasis; malaria; leishmaniasis; trypanosomiasis;
toxoplasmosis; Prneumocystis cariniiy Trichans; Toxoplasma gondii; babesiosis;
giardiasis; trichinosis; filariasis; schistosomiasis; nematodes; trematodes or flukes; and
cestode (tapeworm) infections.

Many of these organisms and/or toxins produced thereby have
been identified by the Centers for Disease Control [(CDC), Department of Heath and
Human Services, USA], as agents which have potential for use in biological attacks. For
example, some of these biological agents, include, Bacillus anthracis (anthrax),
Clostridium botulinum and its toxin (botulism), Yersinia pestis (plague), variola major
(smallpox), Francisella tularensis (tularemia), and viral hemorrhagic fevers [filoviruses
(e.g., Ebola, Marburg], and arenaviruses [e.g., Lassa, Machupo]), all of which are
currently classified as Category A agents; Coxiella burnetti (Q fever); Brucella species
(brucellosis), Burkholderia mallei (glanders), Burkholderia pseudomallei (meloidosis),
Ricinus communis and its toxin (ricin toxin), Clostridium perfringens and its toxin
(epsilon toxin), Staphylococcus species and their toxins (enterotoxin B), Chlamydia
psittaci (psittacosis), water safety threats (e.g., Vibrio cholerae, Crytosporidium parvum),
Typhus fever (Richettsia powazekii), and viral encephalitis (alphaviruses, e.g.,

Venezuelan equine encephalitis; eastern equine encephalitis; western equine
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encephalitis); all of which are currently classified as Category B agents; and Nipan virus
and hantaviruses, which are currently classified as Category C agents. In addition, other
organisms, which are so classified or differently classified, may be identified and/or used
for such a purpose in the future. It will be readily understood that the viral vectors and
other constructs described herein are useful to deliver antigens from these organisms,
viruses, their toxins or other by-products, which will prevent and/or treat infection or
other adverse reactions with these biological agents.

Administration of the vectors of the invention to deliver
immunogens against the variable region of the T cells elicit an immune response
including CTLs to eliminate those T cells. In RA, several specific variable regions of
TCRs which are involved in the disease have been characterized. These TCRs include
V-3, V-14, V-17 and Vo-17. Thus, delivery of a nucleic acid sequence that encodes at
least one of these polypeptides will elicit an immune response that will target T cells
involved in RA. In MS, several specific variable regions of TCRs which are involved in
the disease have been characterized. These TCRs include V-7 and Vo-10. Thus, delivery
of anucleic acid sequence that encodes at least one of these polypeptides will elicit an
immune response that will target T cells involved in MS. In scleroderma, several
specific variable regions of TCRs which are involved in the disease have been
characterized. These TCRs include V-6, V-8, V-14 and Va-16, Va-3C, Va-7, Va-14,
Va-15, Va-16, Va-28 and Vo-12. Thus, delivery of a recombinant simian adenovirus that
encodes at least one of these polypeptides will elicit an immune response that will target
T cells involved in scleroderma.

C. Ad-Mediated Delivery Methods

The therapeutic levels, or levels of immunity, of the selected gene can be

monitored to determine the need, if any, for boosters. Following an assessment of CD8+
T cell response, or optionally, antibody titers, in the serum, optional booster
immunizations may be desired. Optionally, the recombinant simian adenoviral vectors of
the invention may be delivered in a single administration or in various combination
regimens, e.g., in combination with a regimen or course of treatment involving other
active ingredients or in a prime-boost regimen. A variety of such regimens have been

described in the art and may be readily selected.
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For example, prime-boost régimens may involve the administration of a
DNA (e.g., plasmid) based vector to prime the immune system to second, booster,
administration with a traditional antigen, such as a protein or a recombinant virus carrying
the sequences encoding such an antigen. See, e.g., WO 00/11140, published March 2,
2000, incorporated by reference. Alternatively, an immunization regimen may involve
the administration of a recombinant simian adenoviral vector of the invention to boost the
immune response to a vector (either viral or DNA-based) carrying an antigen, or a
protein. In still another alternative, an immunization regimen involves administration of a
protein followed by booster with a vector encoding the antigen.

In one embodiment, the invention provides a method of priming and
boosting an immune response to a selected antigen by delivering a plasmid DNA vector
carrying said antigen, followed by boosting with a recombinant simian adenoviral vector
of the invention. In one embodiment, the prime-boost regimen involves the expression
of multiproteins from the prime and/or the boost vehicle. See, e.g., R.R. Amara, Science,
292:69-74 (6 April 2001) which describes a multiprotein regimen for expression of
protein subunits useful for generating an immune response against HIV and SIV. For
example, a DNA prime may deliver the Gag, Pol, Vif, VPX and Vpr and Env, Tat, and
Rev from a single transcript. Alternatively, the SIV Gag, Pol and HIV-1 Env is delivered
in a recombinant adenovirus construct of the invention. Still other regimens are described
in WO 99/16884 and WO 01/54719.

However, the prime-boost regimens are not limited to immunization for

HIV or to delivery of these antigens. For example, priming may involve delivering with a
first chimp vector of the invention followed by boosting with a second chimp vector, or
with a composition containing the antigen itself in protein form. In one example, the
prime-boost regimen can provide a protective immune response to the virus, bacteria or
other organism from which the antigen is derived. In another desired embodiment, the
prime-boost regimen provides a therapeutic effect that can be measured using convention
assays for detection of the presence of the condition for which therapy is being
administered.

The priming composition may be administered at various sites in the body
in a dose dependent manner, which depends on the antigen to which the desired immune

response is being targeted. The invention is not limited to the amount or situs of
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injection(s) or to the pharmaceutical carrier. Rather, the regimen may involve a priming
and/or boosting step, each of which may include a single dose or dosage that is
administered hourly, daily, weekly or monthly, or yearly. As an example, the mammals
may receive one or two doses containing between about 10 pg to about 50 pg of plasmid
in carrier. A desirable amount of a DNA composition ranges between about 1 pg to about
10,000 pg of the DNA vector. Dosages may vary from about 1 pgto 1000 pg DNA per
kg of subject body weight. The amount or site of delivery is desirably selected based
upon the identity and condition of the mammal.

The dosage unit of the vector suitable for delivery of the antigen to the
mammal is described herein. The vector is prepared fofadministration by being
suspended or dissolved in a pharmaceutically or physiologically acceptable carrier such as
isotonic saline; isotonic salts solution or other formulations that will be apparent to those
skilled in such administration. The appropriate carrier will be evident to those skilled in
the art and will depend in large part upon the route of administration. The compositions of
the invention may be administered to a mammal according to the routes described above,
in a sustained release formulation using a biodegradable biocompatible polymer, or by
on-site delivery using micelles, gels and liposomes. Optionally, the priming step of this
invention also includes administering with the priming composition, a suitable amount of
an adjuvant, such as are defined herein.

Preferably, a boosting composition is administered about 2 to about 27
weeks after administering the priming composition to the mammalian subject. The
administration of the boosting composition is accomplished using an effective amount of
a boosting composition containing or capable of delivering the same antigen as
administered by the priming DNA vaccine. The boosting composition may be composed
of a recombinant viral vector derived from the same viral source (e.g., adenoviral
sequences of the invention) or from another source. Alternatively, the “boosting
composition” can be a composition containing the same antigen as encoded in the
priming DNA vaccine, but in the form of a protein or peptide, which composition induces
an immune response in the host. In another embodiment, the boosting composition
contains a DNA sequence encoding the antigen under the control of a regulatory sequence
directing its expression in a mammalian cell, e.g., vectors such as well-known bacterial or

viral vectors. The primary requirements of the boosting composition are that the antigen
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of the composition is the same antigen, or a cross-reactive antigen, as that encoded by the
priming composition.

In another embodiment, the simian adenoviral vectors of the invention are
also well suited for use in a variety of other immunization and therapeutic regimens.
Such regimens may involve delivery of simian adenoviral vectors of the invention
simultaneously or sequentially with Ad vectors of different serotype capsids, regimens in
which adenoviral vectors of the invention are delivered simultaneously or sequentially
with non-Ad vectors, regimens in which the adenoviral vectors of the invention are
delivered simultaneously or sequentially with proteins, peptides, and/or other biologically
useful therapeutic or immunogenic compounds. Such uses will be readily apparent to one
of skill in the art.

The following examples illustrate the cloning of the simian adenoviruses
and the construction of exemplary recombinant adenovirus vectors of the present
invention. These examples are illustrative only, and do not limit the scope of the present

invention.

Example 1 - Viral Propagation

The Pan5 [ATCC Accession No. VR-591], Pan6 [ATCC Accession No.
VR-592], and Pan7 [ATCC Accession No. VR-593] viruses, originally isolated from
lymph nodes from chimpanzees, were propagated in 293 cells [ATCC CRL1573].
Typically, these cells are cultured in Dulbecco's Modified Eagles Medium (DMEM,;
Sigma, St. Louis, MO.) supplemented with 10% fetal calf serum (FCS) [Sigma or
Hyclone, Logan, UT] and 1 % Penicillin-Streptomycin (Sigma). Infection of 293 cells is
carried out in DMEM supplemented with 2% FCS for the first 24 hours, after which FCS
is added to bring the final concentration to 10%. Infected cells are harvested when 100%
of the cells exhibit virus-induced cytopathic effect (CPE), and are then collected, and
concentrated by centrifugation. Cell pellets are resuspended in 10 mM Tris (pH 8.0), and
lysed by 3 cycles of freezing and thawing. Virus preparations are obtained following two
ultra centrifugation steps on cesium chloride density gradients and stocks of virus are
diluted to 1 to 5 x 10'? particles/ml in 10 mM Tris/100 mM NaCl/50% glycerol and stored
at -70°C.
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The ability of 293 cells to propagate these adenoviruses exceeded expectations

which were based on knowledge of other non-human adenovirus serotypes.

Virus Yield (virus particles produced in 8x10° cells)
Pan5 8.8x 10"
Pan6 1.6x 10"
Pan7 8.8x 10"

Example 2 — Characterization of Viral Genomic DNA

Genomic DNA was isolated from the purified virus preparations of
Example 1 and digested with HindIII or BamHI restriction enzymes following the
manufacturers' recommendations. The results (not shown) revealed that that the Pan35,
Pan6, Pan7 genomes of the invention and the published Pan 9 (C68) genome show
different restriction patterns, and thus, are distinct from each other.

The nucleotide sequences of Pan5, Pan6 and Pan7 were determined. The
nucleotide sequence of the top strand of Pan5 DNA is reported in SEQ ID NO: 1. The
nucleotide sequence of the top strand of Pan6 DNA is reported in SEQ ID NO: 5. The
nucleotide sequence of the top strand of Pan7 DNA is reported in SEQ ID NO: 9.

Regulatory and coding regions in the viral DNA sequences were
identified by homology to known adenoviral sequences using the “Clustal W” program
described above at conventional settings. See the tables above providing the adenoviral
sequences. Open reading frames were translated and the predicted amino acid sequences
examined for homology to previously described adenoviral protein sequences, Ad4, Ad5,
Ad7, Ad12, and Ad40.

Analysis of the sequence revealed a genome organization that is similar to
that present in human adenoviruses, with the greatest similarity to human Ad4. However,
substantial differences in the hexon hypervariable regions were noted between the
chimpanzee adenoviruses and other known adenoviruses, including AdHu4. These
differences fit well with the serological cross-reactivity data that has been obtained (see
below).

An alignment of a portion of the hexon sequences is shown in Fig. 1. The
portion shown is from the region of the hexon that corresponds to the outwardly disposed

extended loops DE1 and FG1 where the most variability between serotypes is observed.
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An intervening portion that contributes to the base of the hexon (corresponding to

residues 308-368 of the published AdC68 sequence; US Patent 6,083,716), and is highly

conserved between serotypes, is also present. The following table summarizes the pair-

wise comparisons of the amino acids in the hexon proteins.

Comparison Hexon amino-acid
Similarity (%)
#1 #2
AdC5 | AdC7 99.0
AdC5 | AdC68 98.3
AdC5 | AdC6 88.0
AdC5 | AdCl 84.9
AdC6 | AdC7 87.7
AdC6 | AdC6S8 87.3
AdC6 | AdCl 84.9
AdC7 | AdC68 97.5
AdC7 | AdCl 84.8
AdC68 | AdCl 84.9

Analysis of the fiber knob domain (which is responsible for receptor

binding) of the chimpanzee adenoviruses shows an overall similarity in structure (Fig. 2).

The degree of sequence similarity between the E1 proteins of huAd5 and

C68 (see Tables below) is similar to that between huAd5 and Pan-5, Pan-6, and Pan-7.
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Comparison Ela (13S) amino-acid
identity (%)
#1 #2
AdHu5 | AdCS 36.6
AdHu5 | AdCé6 28.5
AdHuS5 | AdC7 34.9
AdHuS5 | AdC68 35.6
AdHu5 | AdC1 35.6
AdC5 | AdC6 68.3
AdCs | AdC7 96.9
AdC5 | AdC68 80.4
AdC5 | AdCl 51.3
AdC6 | AdC7 69.3
AdC6 | AdC68 59.4
AdC6 | AdCl 377
AdC7 | AdC68 81.5
AdC7 | AdCl 51.0
AdC68 | AdCl 54.9

Sequence [dentity with human

AdS

Elb Smali T Elb Large T

Protein Protein
C68 47.3% 55.8%
Pan-5 43.2% 54.5%
Pan-6 45.3% 54.5%
Pan-7 46.4% 53.8%
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Replication-defective versions of AdC5, AdC6 and AdC7 were created by
molecular cloning methods described in the following examples in which minigene
cassettes were inserted into the place of the Ela and E1b genes. The molecular clones of
the recombinant viruses were rescued and grown up in 293 cells for large-scale
purification using the published CsCI sedimentation method [K. Fisher et al., J. Virol.,
70:520 (1996)]. Vector yields were based on 50 plate (150 mm) preps in which
approximately 1 x 10° 293 cells were infected with the corresponding viruses. Yields
were determined by measuring viral particle concentrations spectrophotometrically. After
having constructed E1-deleted vectors, it was determined that HEK 293 cells (which
express human adenovirus serotype 5 E1 functions) trans-complement the E1 deletions of
the novel viral vectors and allow for the production of high titer stocks. Examples of
virus yields for a few of these recombinant viruses are shown in the table below.

The transgenes for these vectors, B-galactosidase (LacZ), green
fluorescent protein (GFP), alpha-1-anti-trypsin (A1AT), ebola glycoprotein (ebo), a
soluble ebola glycoprotein variant lacking the transmembrane and cytoplasmic domains
(sEbo), and three deletion mutants of the ebola glycoprotein (EboA2, EboA3, and
EboA4), were expressed by the cytomegalovirus promoter (CMV). In the following table,
ND indicates that the study has not yet been done.

Transgene Viral backbone/Vector yield (Viral particles x 10'")
AdHuS AdC7 AdC68 AdC6
CMVLacZ 1.5 1.4 3.3 6.1
CMVGFP 2.5 3.6 8 10
CMVAILAT 3.7 6 10 ND
CMVEDbo 1.1 4.3 ND ND
CMVsEbo 4.9 5.4 ND ND
CMVEboA2 1 9.3 ND ND
CMVEboA3 0.8 9.5 ND ND
CMVEboA4 1.4 6.2 ND ND
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The ability of human adenovirus E1 to trans-complement the E1-deleted
chimpanzee viruses of the invention is highly advantageous, as it permits the production
of El-deleted chimpanzee adenoviral vectors of the invention, while reducing or
eliminating the risk of homologous recombination due to the differences in sequences

between human Ad and the chimpanzee adenoviruses described herein.

Example 3 — Serological Studies of Pan 5, 6, and 7 Viruses

Because of the differences in the hexon hypervariable region, it was anticipated
that the C5, C6, and C7 viruses would be serologically distinct from human adenoviruses,
including AdHu4.

1. Cross-Reactivity of Wild-type Viruses

For screening of wild-type viruses in order to make a determination of

antibody cross-reactivity, the replication competent viruses were used and inhibition of
cytopathic effects (CPE) was measured. Briefly, preparations of adenoviruses (Adhus,
Pan-5, Pan-6, Pan-7 and AdC68) stored at 5x10'? particles/ml were diluted 1/600 for the
assays. This concentration of virus was selected since it results in 100% CPE within 48
hours in the absence of neutralization. Prior to adding the virus to 293 cells (4x10*
cells/well in a 96 well dish), 1:20 dilutions of sera were added. The assay is read as the
presence or absence of CPE; full neutralization would read as no cytopathic effect. The
results are summarized in the Table below. The fact that 9/36 human sera neutralized
Adhu5 induced CPE is consistent with previous estimates of neutralizing antibodies in the
human population. The numbers indicate the total individuals who showed neutralization

(numerator) versus the total number screened (denominator). ND = not determined.

Neutralization by 1/20 diln of serum

Human Rhesus Chimpanzee
(N=36) (N=52) (N=20)
Adhu5 9/36 ND ND
AdC68 1/36 0/52 12/20
Pan 5 0/36" 0/52 10720
Pan 6 0/36 0/52 9/20
Pan 7 0/36 0/52 12/20
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Of all human sera screened, 35/36 were negative for neutralization to AdC68
while 36/36 were negative for neutralization to Pan-5, Pan-6 and Pan-7. Of 52 rhesus
monkeys screened, none showed neutralization to any chimpanzee adenovirus; rhesus
monkey is the preferred pre-clinical model for evaluating HIV vaccines. Between 9 to 12
out of 20 chimpanzees had substantial neutralization to one or another of the chimpanzee
adenoviruses consistent with the fact these are indeed endemic chimpanzee-specific
pathogens. Interestingly, there are chimpanzees with neutralizing antibodies only to Pan-
5, Pan-6 or AdC68 supporting the hypothesis that several of these chimpanzee adenoviral
vectors will not cross neutralize each other and are distinct serotypes.

The same assay was carried out for 20 chimpanzee serum samples. Fifty percent
(50%) of the samples reacted serologically, in different degrees to Pan5; 40% to Pan6;
55% to Pan7 and 60% to C68. Among the positive serum samples, one of them had
strong neutralizing activity to all four chimp viruses.

2. Cross-neutralization with Recombinant Viruses

High-titer polyclonal antibodies were obtained to each of the simian
adenoviruses in order to more precisely gauge the degree of cross-neutralization among
the different serotypes. This was done by intramuscular immunization of rabbits using a
recombinant virus containing GFP based on previously the described C68 chimpanzee
adenovirus as an adjuvant. The serum was then used to assay for neutralizing activity
against each of the three chimpanzee adenoviruses of the invention, AdCS, AdC6 and
AdC7. A rabbit was injected with 5x10'* viral particle per kg of C68CMVGFP vector
intramuscularly and boosted 5 weeks later using the same dose. A bleed collected at the 9
week time point revealed extremely potent neutralizing activity against C68 as well as
Pan-5 and Pan-7 but not against Pan-6 (see Table below), indicating that the
administration of a C68 (or Pan-5 and Pan-7) based vaccine could be effectively followed
by a boost using a vector based on Pan-6. However, it has been found that this level of
inter-relatedness does not necessarily prevent with re-administration in a setting where
antiviral antibody titers were not as high as was achieved in this rabbit. In the following

table, + indicates 33% CPE; ++ indicates 66% CPE; +++ indicates 100% CPE.
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Infection on 293 cells with virus:

Pan5 |Pan6 [Pan7 |Pan9(C68) [C68 Serum
GFP Dilution

_ ++ | - - 1/20

B . N - 1/40

_ +++ |- - - 1/80

B I B - 1/160

_ +++ - - - 1/320

_ +++ |- - - 1/640

B I _ - 1/1,280

_ i+ |- - - 1/2,560

N T |- B - 1/5,120

-+ ++ |- - - 1/10,240

+ bt - - 1/20,480

- - 1/40,960

I e I + 1/81,920

R s o e S ++ 1/163,840

e e e e R +++ 1/327,680

e e N o o o S B +++ 1/665,360

4+ [ +++ 1/1,310,720

+++ [ [ -+ +++ 172,621,440
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3. Quantitative Assay for Detection of Neutralizing Antibody

The result was validated by a more quantitative-based assay for detecting
neutralizing antibody, which is based on transduction of a GFP vector. Briefly, groups of
C57BL/6 mice were immunized intramuscularly or intravenously with 5.0 x 10'°
particles/ml Pan5, Pan6, Pan7 or C68. Sera from day 28 bleeds were tested for cross-
neutralizing activity against C68CMVEGFP at dilutions of 1/20 and 1/80. In summary,
when a pharmaceutical preparation of human immunoglobulin was tested for serological
reactions to Pan 5, 6, and 7, and C68, some low levels of neutralizing activities against
Pan 7 and C68 were detected. No neutralizing activity against Pan5 or Pan6 was
detected. Serum samples from 36 human subjects were run for the same assay. Serum
samples were tested at a 1/20 dilution. The results indicated that only one individual has
clear neutralizing activity to C68. No neutralizing activity to Pan5, Pan6 or Pan7 was
detected.

4. In Vitro Cross-Neutralization

Cross-neutralization of the simian adenoviruses by high-titer rabbit
polyclonal antibodies raised against each of the adenoviruses Pan-5, Pan-6, Pan-7, and
C68 was tested.

Rabbits were immunized with intra-muscular injections of 10'® particles
of each of the chimpanzee adenoviruses and boosted 40 days later with the same dose
with incomplete Freund’s adjuvant. Sera were analyzed or the presence of neutralizing
antibodies by incubating serial two-fold dilutions with 10° genome copies of each of the
appropriate chimpanzee adenovirus vector expressing GFP and testing for the attenuation
of GFP expression when applied to 293 cells. The serum dilution which produced a 50%
reduction of GFP expression was scored as the neutralizing antibody titer against that
particular virus.

The results are shown in the Table. The data are consistent with the
expectation from sequence analysis of the hexon amino-acid sequence's, which indicated
that Ad Pan-6 was likely to be the most serologically distinct compared to the other

chimpanzee adenoviruses.
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Infection of 293 cells with 10° genome copies of
Serum from Ad Pan-5 Ad Pan-6 Ad Pan-7 Ad C68
rabbit
immunized
with:
Ad Pan-5 1/5120 <1/20 1/2560 1/2560
Ad Pan-6 No 1/20,480 <1/20 <1/20
neutralization
Ad Pan-7 1/2560 1/160 1/163,840 172560
Ad C68 No <1720 <1/20 1/5120
neutralization

In order to determine whether antibodies cross-reacting with the simian
adenoviruses were likely to be of low prevalence in humans, simian adenoviruses SV1,
SV39, and SV25 were tested for their ability to withstand neutralization when incubated
with commercially available pooled human immunoglobulins (Ig). The same assay was
also performed with Adhu$ and the chimpanzee adenoviruses Pan-5, Pan-6, Pan-7, and
C68. In a further study, sera from mice has been immunized with one of the chimpanzee
adenoviruses C5, C6, C7, and C68 and their ability to cross-neutralize the simian
adenoviruses SV-15, SV-23, SA-17, and Baboon Adenovirus has been tested. No cross-

reactivity was observed in any case.

Example 4 — Generation of Recombinant E1-Deleted Pan5 Vector

A modified pX plasmid was prepared by destroying the Fspl site in the bla
gene region of pX (Clontech) by site-directed mutagenesis. The resulting modified
plasmid, termed pX’, is a circular plasmid of 3000 bp which contains an f1 ori and an
ampicillin resistance gene (AmpR-cds).

A. Production of Pan-5 Adenovirus Plasmid

A polylinker for sequential cloning of the Pan5 DNA fragments

into pX’ is created. The polylinker is substituted for the existing pX® polylinker
following digestion with Mlul and EcoR]. The blunt-Fsel fragment of the Pan 5 is

inserted into the Smal and Fsel sites of the polylinker. This fragment contains the 5’ end
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of the adenoviral genome (bp 1 to 3606, SEQ ID NO:1). The SnaBI-Fspl fragment of
Pan 5 (bp 455 to 3484, SEQ ID NO:1) is replaced with a short sequence flanked by I-Ceu
and PI-Sce sites from pShuttle (Clontech), to eliminate the E1 region of the adenoviral
genome. The EcoRI-blunt fragment of Pan5 (bp 28658 to 36462, SEQ ID NO:1) is
inserted into the EcoRI and EcoRV sites of the polylinker (to provide the 3’ end of the
adenoviral genome); the Fsel-Mlul fragment (bp 3606 to 15135, SEQ ID NO:1) is
inserted into the polylinker; and the Mlul-EcoRI fragment is inserted into the polylinker
(bp 15135 to 28658, SEQ ID NO:1). Optionally, a desired transgene is inserted into I-
Ceul and PI-Scel sites of the newly created pX’Pan5AE1 vector.

B. Alternative Method of Generating pX’Pan5AE].

The initial plasmid pX is derived from pAdX adenovirus
plasmid available from Clontech, as described above. Thereafter, a PacI-Xhol region
of pX’ was deleted and the blunt-ended Pan5 polylinker was inserted into the FspI site
to generate pX"PLNK (2994 bp). The 5’end-Fisel region of Pan 5 (bp 1-3607, SEQ
ID NO:1) was inserted into Smal and Fsel sites of pX’LNK to generate the pX’Pan5-
5’ plasmid (6591 bp). The SnaBi-Nde] region of pX’Pan5-5° was excised and
replaced with the Ceu/Sce cassette, which had been PCR amplified from pRCS to
create pX°Pan5-5"AE1 (4374 bp). Briefly, a sequence containing I-Ceul and PI-Scel
rare cutter sites was PCR amplified from pRCS (3113bp). The 3’ PCR primer was
introduced an Nde! site into the PCR product.

To extend the Pan5 DNA in pX’Pan5-5°AE1 (4374 bp), the
Fsel-Mlul region of Pan 5 (bp 3607-15135, SEQ ID NO:1) is added, to create
pX’Pan5-5"Mlu (15900 bp). The remaining Mlul-3* end of the Pan5 sequence (bp
15135-36462, SEQ ID NO:1) is added to the vector between the Mlul and EcoRV
sites of the vector polylinker to form pX’PanSAE] which contains the full-length
Pan5 sequence containing a deletion in the E1 region.

C. Generation of Recombinant Viruses

To generate the recombinant adenoviruses from pX’Pan5AE],
the plasmid is co-transfected with a helper expressing E1, or from an El-expressing
packaging cell line, such as 293 cell line or a cell line prepared as described herein.

The expression of E1 in the packaging cell permits the replication and packaging of
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the Pan5AE] into a virion capsid. In another embodiment, the packaging cell
transfected with pX’PanSAEL1 is transfected with an adenovirus vector as described
above bearing the transgene of interest. Homologous recombination occurs between
the helper and the plasmid, which permits the adenovirus-transgene sequences in the
vector to be replicated and packaged into virion capsids, resulting in the recombinant
adenovirus.
Transfection is followed by an agar overlay for 2 weeks, after

which the viruses are plaqued, expanded and screened for expression of the transgene.
Several additional rounds of plaque purification are followed by another expansion of
the cultures. Finally the cells are harvested, a virus extract prepared and the
recombinant chimpanzee adenovirus containing the desired transgene is purified by
buoyant density ultracentrifugation in a CsCl gradient or by alternative means known

to those of skill in the art.

Example 5 — Generation of Recombinant E1-Deleted Pan6é Vector
A. Strategy for Construction of Pan-6 Adenoviral Plasmid
L Cloning of terminal fragments
Pan 6 virus is deproteinated by pronase and proteanase K
treatment and phenol extraction. Synthetic 12 bp Pme I linkers are ligated onto the viral
DNA as described by Berkner and Sharp, Nucleic Acids Research, 11: 6003 (1983). The
viral DNA is then digested with Xba I to isolate a 5° terminal fragment (6043 bp). The
Ad6 Xbal 5° fragment is then ligated into pX link at Sma I and Xba I sites to form pX-
AdPan6-0-16.5. The viral DNA with Pme [ linkers is also digested with Pac I to isolate
the 6475 bp 3’ terminal fragment and cloned into pX link at Pac [ and Sma I sites,
resulting in pXAdPan6-82-100.
2. Deletion of EI firom the 5’ clone
To delete E1 (m.u.1.2-9), the BsiWi-Xba I fragment in pX-
AdPan6-0-16.5 is replaced with a PCR fragment spanning m.u.9-16.7 fragment treated
with BsiWi and Xba I, leading to pX-Ad-Pan6 m.u.0-1, 9-16.5 .
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3. Fusion of 5’ and 3’ clones and to create an anchor site to
accept the middle Hind 111 fragment

First, the 5’ clone, pX-Ad-Pan6 m.u.0-1, 9-16.5, is further
expanded by inserting the 2" Xba I fragment (4350 bp, m.u.16.5 — 28) from Pan 6
genome into the Xba I site in the pX-Ad-Pan6 m.u.0-1, 9-16.5. This construct is named
pXAd-Pan6-mu 0-1, 9-28.

Second, the 3’ clone is also expanded by inserting the 15026 bp
Mlu I/Pac I fragment covering m.u.41-82 from Pan 6 genome into the Mlu I/Pac I sites of
pXAdPan6-82-100, generating pXAdPan6-m.u.41-100.

Then, a 8167 bp Hind III/Eco 4711l Pan 6 fragment is isolated
from pXAd-Pan6-mu 0-1, 9-28 and subcloned into pXAdPan6-m.u.41-100 at Hind III and
Xba I blunt sites. This 5° and 3’ fusion clone is called pXAdPan6mu0-1, 9-19.5, 64-100.

4. Drop of the middle fragment of the genome into the fusion
clone

A 16335 bp Hind III fragment (m.u.19.5 — 64) from Pan 6 is
inserted into Hind III site of pXAdPan6mu0-1, 9-19.5, 64-100 to form pXAdPan6-0-1, 9-
100. ‘

5. Introduction of a PKGFP selective marker into the final
construct for direct cloning the gene of interest and green/white selection of
recombinant transformants.

A minigene cassette that expresses GFP under a lac promoter and
is flanked with recognition sites of rare intron encoding restriction enzymes, PI-Sce I and
[-Ceu I, was isolated from pShuttle-pkGFP (bare) by Sap [ and Dra III digestions
followed by filling-in reaction. The pShuttle-pkGFP (bare) plasmid is 4126 bp in length,
and contains a ColE1-Ori, a kanamycin resistance gene, plac, a LacZ promoter-GFPmut3-
1 cds (Clontech), and a GFPmut3-1 cds (Clontech). This cassette is subcloned into Srf
cut and blunted pXAdPan6-0-1, 9-100. This final construct is called pX-Pan6-pkGFP
mu.0-1, 9-100, which is useful for generating recombinant E1-deleted Pan 6 molecular
clones carrying genes of interest by direct ligation and green/white selection in

combination with the generic pShuttlepkGFP vectors.
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B. Alternative Strategy for Generation of Pan-6 Plasmid
1L Cloning of 5’ terminal ﬁ‘agment
The Pan 6 virus is deproteinated by pronase and
proteanase K treatment and phenol extraction as described above and synthetic 12 bp
Pme I linkers are ligated onto the viral DNA as described. The AdPan6 5’ Xbal fragment
is isolated and ligated into pX to form pX-AdPan6-0-16.5 (9022 bp) as described in Part
A above.
2. Deletion of E1 firom the 5’ clone
To delete E1 (m.u. 1.2-9), pX-AdPan6-0-16.5 is digested
with SnaBI and Ndel to remove the regions encoding the Ela and E1b proteins (3442-
6310 bp). This vector is subsequently digested with BsiWT in preparation for blunting
with the minigene cassette carrying a selective marker.
3. Introduction of a selective marker
A minigene cassette that expressed GFP under a lac
promoter and which is flanked with recognition sites of rare intron encoding restriction
enzymes, PI-Xcel and I-Ceul, was isolated from pShuttle-pkGFP as described above.
The Dralll-Sapl fragment is then ligated with the digested pX-AdPan6-0-16.5 to form
pX-AdPan6 MU 0-16.5AE1 (7749 bp).
4. Extension of Pan-6 Adenoviral Sequences
pX-AdPan6 MU 0-16.5AE1 was subjected to Xbal
digestion to permit insertion of an Xbal-RsrII linker. An Xbal/Rsrll digestion fragment
from the AdPan6 genome was isolated (mu 28-100, 26240 bp) and ligated into the
Xba/Rsrll-digested pX-AdPan6 MU 0-16.5AE1 to provide pX-AdPan6 MU 0-1, 9-16.5,
28-100. A second Xbal fragment from the Pan6 genome (mu 16.5-28, 4350 bp) is then
ligated into this plasmid to form pX-AdPan6 MU 0-1, 9-100 (38551 bp).
C. Generation of Recombinant Adenoviruses
To generate the recombinant adenoviruses from a El-deleted Pan6
plasmid prepared as described in Parts A or b, the plasmid is co-transfected with a helper
expressing E1, or from an El-expressing packaging cell line, such as 293 cell line or a
cell line prepared as described herein. The expression of E1 in the packaging cell permits
the replication and packaging of the Pan6-pkGFP mu.0-1, 9-100 into a virion capsid.

Alternatively, the packaging cell transfected with pX-Pan6-pkGFP mu.0-1, 9-100 is
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transfected with an adenovirus vector as described above bearing another transgene of

interest.

Example 6 — Generation of Recombinant E1-Deleted Pan7 Vector
A Generation of Pan7 Plasmids

A synthetic linker containing the restriction sites PacI-Smal-Fsel-
MIlul-EcoRV-Pacl was cloned into pBR322 that was cut with EcoRI and Ndel. The left
end (bpl to 3618) of Ad Pan7 was cloned into the linker between the Smal and Fsel sites.
The adenovirus E1 was then excised from the cloned left end by cutting with SnaBI and
Ndel and inserting an [-Ceul-GFP-PI-Scel cassette from pShuttle (Clontech) in its place.
The resulting plasmid was cut with Fsel and Mlul and Ad Pan7 fragment Fsel (bp 3618)
to Mlul (bp 155114 was inserted to extend the left end. The construct (pPan7pGEP) was
completed by inserting the 21421 bp Ad Pan7 right end fragment from the Mlul site (bp
15114) into the above plasmid between Mlul and EcoRV to generate a complete
molecular clone of E1 deleted adenovirus Pan7 suitable for the generation of recombinant
adenoviruses. Optionally, a desired transgene is inserted into the I-Ceul and PI-Scel sites
of the newly created pPan7 vector plasmid.

- B Construction of El-Deleted Pan7 Viral Vectors

To generate the recombinant adenoviruses from pPan7AE1, the
plasmid is co-transfected with a helper expressing E1, or from an El-expressing
packaging cell line, such as 293 cell line or a cell line prepared as described herein. The
expression of E1 in the packaging cell permits the replication and packaging of the
Pan7AE1 into a virion capsid. In another embodiment, the packaging cell transfected
with pX’Pan7 AEL is transfected with an adenovirus vector as described above bearing
the transgene of interest. Homologous recombination occurs between the helper and the
plasmid, which permits the adenovirus-transgene sequences in the vector to be replicated
and packaged into virion capsids, resulting in the recombinant adenovirus. Transfection

and purification is as described above.

Example 7 - Generation of Plasmid Vectors Expressing the E1 Genes
Plasmid vectors are constructed which encode the Pan5 E1 region gene, and these

plasmids are used to generate stable cell lines expressing viral E1 proteins.
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The E1 region of Pan5 is cloned into pX’, essentially.as described in Example 4
above, prior to replacement of this region with the fragment from pShuttle (Clontech).
The expression plasmid contains the Pan5 adenoviral genome sequence spanning at least
bp 1 to 3959 in the PanS genomic sequence. Thus, the expression plasmid contains the
sequence encoding Ela and E1b of chimpanzee Ad Pan5 under the control of a
heterologous promoter. Similar expression plasmids can be generated using the Ad Pan6

and AdPan 7 El regions, identified in the tables above.

Example 8 - Generation of Cell Lines Expressing Chimpanzee Adenovirus E1 Proteins
Cell lines expressing viral E1 proteins are generated by transfecting HeLLa (ATCC
Acc. No. CCL2) with the plasmid of Example 6. These cell lines are useful for the
production of El-deleted recombinant chimpanzee adenoviruses by co-transfection of
genomic viral DNA and the expression plasmids described above. Transfection of these
cell lines, as well as isolation and purification of recombinant chimpanzee adenoviruses
therefrom are performed by methods conventional for other adenoviruses, i.e., human
adenoviruses [see, e.g., Horwitz, cited above and other standard texts].
A. Cell lines expressing Pan5 E1 proteins

Hela cells in 10cm dishes are transfected with 10 pg of pX-Pan51-E1
DNA using a Cellphect™ kit (Pharmacia, Uppsala, Sweden) and following the
manufacturer's protocol. 22 hours post-transfection, the cells are subjected to a three
minute glycerol shock (15% glycerol in Hepes Buffered Saline, pH 7.5) washed once in
DMEM (HeLa) or F12K (A549; Life Technologies, Inc., Grand Island, NY) media
supplemented with 10% FCS, 1% Pen-Strep, then incubated for six hours at 37°C in the
above described media. The transfected cells are then split into duplicate 15cm plates at
ratios of 1:20, 1:40, 1:80, 1:160, and 1:320. Following incubation at 37°C overnight, the
media is supplemented with G418 (Life Technologies, Inc.) at a concentration of 1 pg/ml.
The media is replaced every 5 days and clones are isolated 20 days post-transfection.

HeLa E1 cell clones are isolated and assayed for their ability to augment
adeno-associated virus (AAV) infection and expression of recombinant LacZ protein as

described below.
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B. AAV Augmentation Assay for Screening E1 Expressing Cell
Lines

AAV requires adenovirus-encoded proteins in order to complete
its life cycle. The adenoviral E1 proteins as well as the E4 region-encoded ORF6 protein
are necessary for the augmentation of AAV infection. An assay for E1 expression based
on AAV augmentation is used. Briefly, the method for identifying adenoviral E1-
expressing cells comprises the steps of infecting in separate cultures a putative adenovirus
El-expressing cell and a cell containing no adenovirus sequence, with both an adeno-
associated virus (AAV) expressing a marker gene and an AAV expressing the ORF6 of
the E4 gene of human adenovirus, for a suitable time. The marker gene activity in the
resulting cells is measured and those cells with significantly greater measurable marker
activity than the control cells are selected as confirmed El-expressing cells. In the
following experiment, the marker gene is a lacZ gene and the marker activity is the
appearance of blue stain.

For example, the cell lines described above, as well as
untransfected control cells (HeLa) are infected with 100 genomes per cell of an AAV
vector bearing a marker gene, e.g., AV.LacZ [K. Fisher e al., J. Virol., 70:520 (1996)]
and an AAV vector expressing the ORF6 region of human 5 (AV.orf6). The DNA
sequence of the plasmid generates a novel recombinant adeno-associated virus (rAAV)
containing the LacZ transgene and the Ad E4 ORF 6, which is an open reading frame
whose expression product facilitates single-stranded (ss) to double-stranded (ds)
conversion of rAAV genomic DNA. These vectors are incubated in medium containing
2% FCS and 1% Pen-Strep at 37°C for 4 hours, at which point an equal volume of
medium containing 10% FCS is added. It should be understood by one of skill in the art
that any marker gene (or reporter gene) may be employed in the first AAV vector of this
assay, e.g., alkaline phosphatase, luciferase, and others. An antibody-enzyme assay can
also be used to quantitate levels of antigen, where the marker expresses an antigen. The
assay is not limited by the identity of the marker gene. Twenty to twenty-four hours
post-infection, the cells are stained for LacZ activity using standard methods. After 4
hours the cells are observed microscopically and cell lines with significantly more blue

cells than the A549 or HeLa cell controls are scored as positive.
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Example 9 - Delivery of Transgene to Host Cell

The resulting recombinant chimpanzee adenovirus described in Example 4, 5 or 6
above is then employed to deliver the transgene to a mammalian, preferably human, cell.
For example, following purification of the recombinant virus, human embryonic kidney
293 cells are infected at an MOI of 50 particles per cell. GFP expression was
documented 24 hours post-infection.

A. Gene Transfer in Mouse Models via Pan-6, Pan-7, and Pan-9 vectors

Gene transfer efficiencies and toxicological profile of recombinant
chimpanzee adenoviruses were compared in mouse liver directed gene transfer, mouse
lung directed gene transfer, and mouse muscle directed gene transfer.

E1l-deleted adenoviral vectors containing LacZ under the control of the
CMYV promoter were constructed using the techniques herein for human Ad5, chimpanzee
Pan 6, chimpanzee Pan 7 and chimpanzee Pan 9 (C68). The vectors were delivered to
immune-deficient NCR nude mice (80 for each study) as follows. For the liver study, 100
ul (1 x10" particles) were injected into the tail vein. For the lung study, 50 pl (5 x10'
particles) were delivered intratracheally. For the muscle study, 25 pl (5 x10'particles)
were injected into tibialis anterior. The mice were sacrificed on days 3, 7, 14 and 28 post-
vector injection (5 animals per group at each time point). At each necropsy, the
liver/lung/muscle tissue was harvested and prepared for cryoblocks and paraffin
embedding. The cryoblocks were sectioned for X-gal staining and the paraffin sections
are H&E stained for histopathic analysis. At each time point, terminal bleeding was
performed. Serum samples were subjected to liver function tests.

It was observed in this experiment the chimpanzee adenoviruses Pan-6, Pan-7,
and Pan-9 were less efficient than huAd5 in gene transfer to the liver and to the lung.
However, this may be desirable in certain circumstances, to reduce liver toxicity observed
for huAdS. The gene transfer efficiency in muscle varied less between serotypes.

B. Mouse study to feasibility of re-administration of adenovz;rus vectors by
serotype switching between Adhu5, Pan-6, Pan-7, and Pan-9 vectors

Mice were administered (C57/B16; 4/group) LacZ vectors based on
huAds, Pan-6, Pan-7, and Pan-9 (H5.040CMVLacZ, Pan6.000CMVLacZ,
Pan7.000CMVLacZ, Pan9.000CMVLacZ; 10" particles/injection) by tail vein. Thirty

days later the mice were re-administered adenovirus vectors expressing a.1-antitrypsin
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(H5.040CMVhA1AT, Pan6.000CMVhAIAT, 1x10"" particles, Pan7.000CMVhAAT,
Pan9.000CMVhA1AT, 101]particles/injection). Successful transduction by the re-
administered vector is monitored by measuring serum o1-antitrypsin on days 3 and 7,
following re-administration.

5 The ability of adenovirus vectors based on huAd5, Pan-6, Pan-7, and Pan-
9 respectively to transduce the livers of mice in the presence of neutralizing antibodies to

the other serotypes was determined. The results are tabulated here.

1* injection | 2™ injection | Cross-neutralization

Adhu5 Adhu5 Yes (+ve control)
Pan-6 No
Pan-7 No

Pan-9 (C68) No

Pan-6 Adhu5 No
Pan-6 Yes (+ve control)
Pan-7 Yes

Pan-9 (C68) No

Pan-7 Adhu5s No
Pan-6 Yes
Pan-7 Yes (+ve control)

Pan-9 (C68) Yes
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1* injection 2" injection | Cross-neutralization
Pan-9 (C68) Adhu5 No

Pan-6 No

Pan-7 Yes

Pan-9 (C68) Yes (+ve control)

Ability of vectors to transduce murine liver in the presence of neutralizing
antibodies to other serotypes.

Thus, immunization with huAd5 does not prevent re-administration with either of
the chimpanzee adenovirus vectors Pan-6, Pan-7, or Pan-9 (C68). This experiment also
appears to indicate that Pan-7 is between Pan-6 and Pan-9 in the spectrum of antigenic
relatedness and cross-reacts with both; however Pan-6 and Pan-9 do not neutralize each
other. This is a surprising result based on homology comparisons, which indicates that
Pan-6 is quite distinct from Pan-7 and Pan-9. Evaluation of antisera generated against
Pan-9 indicated no cross-neutralization against Pan-6 but some neutralization against Pan-

7, arguing that Pan-6 is distinct from the others.

Example 10 - Generation of Recombinant E1-Deleted SV-25 Vector

A plasmid was constructed containing the complete SV-25 genome except for an
engineered E1 deletion. At the site of the E1 deletion recognition sites for the restriction
enzymes [-Ceul and PI-Scel which would allow insertion of transgene from a shuttle
plasmid where the transgene expression cassette is flanked by these two enzyme
recognition sites were inserted.

A synthetic linker containing the restriction sites Swal-SnaBI-Spel-AfI[I-EcoR V-
Swal was cloned into pBR322 that was cut with EcoRI and Ndel. This was done by
annealing together two synthetic oligomers SV25T (5°-AAT TTA AAT ACG TAG CGC
ACT AGT CGC GCT AAG CGC GGA TAT CAT TTA AA-3’, SEQ ID NO: 38) and
SV25B (5°-TAT TTA AAT GAT ATC CGC GCT TAA GCG CGA CTA GTG CGC
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TAC GTA TTT A-3’, SEQ ID NO:39) and inserting it into pBR322 digested with EcoRI
and Ndel. The left end (bpl to 1057, SEQ ID NO:29) of Ad SV25 was cloned into the
above linker between the SnaBI and Spel sites. The right end (bp28059 to 31042, SEQ
ID NO: 29) of Ad SV25 was cloned into the linker between the AflII and EcoRV sites.
The adenovirus E1 was then excised between the EcoRI site (bp 547) to Xhol (bp 2031)
from the cloned left end as follows. A PCR generated I-Ceul-PI-Scel cassette from
pShuttle (Clontech) was inserted between the EcoRI and Spel sites. The 10154 bp Xhol
fragment of Ad SV-25 (bp2031 to 12185, SEQ ID NO:29) was then inserted into the Spel
site. The resulting plasmid was digested with HindIII and the construct (pSV25) was
completed by inserting the 18344 bp Ad SV-25 HindIII fragment (bp11984 to 30328,
SEQ ID NO:29) to generate a complete molecular clone of E1 deleted adenovirus SV25
suitable for the generation of recombinant adenoviruses. Optionally, a desired transgene
is inserted into the I-Ceul and PI-Scel sites of the newly created pSV25 vector plasmid.
To generate an AdSV25 carrying a marker gene, a GFP (green fluorescent
protein) expression cassette previously cloned in the plasmid pShuttle (Clontech) was
excised with the restriction enzymes I-Ceul and PI-Scel and ligatedﬂinto pSV25 (or
another of the Ad chimp plasmids described herein) digested with the same enzymes.
The resulting plasmid (pSV25GFP) was digested with Swal to separate the bacterial
plasmid backbone and transfected into the E1 complementing cell line HEK 293. About
10 days later, a cytopathic effect was observed indicating the presence of replicative
virus. The successful generation of an Ad SV25 based adenoviral vector expressing GFP
was confirmed by applying the supernatant from the transfected culture on to fresh cell
cultures. The presence of secondarily infected cells was determined by observation of

green fluorescence in a population of the cells.

Example 11 - Construction of E3 deleted Pan-5, Pan-6, Pan-7 and C68 vectors

In order to enhance the cloning capacity of the adenoviral vectors, the E3 region
can be deleted because this region encodes genes that are not required for the propagation
of the virus in culture. Towards this end, E3-deleted versions of Pan-5, Pan-6, Pan-7, and

C68 have been made (a 3.5 kb Nru-Avrll fragment containing E31-9 is deleted).
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A. E3 deleted Pan5 based vector
El-deleted pPan5-pkGFP plasmid was treated with Avr Il endonuclease to
isolate a 5.8 kb fragment containing the E3 region and re-circulate pPan5-pkGFP with
Avr Il deletion to form construct pPan5-pkGFP-E3-Avr II. Subsequently, the 5.8 kb Avr
II fragment was subcloned into pSL-Pan5-E3-Avr II for a further deletion of E3 region by
Nru I digestion. This led to a plasmid pSL-Pan5-E3-deletion. The final construct pPan5-
E3-pkGFP was produced by removing a 4.3 kb Avr II/Spe I fragment from pSL-Pan5-E3-
deletion plasmid and inserting into pPan5-pkGFP-E3-Avr Il at Avr I site. In this final
construct, a 3.1 kb deletion in E3 region was accomplished.
B. E3 deletion in Pan6 based vector
El-deleted pPan6- pkGFP molecular clone was digested with SbfI and
Not [to isolate 19.3 kb fragment and ligated back at Sbf site. The resulting construct
pPan6-Sbf [-E3 was treated with Eco 47 [1I and Swa [, generating pPan6-E3. Finally, 21
kb Sbf I fragment from Sbf I digestion of pPan6- pkGFP was subcloned into pPan6-E3 to
create pPan6-E3-pkGFP with a 4 kb deletion in E3.
C. E3 deleted Pan7 and Pan9 vectors
The same strategy was used to achieve E3 deletions in both vectors. First,
a 5.8 kb Avr II fragment spanning the E3 region was subcloned pSL-1180, f;)llowed by
deletion of E3 by Nru I digestion. The resulting plasmids were treated with Spe [and Avr
II to obtain 4.4 kb fragments and clone into pPan7- pkGFP and pPan9-pkGFP at Avr II
sites to replace the original E3 containing Avr II fragments, respectively. The final pPan7-
E3- pkGFP and pPan9-E3- pkGFP constructs have 3.5 kb E3-deletions.

Example 12 - Construction of E3- and E4-deleted Pan-7 vector

Although the deletion of the E1 region of adenoviruses (first generation
adenovirus vectors) renders them replication-incompetent, expression of the adenoviral
vector backbone genes is not fully abolished. Deletion of the E4 region considerably
attenuates this residual gene expression and may confer a safety advantage. An E4-
deleted Pan-7 vector containing a 2.5 kb deletion (a Pvull-Agel fragment containing
E4ORF1-ORF7 is deleted) has been constructed. High titer stocks of this virus were
generated using a HEK 293-based cell line, which in addition to E1, expresses an

essential E4 gene (orf 6).
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1. E4 deletion in the molecular clone of Pan7
A 19 kb Xba I fragment was deleted from pPan7- pkGFP to create pPan7-
Xbal from which a 2.5 kb E4 fragment was deleted by Age I and Pvu II partial digestion,
resulting in pPan7-Xba I-E4. pPan7-E4- pkGFP plasmid was generated from pPan7-Xba
I-E4 in two sequential cloning steps, adding 19 kb Xba I and 15 kb I-Ceu I/Mlu
I fragments, both of which came from pPan7- pkGFP construct.
2. Introduction of E3 and E4 deletions in Pan9 vector
A 11 kb plasmid, pPan9-EcoRI, containing E4 region was created by
retrieving 11 kb EcoRI fragment from pPan9 pkGFP after EcoRI digestion and self-
ligation. E4 region was deleted from this construct by Age I digestion/filled in and Pvu
II partial digestion and slef-ligation to generate pPan9-EcoR I-E4. A 23 kb
EcoR I fragment was isolated from pPan9-pkGFP and inserted into pPan9-EcoR
I-B4 at EcoR T site, followed by adding 5.8 kb Avr II fragment from
pPan9-pkGFP, to form the final product pPan9-E3-E4- pkGF. Compared to the
genome size of wild type Pan9, this E1-E3-E4-deleted vector could have a
transgene capacity up to 8 kb.

3. Introduction of minigene cassettes with genes of interest including
reporter genes, glyco- and nuclear proteins of Ebo into molecular clones of Pan
vectors

A highly efficient direct cloning and green/white selection procedure was
employed for creating molecular clones of recombinant viruses. Briefly, genes of interest
were cloned into pShuttlepkGFP by screening white colonies for recombinants.
Subsequently, the minigene cassettes were transferred into chimpanzee
adenovirus backbone plasmids, pPanX-pkGFP with various deletions, easily by
swapping with pkGFP cassette at I-Ceu I and PI-Sce I sites and screening a
few white colonies for correct recombinants.

4. Rescue of molecular clones of Pan vectors with multiple deletions in
early regions and virus propagation

For rescue of E1-E3-deleted molecular clones of chimpanzee adenovirus
vectors, the clones were linearized with appropriate restriction enzymes and transfected

into regular 293 cells. Once a full cytopathic effect (CPE) observed in the transfected
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cells, crude lysate was harvested and expanded in 293 cells to large-scale infections. The
viruses were purified by CsCl sedimentation method.
For E1-E4 and E1-E3-E4-deleted Pan vectors, 10-3 cells, a 293-based
E1-E4-complementing cell line, were used for rescue and propagation of vectors. E4
5  ORF6 gene expression in 10-3 cells was induced by addition of 150 uM ZnSO* to the

culture medium.

Example 13 - Vaccination with adenovirus vectors expressing wild type and variant
EboZ GP.

10 AdHu5 or AdC7 vectors expressing Ebola envelope chimeras were
produced for in vivo immunization experiments in C57BL/6 mice. Recombinant
viruses with different viral backbones were created by molecular cloning method
in which the minigene cassettes were inserted into the place of El-deletions. The
molecular clones of all recombinant viruses were rescued and grown up in 293
15  cells for large-scale purification using CsCl sedimentation method.

Five EboZ variants encoded by AdHu5 or AdPan7 (C7) were selected and
produced to evaluate their relative immunogenicity following an intramuscular
Ad injection. The wt Ebo, a soluble Ebo variant, EboAl, EboA2, EboA3, EboA4,
EboA35S, EboA6S, EboA7S and EboA8S were evaluated in the initial vaccine

20 studies. For the data summarized in the following table, the number of viral
particles (per mi or total) produced and amplified from infected 293 cells was

established by spectrophotometry reading.
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Table: Production of Adhu5 or AdC7 Adenoviral vector encoding EboZ variant.

HuAd5 AdC7
Total Total

Titer yield Titer yield

(VP x (VP x (VPx (VP x
Gene 10'%/ml) 10'%) 10"%/ml) 10'%)
Ebo wt 2.6 12 4.3 43
EboS 4.9 49 4.6 55
EboA2 2.1 9 5.8 93
EboA3 1.7 8 5.3 95
EboA4 3 12 4.1 62

Vector was administered intramuscularly (10'" genome copies/cell) in C57BL/6
5  mice and the presence of virus neutralizing antibody (VNAO was evaluated 28 days later
as a first measure of an immune response generated against the Ebola envelope
glycoprotein. VNA is defined here as serum antibody able to inhibit transduction of HeLa
cells mediated by HIV-based vector pseudotyped with the wild-type Ebola envelope.
VNA to the EboZ pseudotypes was detected with AdPan7 (C7) yielding higher
10 titers than AdHu5. The EboZA3 elicited the highest VNA in terms of the transgene
targets. For the data summarized in the following table, neutralizing antibody titers to

HIV-EboZ-GFP pseudotypes (reciprocal dilution) are provided (N=5 animals/group).

VNA Titers

EboZ wildtype EboZs EboZA3
AdHu5 12 16 12
AdC7 44 12 140

15
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Example 14 — Pan7-mediated Expression of Ebola Proteins

Mouse studies to evaluate Pan-7 vectors expressing Ebola envelope proteins and
the Ebola nuclear antigen have been initiated. These are directed towards evaluation of
neutralizing antibodies in C57Bl/6 mice injected intramuscularly (IM) with Adhus5 or
Pan-7 expressing each of 4 Ebola env constructs.

A. Evaluation of CTL from C57BI/6 mice injected IM with Adhu5 or Pan-
7 expressing the Ebola env constructs.

1. Challenge experiment in mice with Ebola virus.

Neutralizing antibody (NAB) responses to the Ebola envelope
were analyzed by looking at immunized mouse sera mediated neutralization of a lentiviral
(HIV) vector pseudotyped with the several constructs (eEbo, NTD2, NTD3, NTD4) of the
Ebola envelope glycoprotein. C57BL/6 or BALB/c mice received a single intramuscular
injection of 5 x 10'° particles per mouse of C7 (Ad Pan-7) encoding Ebola envelope
variant. Neutralizing antibody was evaluated 30 days post-vaccination. Briefly, Ebola
Zaire pseudotyped HIV vector encoding for B-galactosidase (EboZ-HIV-LacZ) was
incubated for 2 hr at 37°C with different dilution of heat inactivated mouse serum..
Following the incubation with serum, EboZ-HIV-LacZ was then used to infect HeLa cells
for 16 hr at 37°C. Infectivity was revealed by X-gal staining of transduced HeLa cells
positive for B-galactosidase. Neutralizing titer represent the serum reciprocal dilution
where a 50% decrease in the number of B-galactosidase positive blue cells was observed.
Sera were collected 30 days post-immunization, which consisted in a single intramuscular
(I.M.) administration of 5 x 10'° particles/animal. Neutralizing antibody to Ebola
pseudotyped HIV could be detected from all groups with antibody titers ranging from 20
for Ad-EboZ (Adhu5 expressing EboZ), Ad-NTD3 (Adhu5 expressing NTD3) and C7-
sEbo (Ad Pan-7 expressing soluble EboZ) to over 130 for C7-NTD3 (Ad Pan-7
expressing soluble NTD3) and C7-NTD4 (Ad Pan-7 expressing soluble NTD3). The same
immunization strategy in BALB/c mice resulted in lower neutralizing antibody titers for
Ad- and C7-NTD2, and NTD4.

B. Cellular Immune Response
The cellular immune response to the Ebola envelope in C57BL/6 mice
was evaluated 8 days after a single M. administration of 5 x 10'? particles of C7-LacZ or

C7-Ebola envelope variant per animal. Mice were vaccinated .M. with 5 x 10'° particles
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of C7 encoding LacZ or Ebola envelope variant. Splenic lymphocytes from immunized
mice were collected 8 days post vaccination and stimulated in vitro with feeder cells
(splenic lymphocytes from untreated mice infected with human Adenovirus serotype 5
encoding for the wild-type Ebola envelope and irradiated). Standard 5-hr CTL assays
were performed using *'Cr-labeled syngenic C57 cells transfected with an expressor of
EboZ.

A positive MHC-restricted cytotoxic T lymphocyte (CTL) response was observed
from all AdPan-7 encoding for Ebola envelope variants with a higher response from
NTD2, NTD3 or NTD4 immunized mice. Indeed, effector cells from C7 encoding Ebola
envelope variant immunized mice recognized EboZ transfected target cells and gave
recall CTL responses up to 30% specific lysis. Less than 5% lysis was seen with effector
cells from naive or LacZ immunized control mice confirming that lysis was specific for
Ebola envelope antigens.

C. Protection Studies

The most direct means of evaluating C7 (Ad Pan-7) encoding for the
EboZ variants as a successful vaccine in mice was to assess protection against weight loss
and death following lethal challenge with mouse adapted Ebola Zaire virus. BALB/c mice
were immunized with a single dose of 5 x 10'® particles per animal as performed
previously and vaccinated animals were challenged with 200 LDs, of mouse adapted
Ebola Zaire 21 days later. All control mice (vehicle and C7-LacZ) died between day 5 to
day 9 post-challenge. In contrast, all vaccinated mice but one, (from the C7-sEbo group),
survived the challenge with Ebola Zaire.

Weight loss was observed from mice vaccinated with C7-sEbo from day 4 to day
7. Signs of illness such as pilo-erection and from light to severe lethargy were also noted
from mice vaccinated with C7-sEbo, NTD2 and NTD3 between day 4 to day 7. Mice
immunized with C7-EboZ and C7-NTD4 did not show sign of illness. Overall, a single
dose of C7-EboZ and C7-NTD4 completely protected immunized mice from illness and

death possibly due to a significant T cell mediated immunity.
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All documents recited above are incorporated herein by reference. Numerous
modifications and variations of the present invention are included in the scope of the
above-identified specification and are expected to be obvious to one of skill in the art.

5  Such modifications and alterations to the compositions and processes of the present
invention, such as selections of different minigenes or selection or dosage of the
vectors or immune modulators are believed to be within the scope of the claims

appended hereto.
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WHAT IS CLAIMED IS:

1. An isolated simian adenovirus nucleic acid sequence selected from the
group consisting of:

(a) Pan5 having the sequence of nucleic acids 1 to 36462 of SEQ ID

NO:1;

(b) Pan6 having the sequence of nucleic acids 1 to 36604 of SEQ ID
NO:5;

(c) Pan7 having the sequence of nucleic acids 1 to 36535 of SEQ ID
NO:9;

(d) SV1 having the sequence of nucleic acids 1 to 34264 of SEQ ID NO:
24;

(e) SV25 having the sequence of nucleic acids 1 to 31044 of SEQ ID NO:
29;

(f) SV39 having the sequence of to nucleic acids 1 to 34115 of SEQ ID
NO: 34, and

(¢) a nucleic acid sequence complementary to the sequence of any of (a)
to (f).

2. An isolated simian adenovirus serotype nucleic acid sequence selected

from one or more of the group consisting of:

(a) 5’ inverted terminal repeat (ITR) sequences;

(b) the adenovirus Ela region, or a fragment thereof selected
from among the 13S, 12S and 9S regions;

(c) the adenovirus E1b region, or a fragment thereof selected
from among the group consisting of the small T, large T, IX, and IVa2 regions;

(d) the E2b region;

(e) the L1 region, or a fragment thereof selected from among
the group consisting of the 28.1 kD protein, polymerase, agnoprotein, 52/55 kD

protein, and IIla protein;
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(f) the L2 region, or a fragment thereof selected from the group
consisting of the penton, VI, VI, and Mu proteins;

(g) the L3 region, or a fragment thereof selected from the group
consisting of the VI, hexon, or endoprotease;

(h) the 2a protein;

(1) the L4 region, or a fragment thereof selected from the group
consisting of the 100 kD protein, the 33 kD homolog, and VIII;

(j) the E3 region, or a fragment thereof selected from the group
consisting of E3 ORF1, E3 ORF2, E3 ORF3, E3 ORF4, E3 ORF5, E3 ORF6, E3
ORF7, E3 ORFS, and E3 ORF9;

(k) the L5 region, or a fragment thereof selected from a fiber
protein;

(D) the E4 region, or a fragment thereof selected from the group
consisting of E4 ORF7, E4 ORF6, E4 ORF4, E4 ORF3, E4 ORF2, and E4 ORF1;and

(m) the 3' ITR,

of any of Pan5 SEQ ID NO:1; Pan6 SEQ ID NO:5; Pan7 SEQ ID NO:9;
SV1 SEQ ID NO: 24; SV25 SEQ ID NO: 29; and SV39 SEQ ID NO: 34, or sequence

complementary to any of (a) to (m).

3. A simian adenovirus protein encoded by the nucleic acid sequence

according to claim 2.

4. A nucleic acid molecule comprising a heterologous simian adenoviral

sequence according to claim 2.

5. The nucleic acid molecule according to claim 4, wherein said simian
adenoviral sequence encodes an adenoviral gene product and is operatively linked to
regulatory control sequences which direct expression of the adenoviral gene product in a

host cells.
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6. The nucleic acid molecule according to claim 4 or 5, wherein said simian
adenoviral sequence comprises the Ela region of Pan5 SEQ ID NO:1; Pan6 SEQ ID
NO:5; Pan7 SEQ ID NO:9; SV1 SEQ ID NO: 24; SV25 SEQ ID NO: 29; and SV39 SEQ
ID NO: 34.

7. A pharmaceutical composition comprising the nucleic acid molecule

according to claim 6 and a physiologically compatible carrier.

8. An isolated simian adenoviral capsid protein selected from the group

consisting of:

(a) a hexon protein of Pan5 SEQ ID NO:3, Pané SEQ ID NO:7,
Pan7 SEQ ID NO:11, SV1 SEQ ID NO:26, SV25 SEQ ID NO:31or SV39 SEQ ID
NO:36, or fragment thereof:

(b) a penton protein of Pan5 SEQ ID NO:2, Pan6 SEQ ID
NO:6, Pan7 SEQ ID NO:10, SV1 SEQ ID NO:25, SV25 SEQ ID NO: 30 or SV39
SEQ ID NO:35;

(c) a fiber protein of Pan5 SEQ ID NO:4, Pan6 SEQ ID NO:8,
Pan7 SEQ ID NO:12, SV1 SEQ ID NO: 27 and SEQ ID NO:28, SV25 SEQ ID NO:
32 and SEQ ID NO:33 or SV39 SEQ ID NO: 37, or a fragment thereof,

9. An artificial adenovirus serotype comprising a capsid protein

according to claim 8 or a fragment thereof.

10.  The artificial adenovirus serotype according to claim 9, wherein said
capsid comprises a fragment of the hexon protein selected from the group consisting
of Pan5 SEQ ID NO: 15, Pan6 SEQ ID NO:16 and Pan7 SEQ ID NO:17.

11. The artificial adenovirus serotype according to claim 9 or 10, wherein
said capsid comprises a fragment of the fiber protein selected from the group
consisting of Pan6 SEQ ID NO: 19, Pan7 SEQ ID NO:20 and Pan5 SEQ ID NO:21.
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12. A nucleic acid molecule comprising a heterologous sequence encoding
a protein according to claims 3 or 8 or an artificial adenovirus serotype according to

any of claims 9to 11.

13. Arecombinant vector comprising a simian adenovirus sequence
according to claim 2 or a nucleic acid molecule according to claim 4 or 12 and a
heterologous gene operatively linked to sequences which direct expression of said

gene in a host cell.

14. The recombinant vector according to claim 13, further comprising 5°

and 3’ adenovirus cis-elements necessary for replication and encapsidation.

15. The recombinant vector according to claim 13 or claim 14, wherein

said vector is a virus.

16.  The recombinant vector according to any of claims 13 to 15 wherein

said vector lacks all or a part of the E1 gene.

17. A recombinant virus comprising a simian capsid protein according to

. claim 3 or an artificial adenovirus serotype according to any of claims 9 to 11.
18. A host cell comprising a nucleic acid molecule according to any of
claims 4 to 6 or 12, a recombinant vector according to any of claims 13 to 16, or a

recombinant virus according to claim 17.

19.  The host cell according to claim 18, wherein said host cell is stably

transformed with the nucleic acid molecule or the recombinant vector.
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20. The host cell according to claim 18 or claim 19, wherein said host cell
expresses one or more adenoviral gene products from said nucleic acid molecule or
recombinant vector, said adenoviral gene products selected from the group consisting

of Ela, E1b, E2a, and E4 ORF6.

21. The host cell according to any of claims 18 to 20, wherein said host
cell is stably transformed with a nucleic acid molecule comprising the simian

adenovirus inverted terminal repeats.

22. A composition comprising a recombinant vector in a pharmaceutically
acceptable carrier, said vector comprising a simian adenovirus sequence according to
any of claims 1 or 2 and a selected heterologous gene operatively linked to regulatory

sequences which direct expression of said gene in a host cell.

23. A method for delivering a heterologous gene to a mammalian cell
comprising introducing into said cell an effective amount of the vector of any of

claims 13 to 16 or a virus according to claim 17.

24. A method for repeat administration of a heterologous gene to a
mammal comprising the steps of:
(a) introducing into said mammal a first vector which
comprises the heterologous gene and
(b) introducing into said mammal a second vector which
comprises the heterologous gene;
wherein at least the first virus or the second vector is a virus according

to claim 17 and wherein the first and second recombinant vector are different.

25. A method for producing a selected gene product comprising infecting a
mammealian cell with the vector of any of claims 13 to 16 or a virus according to
claim 17, culturing said cell under suitable conditions and recovering from said cell

culture the expressed gene product.
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26. A method for eliciting an immune response in a mammalian host
against an infective agent comprising administering to said host an effective amount
of the recombinant adenovirus of claim 17, wherein said heterologous gene encodes

an antigen of the infective agent.

27.  The method according to claim 26, comprising the step of priming the
host with a DNA vaccine comprising the heterologous gene prior to administering the

recombinant adenovirus .
28. A composition comprising a simian adenovirus capsid protein
according to claim 8 linked to a heterologous molecule for delivery to a selected host

cell.

29. A method for targeting a cell having an adenoviral receptor comprising

delivering to a subject a composition according to claim 28.
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L-ueg
g-ueq
9-ued

gnH

g-ued
L-uegd
g-ueg
g-ueg

gnH

6-ued
L-ued
g-ueqg
9-ueq

GnH

g-ueq
L-ued
g-ueg
9-ueg

gnH

6-ueq
L-ued
g-ueg
9-ueg

gny
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qous|
qous|
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qous
qous
qous
qous
qouy
qouy|

qou
qous
qoust
qouy
qous{
qous|

qous
qou
qous
qous{
qousf
qous

IeqT3
IoqTI
I9q1I
IsqtI
I9qTT
I9q1Z

I3qT7
IeqTF
8913
I5qT3
IeqT3
IeqT3

IsqTI
I5qT3
I9qTF
I9qTI
IqT3
I9qTI

I9q13
ToqT3
I9q13
T8qT3
Toq13
I9qT3

g-ued
L-ued
S pY
¢ bY
9~ured
6-ued

g-ueg
L-ued
S pPY
Z pY
9-ued
6-ued

g-ueg
L-ueg
¢ PY
Z PY
9-ued
6-ued

g-uedq
L-u®ed
S PY
Z PY
9-~ued
6-ued
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<120>

Guangping
Soumitra

SEQUENCE LISTING

Vectors Containing Same,

<130>

<150>
<151>

<150>
<151>

<160> 39

<170>

<210> 1
<211>
<212>
<213>

<220>
<221>
<222>
<223>

CDS

<220>
<221>
<222>
<223>

CDS

<220>
<221>
<222>
<223>

CDs

<400> 1

catcatcaat
atttggggat
tgacgttttg
gacgtcaaac
ggaaatgagg
aatgaggaag

ggccgagtag

UPN-02677PCT

Us 60/331,951
2001-11-21

US 60/366,798
2002-03-22

36462
DNA
chimpanzee adenovirus serotype Pan5

aatatacctc
gcggggcggt
atgacgtggc
gaggtgtggt
tgtttctggg
tgaaaatctg

actttgaccg

PatentIn version 3.1

(13898)..(15490)
L2 Penton

(18315)..(21116)
L3 Hexon

(32035) ..(33372)
L5 Fiber

aaacttttgg
gattggctge
cgtgaggcegyg
ttgaacacgg
cggatgcaag
agtaattccg

attacgtggg

The Trustees of the University of Pennsylvania
James M.

and Methods of Use

tgecgegttaa
gggageggcg
agcecggtttg
aaatactcaa
tgaaaacggg
cgtttatgge

ggtttegatt

tatgcaaatg
accgttaggg
caagttctcg
tttteeccgeg
ccattttege
agggaggagt

accgtatttt

PCT/US02/33645

Simian Adenovirus Nucleic Acid and Amino Acid Sequences,

aggtatttga
gcggggcggyg
tgggaaaagt
ctctctgaca
gcgaaaactg
atttgcegag

tcacctaaat

60

120

180

240

300

360

420
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ttcegegtac
tttaaacctg
cctecegegee
gtaatgtttt
gtgacgaccc
atctggaggt
gcgatgcege
cctctecteca
aagagctcga
aggaggcgat
tggactgtce
ctggagataa
acagtaagtg
atttatgtat
cagagtgcat
gaccagttge
tacagggtgg
cacacatgtg
tccgtgttga
caggtgcaga
aagactttca
ggagattctg
aggatcaatt
gccatcagtce
gaactaccgc
atttcagcag
gccagcgcct

tcctgagtet

ggtgtcaaag
cgctectctag
gcgagtcaga
cctggcectact
teccggagece
ggatgtgcce
gctgetggcet
tacccecgaga
cctgegetge
tegagcetgea
tactctgcee
gaatgtgatg
tgattaactt
atgtttttta
ttcatcacce
agtgagagtc
ggatgaacct
tgtttactta
ctttaagtge
cctgtgtggt
ccagactaga
cttcggtggyg
tgaggatatt
tcactttaac
cgcggtagcece
ggattaccgt
gaatgcaatc

ccagtcaccce

teccggtgttt
tcaagaggcce
tctacacttt
dgggaacgaga
cctaccceat
gagaacgacc
gccgagecagg
cccggecagag
tatgaggaat
gcgaaccagg
ggacacggct
tgtgccecetgt
tagctgggga
tgtgtaggte
ccagaaattg
accgggegta
ttggacttgt
aggtgatgtc
gtggtttatg
cagttcagag
cagctgctag
cctctagcta
ttgagagagt
cagagtatte
ttttttgcct
ctggactgcet
tceggetact

caggaacacc

ttacgtaggt
actcttgagt
gaaagatgag
ttctggaact
ttgaagcgece
ccaacgagga
ctaatacgga
gtgagaaaaa
gcttgectece
gagtgaaaac
gtaagtcttg
gctatatgag
ggcagagggt
ccgtctetga
gcgaggaacc
gagcagctgt
gtacccggaa
agtatttata
actcaggggt
caggactcat
agaactcatc
agctagtcta
gtecctggtat
tgagagccct
ttatccttga
tagcagtagce
tgccagtaca

aacgccgceca

gtcagctgat
gccagcgagt
gcacctgaga
ggtggtggac
ttcgctgtac
ggcggtgaat
ctctggctea
gatcecccgag
gagcgatgat
agcgagcgag
tgaatttcat
agcttacaac
gactgggtgc
cgtagatgag
gcccgaagat
ggagagtttg
acgccccagg
gggtgtggag
ggggactgtg
ggagatctgg
ggagggagtc
tagggccaag
ttttgactct
tgacttttet
caaatggagt
tttgtggaga
gccggtagac

gcagccgecag

PCT/US02/33645

cgccagggta
agagttttet
gacctgceeg
gccatgatgg
gatttgtatg
gatttgttta
gacagcgatt
cttaaagggg
gaggaggacg
ggctttagee
cgcatgaata
cattgtgttt
tgactggttt
accceccacta
attattcata
gatgacttgce
cactaagtgc
tgcaataaaa
ggtatataag
acagtcttgg
tcttacctgt
caggattata
ctcaacttgg
actcctggea
caagaaaccce
acatggaggt
acgctgagga

caggagcagc

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100
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agcaagagga
aggaggagta
acgggagagg
tgtcagtctg
ggggatagat
ttggttggag
gaggccagac
ttcagggaat
catgatgaat
gttecaggggt
cggatgctce
gaggggatge
gtcagtgaag
caaagtcaaa
caaagtcaag
ctgecgecggt
gacatggcecc
ccgaggcatg
cgatgeccatg
aattctgaga
cgccaggett
gttgtcctge
gtgtttggga
tgcgcagcag
cggggegtcet
gccggeeccegt
ccgtggacge
ccctgggege

ccagcctgaa

ggaccgagaa
gctgacttgt
gggattaagc
atgagtcgceca
gaggtctcag
cccgaggatg
aagaagtaca
ggggccgagyg
atgtacccgg
gatgggtata
ttctttgget
agtttttcag
aaatgcctgt
cactgcgect
cataatatga
gggaacagcc
gagttcgage
ttcatgccct
tccagagtga
tatgatgaat
cagccecgtgt
aacgggacgyg
ctgggtggga
catgagcgga
cccctectgg
gcagcccgeg
agctgecgece
cggctactac

cgaggagaag

gagaacctga
ttcececgaget
gggagaggca
ggcgcccaga
tgatgcatga
attgggaggt
agattaccaa
tggagatcag
gggtggtggyg

atggggtggt

tcaataacat
ccaactggat
tecgagaggtyg
ctaccgagac
tectgtgggge
atatgctagce
acaacgtcat
accagtgcaa
gcctgacggg
ccaagaccag
gtgtggaggt
agttcggctce
gcctgecatga
agcgcctect
gcgggagtge
aactcttcaa
gcagctgctg
agctctctgg

ctgctgcectge

gagceggtcet
gcgecegggtyg
tgaggagact
atcggtgtgg
gaaatattcc
agccatcagg
actgattaat
tacccaggag
catggaggga
ctttatggce
gtgcattgag
gggggtegtyg

ccacctgggg

gggctgcttt
ctecggatgag
caccgtgecat
gacccgctge
catgcaattt
ggtgtttgac
gtgcegggece
gacggaggac
cagcggggaa
tgggcagaat
ttgagggagyg
gtcagaatgt
ccctgaccta
cttcecgecge
tggccaactce

tgatggccca

ggaccctceg
ctgactaggt
agccacagaa
tggcatgagg
ctagaacaag
aattatgcca
atcagaaatt
agggtggcct
gtcaccttta
aacaccaagc
gcctggggea
ggcagaacca
gtgatgagcg
gtactgatca
cgcggctacc
gtggcctcge
aatgtgcacc
gtgaaggtge
atgaatgtgg
tgcgaatgceg
ctgcgacceg
gaatctgact
gactaaaatc
ggtattcagce
gatgggatcc
cgcgaccctg
cagcgecegtyg
gagttccacc

gctcgaggece

PCT/US02/33645

gtggcggagyg
cttccagtgg
ctgaactgac
tgcagtcgea
tcaagacttg
agctggctct
cctgctacat
tcagatgctg
tgaacgcgag
tgacagtgca
gtgtttcagt
agagcatggt
agggcgaagc
agggcaatgce
agatgctgac
acccccgeaa
tggggtcceg
tgctggagcee
agctgtggaa
gaggcaagca
atcatttggt
agagtgagta
tgtgtttttce
ccttatctga
acggtggacyg
agctcctegt
cgcggaatgg
aataatccceg

ctgacccagce

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840
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gcctgggega
ccacggtgaa
aacacagagt
ctcgatcatt
tgaggtacat
gctcgggggt
cgatgtcctt
acctgttgag
tgagattggce
gcacggtgta
. agaatttgga
cgatgggccecce
tgtggtcctg
actgggggac
cccaggccett
tttcegggge
cgcagccggt
gacagctgcc
tgttctegeg
gcgaggcgaa
gttgcaagag
gcagacctcc
gtccagcgag
cgtcacggtyg
ccggetggtce
catgagttcg
agtgtgteccg

gacggactcg

gctgacccag
aaccaaataa
cttgaatctt
gagcacccgg
gggcatgagc
ggtgttgtaa
gaggaggaga
ctgggaggga
gatgttccecg
tceggtgeac
gacgccecttg
gtgggcggeg
ggtgagctcg
gaaggtgccce
gagctcggag
gggggagatg
ggggccgtag
gtcctegegg
cacgagttcc
gtttttecage
ttccagacgg
tcgtttegeg
gccagggtce
aaggggtgcg
gagaaccgct
tagttgagcg
cagacgggac

ggggcgtagg

caggtggctc
aaaatgaatc
tatttgattt
tggatctttt
ccgtcececggg
atcacccagt
ctgatggcca
tgcatgcggg
cccagatcce
ttggggaatt
tgaccgccca
gcttgggcaa
tcataggceca
tcgatcececgg
ggggggatca
agctgggeceg
atgaccccga
aggagggggg
gccaggaggc
ggcttgagcece
tceccagagcet
ggttggggcy
ggteccttcca
cgcegggetyg
cccggtecgge
ccteggeege
agaggaggga

cgtccgegec

agctgcagge
aataaataaa
ttcgcgegeg
ccaggacccg
ggtggaggta
catagcaggg
cgggcagcce
gggagatgag
gccgggggtt
tgtcatgcaa
ggttttccat
agacgtttcg
ttttaatgaa
gggcgtagtt
tgtccacctg
aaagcaggtt
tgaccggctyg
ccacctecgtt
gctecgecccce
cgtcggecat
cggtgatgtg
actgcgggag
ggggcgcagg
ggcgecttgeg
gccectgegeg
gtggceccttyg
cttgagggcyg

gcagctggcg

ggagacgcgg
cggagacggt
gtaggccctg
gtagaggtgg
gctccattge
gcgcagggcg
cttggtgtag
atgcatcttg
catgttgtgce
cttggaaggg
gcactcatcc
ggggteggac
tttggggcegg
gccctecgeag
cggggcgatg
ccggageage
caggtggtag
catcatctcg
aagcgagagyg
gggcattttg
ctctagggca
tagggcacca
gtccgegtea
agggtgecget
tcggeccaggt
gcgcggaget
tagagcttgg

cagacggtct

PCT/US02/33645
gcecgeggttg 3900
tgttgatttt 3960
gaccaccggt 4020
gcttggatgt 4080
agggcctecgt 4140
tggtgctgea 4200
gtgttgacga 4260
gcctggatct 4320
aggaccacca 4380
aaggcgtgaa 4440
atgatgatgg 4500
acatcgtagt 4560
agggtgcceg 4620
atctgcatct 4680
aaaaaaacgg 4740
tgggacttgce 4800
ttgagggaga 4860
cgcacatgca 4920
agctcttgc; 4980
gagagggtct 5040
tctegatcca 5100
ggcgatgggce 5160
gcgtggtete 5220
tcaggctcat 5280
agcaattgag 5340
tacctttgga 5400
gggcgaggaa 5460
cgcactccac 5520
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gagccaggtg
gcgtttctta
cgtgtccceccg
gtagaggaac
cacgtgggag
gcacatgtce
accgggggte
ttceggatceg
catgacctcg
gcecgttggag
gttgtcgagc
gcgecatggte
gtactcgcge
tctgaccege
gcgcaggggc
cgggtccage
ctcggggtcg
cacggccagce
cgcggaggcyg
gtaggtgggg
cgagggcgceg
gatctggcgg
gtgggegtgg
ggcgacgagc
gatgtegtac
geggtecttce
catgtagaac
agcttgecgceg

cttgaggaac

aggtctggcc
cctectggtet
tagaccgact
cccgeccact
gggtagcggt
ccctegteca
cecggecgggy
ctgtccagga
gcactcaggt
acgcctttea
ttggtggcga
tggttetttt
gccacgcecact
cagccgeggt
tcgttggtce
atgagctcgt
aagtagctga
gcgegetegt
tacatgccge
tagcagcgcece
aggagcccgyg
aagatggcgt
ggcagtccga
tcggecggtga
ttgagctgge
cagtactctt
tggttgacgyg
gcecttgcegea

tggtgcttga

ggteggggte

ccatgagcte
ttatgggeccyg
ccgagacgaa
cgttgtccecac
catccaggaa
gggtataaaa
gcgccagcetyg
tgtcagtttce
tgagccceccte
aggagccgta
ccttgtegge
tccatteggg
tgtgcagggt
agcagaggcg
cgggggggtce
tgcaggtgce
aggggctgag
agatgtcgta
ccecegeggat
tgccgaggtt
gggagttgga
ccgagtcect
cgaggacgtc
ccttetgett
cgagggggaa
ccttgtagge
gggaggtgtg

agtcgaggte

aaaaacgagg
gtgtcccege
gtcctecgage
ggccegggte
cagcgggtce
ggtgattgge
gggggcgggce
ttggggtagg
tagaaacgag
gtccatctgg
gagggcgttg
gcgctecttyg
gaagacggtg
gatgaggtcc
cccgceccettg
ggcgtccacyg
cagatcgtce
gggcgtgece
gacgtagagg
getggegege
ggagcgctge
ggagatggtg
gatgaagtgg
cagggcgcag
ccacagctcg
cccgtectga
gcagcagcce
ggtgagggcyg

gtcgecagceg

tttccteegt
tgggtgacaa
ggggtgecge
caggccagca
accttctcca
ttgtaagtgt
ccetgetegt
tattcecctct
gaggatttga
tcagaaaaga
gagagcagct
gcggegatgt
gtgagcttgt
acgctggtgg
cgcgagcaga
gtgaagatgce
agcgecgcett
cagggcatgg
ggctcctcga
acgtagtegt
ggcttttegg
ggcctctgga
gcgtaggagt
tagtcgaggg
cggttgagaa
tcggcacggt
ttctececacgg
aaggtgtcge

ccctgetece
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gctttttgat 5580
agaggctgtc 5640
ggtcctegtce 5700
cgaaggaggce 5760
gggtatgcaa 5820
aggccacgtg 5880
cctcactgtc 5940
cgaaggcggg 6000
tattgacggt 6060
cgatcttttt 6120
tggcgatgga 6180
tgagctgcac 6240
cgggcacgat 6300
ccacctcgece 6360
aggggggcag 6420
cgggcaggag 6480
gccagtegeg 6540
ggtgcgtgag 6600
ggacgccgat 6660
acagctcgtg 6720
cgcggtagac 6780
agatgttgaa 6840
cctgcagcett 6900
tctettggat 6960
ggaactcttc 7020
aagagcccac 7080
ggagggcgta 7140
gcaccatgac 7200
agagctggaa 7260
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gtccgtgege
cttgccegeg
gttgttgatg
gatgtagagt
gtaggtgagc
ggggttggeg
ccggtactga
gcgggggteyg
gacgagcgge
gaaggaccce
aggatgcgag
gatgtgatgg
gcgteecgeag
tcetttgacg
tacgtcctgg
gcgegggagyg
caggccggag
cgcgeggtty
ctccacggceg
caccaccgtg
cggcgaggac
ggcacgtcgg
gcgacgacgce
gtgagtttga
tgccgecagga
tgctcgatct
tegttggaga

cggctgtaga

ttcttgtagg
cggggcatga
acctgggegg
tccacgaate
teggeggggt
ccgaggaagyg
cggaactget
ccgtgeccage
gggtccecegg
atccaggtgt
ccgatgggga
aagtagaaat
tgctcgeaac
aggaatttca
ccatcggegt
caggtccaga
ctgtecaggg
acttgcagga
ccgttggtgg
ccecegtttet
gcgegecggg
cgccgegege
gacggttgac
acctgaaaga
tctettgeac
cctectectg
tgcggcccat

ccacggcectce

cggggttggg
agttgcgagt
cgaggacgat
gcgggcggcee
cgctgaggcece
aagtccagag
ggcccacggce
ggtcccactt
agagtttcat
aggtttccac
agaactggat
gccgacggeg
gctgcacggg
gtgggcagtyg
ggccatcgte
cctecggceteg
tcctgagacg
gcttttecag
cgacgtccac
tcttgggtge
cggcaggggc

gggcaggtte

gtcctggatc
gagttcgaca
gtcgecececgag
aaggtctccg
gagctgcgag

gtcggggteg

caaagcgaaa
gatgcggaaa
ctecgtcgaag
cttgacgtgg
gtgctgcteg
atccacggcce
catttttteg
gagctggagg
gaccagcatg
gtcgtaggtg
ctcctgccac
cgccgagecac
atgcacgtgc
gagcgctggce
tgcctegatg
gacgggtegg
ctgcggagtc
ggcgegeggyg
ggcttgeagg
tggeggegge
ggctegggge
tggtactgcg
tgacgecctct
gaatcaatct
ttgtcctggt
cgaccggcgce
aaggcgttca

cgcgegegea

gtaacatcgt
ggctggggcea
ccegttgatgt
ggcagcttct
agggcccagt
agggeggtet
ggggtgacgc
gcgaggtegt
aaggggacga
aggaagagcc
cagttggagg
tcgtgcettgt
tgcacgaget
ggctgecatct
gtggtcatgce
agagcgagga
aggtcagtgg
aggtccagat
gtccegtgee
ggecteccatge
ccggaggcag
cccggagaag
gggtgaaggce
cggtatcgtt
aggcgatcte
gctcgacggt
tgceggecte

tgaccacctg
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tgaagaggat
cctecggecceg
tgtgcccgac
tgagctegte
cggcgaggty
gcaagcggtc
agtagaaggt
gggcgagcete
gctgecttgece
ttteggtgeg
aatggctgtt
gtttatacaa
gtacctgggt
ggtgctgtac

tgacgaggcc

cgagggcegeg

gcagcggcgg
ggtacttgat
cctggggege
ttagaagcgg
gggcggcagyg
actggcgtga
cacgggaccc
gacggecggee
ggtcatgaac
ggccgcgagg
gttccagacg

ggcgaggttyg

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940
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agctcgacgt
gtggtggcga
ctgacgtcgce
aaaaactggg
gcgatggtgyg
tcctectett
g9999a9gggyg
gtetcceege
agcgtgaaga
gagagggcgce
agcgtctcga
tcgcaaggta
gcgatgectge
agcaccaggt
tggtcctgac
tcctectege
agcgccaggt
gtctggaagt
cagttggcca
ttgaggegcg
tggtatccga
ggggcgccgyg
atccaggtga
atgttgcgca
cagtcgtgga
ggcctggagyg
gaatcaggct
taacgaaacc

gaaactagta

ggcgcegtgaa
tgtgctecggt
ccagggcttc
agttgcgege
cgcgcacctc
ccatcteccte
ccctgegteg
gccggcgacyg
cgcecgecgeg
tgacgatgca
gatccacggg
ggctgagece
tggtgatgaa
ccttgggceccece
acctggecgag
ccgecgeggcece
cggcgacgac
cgtcgaagtce
tgacggacca
agtaggcgcg
cgaggaagtg
gcgegaggte
tgceggegge
gcggcaggaa
tgctctagac
ctaagcgaac
ggagccgcag
tccaggatac

agcgcggaaa

gaccgcgtag
gacgaagaag
caagcgctce
cgagacggtc
gcgetecgaag
cactaacatc
ccggeggege
catggtctcg
catctccagg
tcttatcaat
atccgaaaac
ggtttettgt
gttgaagtag
ggcttgetgy
gtccttgtag
gtgcatgcge
gcgetcggeg
gacgaagcgyg
gttgacggtc
cgtgtcgaag
cggcggcgge
ctcgagcatg
ggtggtggag
gtagttcatg
atacgggcaa
gggttggget
ctaacgtggt
ggaggcgggt

gcggccgtec

ttgcagaggce
tacatgatcc
atggcctegt
aactcctcct
gcceccggggy
tcttctactt
acgggcagac
gtgacggege
tggccgeegg
tggccegtag
cgctgaacga
tbttcgggta
gcggtccetga
atgcgcagac
tagtcctgca
gtgagcccga
aggatggcct
tggtaggctc
tggtggcegg
atgtagtcgt
tggcggtaga
aggcggtggt
gcgcegeggga
gtggcegegg
aaacgaaagc
gcgegtgtac
actggcactc
cgttttggce

gcgatggcecte

gctggtagag
agcggcggag
agaagtccac
ccagaagacg
gctcctcette
cctecctcagg
ggtcgatgaa
gcecegtecte
gggggtctce
ggactccgeg
aggcttcgag
tttggtcggd
gacggcggat
ggtcggccat
tgagccgcectc
acccgcegetyg
gctggatctg
cggtgttgat
ggcgcacgag
tgcaggtgeg
gcggecateg
agccgtagat
actcgcggac
tctggcecegt
ggtcagcgge
cceggttega
ccgtetecgac
attttcgtca

gctgececgtag

PCT/US02/33645
gtagttgagce 8000
cggcatctcg 9060
ggcgaagttyg 9120
gatgagctcg 9180
ttccatctec 9240
aggcggcggce 9300
gcgctcgatg 9360
gcggggcecge 9420
gttgggcagg 9480
caaggacctg 9540
ccagtcgcag 9600
aggcgggegg 2660
ggtggcgagg 9720
gcececcaggeg 9780
cacgggcacc 9840
cggctggacg 9900
ggtgagggtg 9960
ggtgtaggag 10020
ctcgtggtac 10080
cacgaggtac 10140
ctcggtggeg 10200
gtacctggac 10260
gcggttccag 10320
gaggcgcgeg 10380
tcgactcegt 10440
gtccectgecte 10500
ccaagcctge 10560
ggccggaaat 10620
tctggagaaa 10680
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gaatcgccag
ggattccgeg
gacttctcca
tactgeggeca
agccggceget
tgagcggagce
tgggggegte
cctacgtgcece
gcgecteeccg
tgagggacga
tggccgegge
aaaaatcctt
tgatgcacct
cggcgcagcet
tgctgaatat
gcatcgtggt
cggtgctgag
tagacaagga
tgagcgacga
gccggcegega
ccgggaccga
gccgggectt
aggagggcga
gccaccgccg
taacteccteg
tccegaagcec
ggtgcccteg

ggagaacaag

ggttgcgttg
gctaacgtgg
gttacggagc
gatgcgccce
tctgcecceeg

cggcgttcag

.gtcgccggag

caagcagaac
cttccacgcg
ggatttcgag
caacctggtc
caacaaccac
gtgggacctyg
gtttctggtg
caccgagcce
gcaggagcgc
cctgggcaag
ggtgaagatc
tctgggggtyg
gctgagcgac
gggggagagc
ggaagctgcc
gtacctggaa
cctcctgatce
gacgattgga
tttagacagce
cgctcgaacc

gccatccgeg

cggtgtgccce
gcgtggctge
gagcccctct
caccctccac
cceccagcagce
tatgacctgg
cggcacccge
ctgttcagag
gggcgggage
gecggacgage
acggegtacg
gtgcgecacgce
ctggaggcca
gtgcagcaca
gagggccget
gggctgcege
tactacgcta
gacgggtttt
taccgcaacg
caggagctga
tactttgaca
ggcggttccc
gactgatggce
ccgcgatgeg
cccaggccat
agcctcaggce

ccacgcacga

gcgacgaggc

cggttcgagce
ccegtegttt
ttttettgtg
cacaaccgcc
agcagccagc
ccttggaaga
gcgtgcagat
acaggagcgg
tgeggegegyg
tgacggggat
agcagaccgt
tgatcgecgeg
tcgtgcagaa
gtcgggacaa
ggctcctgga
tgtcecgagaa
ggaagatcta
acatgcgcat
acaggatgca
tgcacagect
tgggcgcgga
cctacgtgga
gcgaccgtat
ggcggcgety
gcaacgcatc
caaccgactc
gaaggtgcetg

cgggctggtg

ctcagcgcte
ccaagacccce
tttttgccag
cctacecgcecag
cactaccgceg
gggcgagggyg
gaaaagggac
cgaggagccce
cctggaccga
cagccccgceg
gaaggaggag
cgaggaggty
ccccacgage
cgagacgttc
cctggtgaac
gctggeggec
caagaccccqg
gaccctgaaa
cegegeggtyg
gcagcgggec
cctgcgetgg
ggaggtggac
ttttgctaga
cagagccagc
atggcgctga
tcggecatcece
gccatcegtga

tacaacgcgc

PCT/US02/33645
ggcgceccggee 10740
ttagccagcc 10800
atgcatcceg 10860
cagcagcaac 10920
gcggccgecg 10980
ctggcgegge 11040
gctcgegagg 11100
gaggagatge 11160
aagcgggtge 11220
cgcgecgcacg 11280
agcaacttcc 11340
accctgggee 11400
aagccgctga 11460
agggaggcge 11520
attctgcaga 11580
atcaacttct 11640
tacgtgeccca 11700
gtgctgacce 11760
agcgccagee 11820
ctgaccgggg 11880
cagcctagecc 11940
gatgaggagg 12000
tgcagcaaca 12060
cgtccggeat 12120
cgacccgcaa 12180
tggaggccgt 12240
acgcegectggt 12300
tgctggagcg 12360
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cgtggeccege
gcgcgaggcg
ggcgctgaac
caccaacttc
ccagtegggyg
gagccaggct
cgegacggtyg
cttecacggac
ccgegaggcece
gagccgcgceg
gaccaaccdg
cctgcgctac
cgccgegete
gttcatcaat
taccaacgce
cgacatgcce
gecegegecce
ggcgetgtce
gagecctgecee
gcgecctgetg
gaacttcccce
cgcgcacgag
ccagcggcac
cagcgtgttyg
tatcgggege

cgaccagcgt

tacaacagca
gtgtcgcagce
gccttectga
atcagcgcgce
ccggactact
ttcaagaact
tcgagcctge
agcggcagceg
atcgggcagyg
ctgggccagyg
tcgcagaaga
gtgcagcaga
gacatgaccg
aagctgatgg
atcttgaacc
gaccccaacg
accaccacca
ggtcgcgegy
ttttcgectga
ggcgaggagg
aataacggga
cacagggacg
gacaggcagc
gacttgggtg
ctgatgtaag

gcgttcecttet

ccaacgtgceca
gcgagcggtt
gcacgcagcce
tgcggctgat
tctteccagac
tgcagggact
tgacgccgaa
tgagccgega
cgcacgtgga
aggacccggg
tceccgecccea
gegtgggget
cgcgcaacat
actacttgceca
cgcactggct
acgggttect
ccgtgtggaa
gtgctgeege
acagcgtgcg
agtacctgaa
tagagagcct
agccccgagce
ggggtctggt
ggagtggtygg
aatctgaaaa

ctgttgtttg

gacgaacctg
ccaccgcgag
cgccaacgtg
ggtggccgag
cagtcgccag
gtggggcgty
ctcgegectyg
ctcgtacctg
cgagcagacc
caacctggag
gtacgcgctg
gttcctgatyg
ggagcccagce
tegggeggec
ccecgecgecce
gtgggacgac
gaaagagggce
ggcggtgecee
cagcagcgag
cgactccttg
ggtggacaag
tagcagcagc
gtgggacgat
tggtaacccg

aataaaagac

gaccgcatgg
tcgaacctgg
cccecggggece
gtgccccaga
ggcttgcaga
caggccccgg
ctgctgcectge
ggctacctge
taccaggaga
gccaccctga
agcaccgagg
caggaggggg
atgtacgcce
gccatgaact
gggttctaca
gtggacagca
ggggaccggc
gaggccgceca
ctgggtecgge
cttecggececg
atgagccgcet
accggcgcca
gaggattccg
ttegetcace

ggtactcacc

tagtagt atg atg agg cgc gtg tac
Met Met Arg Arg Val Tyr

1

PCT/US02/33645
tgaccgacgt 12420
gctccatggt 12480
aggaggacta 12540
gcgaggtgta 12600
ccgtgaacct 12660
tcggggaccg 12720
tggtggegee 12780
ttaacctgta 12840
tcacccacgt 12900
acttcctget 12960
aggagcgcat 13020
ccacgcccag 13080
gcaaccgecce 13140
cggactactt 13200
cgggcgagta 13260
gcgtgttcte 13320
ggccgtcecete 13380
gccccttecece 13440
tgacgcggee 13500
agcgcgagaa 13560
ggaagacgta 13620
cccgtagacg 13680
ccgacgacag 13740
tgegecececeg 13800
aaggccatgg 13860

13915
5
13963

ccg gag ggt cct cct cce teg tac gag age gtg atg cag cag gcg gtg
Pro Glu Gly Pro Pro Pro Ser Tyr Glu Ser Val Met Gln Gln Ala Val

10

15

20
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gcg gcg gcg atg cag ccc ceg ctg gag geg cct tac gtg ccec ceg cgg 14011
Ala Ala Ala Met Gln Pro Pro Leu Glu Ala Pro Tyr Val Pro Pro Arg
25 30 35

tac ctg gcg cct acg gag ggg cgg aac agc att cgt tac tcg gag ctg 14059
Tyr Leu Ala Pro Thr Glu Gly Arg Asn Ser Ile Arg Tyr Ser Glu Leu
40 45 50

gca ccc ttg tac gat acc acc cgg ttg tac ctg gtg gac aac aag teg 14107
Ala Pro Leu Tyr Asp Thr Thr Arg Leu Tyr Leu Val Asp Asn Lys Ser

55 60 65 70
gcg gac ate gce teg ctg aac tac cag aac gac cac agc aac ttc ctg 14155
Ala Asp Ile Ala Ser Leu Asn Tyr Gln Asn Asp His Ser Asn Phe Leu
75 80 85
acc acc gtg gtg cag aac aac gat ttc acc cce acg gag gcc age ace 14203
Thr Thr Val Val Gln Asn Asn Asp Phe Thr Pro Thr Glu Ala Ser Thr
90 95 100

cag acc atc aac ttt gac gag cgc teg cgg tgg gge gge cag ctg aaa 14251
Gln Thr Ile Asn Phe Asp Glu Arg Ser Arg Trp Gly Gly Gln Leu Lys
105 110 115

acc atc atg cac acc aac atg ccc aac gtg aac gag tte atg tac agce 14299
Thr Ile Met His Thr Asn Met Pro Asn Val Asn Glu Phe Met Tyr Ser
120 125 130

aac aag ttc aag gcg cgg gtg atg gtec teg cge aag acc ccc aac ggg 14347
Asn Lys Phe Lys Ala Arg Val Met Val Ser Arg Lys Thr Pro Asn Gly
135 140 145 150

gtc aca gta aca gat ggt agt cag gac gag ctg acc tac gag tgg gtg 14385
Val Thr Val Thr Asp Gly Ser Gln Asp Glu Leu Thr Tyr Glu Trp Val
155 160 165

gag ttt gag ctg ccc gag ggc aac ttc teg gtg acc atg acc atec gat 14443
Glu Phe Glu Leu Pro Glu Gly Asn Phe Ser Val Thr Met Thr Ile Asp
170 175 180

ctg atg aac aac gcc atc atc gac aac tac ttg gcg gtg ggg cgg cag 14491
Leu Met Asn Asn Ala Ile Ile Asp Asn Tyr Leu Ala Val Gly Arg Gln
185 190 195

aac ggg gtg ctg gag agc gac atc ggc gtg aag ttc gac acg cgc aac 14539
Asn Gly Val Leu Glu Ser Asp Ile Gly Val Lys Phe Asp Thr Arg Asn
200 205 210

ttc cgg ctg ggc tgg gac ccc gtg acc gag ctg gtg atg ccg ggc gtg 14587
Phe Arg Leu Gly Trp Asp Pro Val Thr Glu Leu Val Met Pro Gly Val
215 220 225 230

tac acc aac gag gcc ttc cac ccc gac atec gte ctg ctg cce gge tge 14635
Tyr Thr Asn Glu Ala Phe His Pro Asp Ile Val Leu Leu Pro Gly Cys
235 240 245

10
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ggc gtg gac ttec acc gag agc cge ctec agc aac ctg ctg ggc atc cge 14683
Gly Val Asp Phe Thr Glu Ser Arg Leu Ser Asn Leu Leu Gly Ile Arg
250 255 260

aag cgg cag ccc ttc cag gag ggc ttc cag atc ctg tac gag gac ctg 14731
Lys Arg Gln Pro Phe Gln Glu Gly Phe Gln Ile Leu Tyr Glu Asp Leu
265 270 275

gag ggg ggc aac atc ccc gecg ctg ctg gac gtg gac gcc tac gag aaa 14779
Glu Gly Gly Asn Ile Pro Ala Leu Leu Asp Val Asp Ala Tyr Glu Lys
280 285 290

agc aag gag gat agc gcc gcc geg gecg acc gca gcc gtg gece acc gcc 14827
Ser Lys Glu Asp Ser Ala Ala Ala Ala Thr Ala Ala Val Ala Thr Ala
295 300 305 310

tet ace gag gtg cgg ggcec gat aat ttt gct age gcc geg aca ctg gca 14875
Ser Thr Glu Val Arg Gly Asp Asn Phe Ala Ser Ala Ala Thr Leu Ala
315 320 325

gcg gecc gag gcg gct gaa acc gaa agt aag ata gtg atc cag ccg gtg 14923
Ala Ala Glu Ala Ala Glu Thr Glu Ser Lys Ile Val Ile Gln Pro Val
330 335 340

gag aag gac agc aag gag agg agc tac aac gtg ctc gcg gac aag aaa 14971
Glu Lys Asp Ser Lys Glu Arg Ser Tyr Asn Val Leu Ala Asp Lys Lys
345 350 355

aac acc gcc tac cgc agc tgg tac ctg gcc tac aac tac ggc gac ccc 15019
Asn Thr Ala Tyr Arg Ser Trp Tyr Leu Ala Tyr Asn Tyr Gly Asp Pro
360 365 370

gag aag ggc gtg cgc tec tgg acg ctg ctc acc acc tecg gac gtc acc 15067
Glu Lys Gly Val Arg Ser Trp Thr Leu Leu Thr Thr Ser Asp Val Thr
375 380 385 390

tgc ggc gtg gag caa gtc tac tgg tcg ctg ccc gac atg atg caa gac 15115
Cys Gly Val Glu Gln Val Tyr Trp Ser Leu Pro Asp Met Met Gln Asp
395 400 405

ccg gtc acc ttc cge tce acg cgt caa gtt agc aac tac ccg gtg gtg 15163
Pro Val Thr Phe Arg Ser Thr Arg Gln Val Ser Asn Tyr Pro Val Val
410 415 420 "

ggc gcc gag cte ctg ccc gtc tac tcc aag age tte tte aac gag cag 15211
Gly Ala Glu Leu Leu Pro Val Tyr Ser Lys Ser Phe Phe Asn Glu Gln
425 430 435

gcc gtc tac tcg cag cag ctg cge gce tte acc teg cte acg cac gtc 15259
Ala Val Tyr Ser Gln Gln Leu Arg Ala Phe Thr Ser Leu Thr His Val
440 445 450

ttc aac cgc tte cece gag aac cag ate ctc gtt cgc ccg ccec geg ccce 15307

Phe Asn Arg Phe Pro Glu Asn Gln Ile Leu Val Arg Pro Pro Ala Pro
455 460 465 470

11
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att
Ile

acc
Thr

acc
Thr

acc
Thr

ctg
Leu

ccg
Pro

act
Thr

gac
Asp

gce
Ala
505

gta
Val

gtc
Val
520

gcg
Ala

ttctcatcte
gaggcgcteg
cctggggcge
aggtggtgge
ccgtcatcga
ggcgcatcge
gcagggccag
gcagcagcag
ccagcatgte
tgcgcgtgece
atgtgtccca
catcgegect
gaagcgggte
gcgcgagtte
gcgacccggce
ctcctacgac
cgagtttgct
cccgctggac
gectggtgeg
catgcagctg

ggaccccgag

124

acc
Thr

gte
Val
475

ctg
Leu
490

cgc
Arg

aga
Arg

cgce
Arg

ccg
Pro

cgc
Arg
gcccagtaat
ccaacgctce
cctcaagggce
cgacgcgcgce
cagcgtggtg
ccggcggeac
gcgcacggga
cgccggeagg
ccgceccgegyg
cgtgcgcacc
gcggcgagga
gagatctacg
aaaaaggaca
gcceccecgge
accacggtgg
gaggtgtacg
tacggcaagc
cacggcaacc
gcgecgegec
atggtgcecca

gtgcagcceg

agt
Ser

agc
Ser

cgce
Arg

gtc
Val

aac
Asn

gaa
Glu

atc
Ile

agt
Ser

acc
Thr

tgc
Cys
510

ctce
Leu
525

tcg

Ser

aacaccggtt
acgcaacacc
cgcgtgeget
aactacacgc
gccgacgcge
cggagcacce
cgcagggcca
acccgcagac
cgcggcaacg
cgccccccte
ggatgtccaa
gcceggegge
aaaaggagga
ggcgcgtgea
tcttecacgce
gggacgagga
gcagccgcce
ccacgccgag
ggggcttcaa
agcgccagaa

aggtcaaggt

Val

Arg

cct
Pro
480

gtt gct

Ala

gte
Val

cgg gga
Gly

495

tac
Tyr

cce
Pro

gtc
Val

acc
Thr

agc
Ser

cgc
Arg

ggggcctgeg
ccgtgegegt
cgcgcaccac
ccgecgecga
gccggtacge
ccgccatgeg
tgctcagggce
gcgecggcecac
tgtactgggt
gcacttgaag
gcgcaaatte
ggtgaaggag
ggaagatgtg
gtggcgcggyg
cggcgagcgt
catcctcgag
cgcgececcttg
cctgaagcecyg
gcgcgagggce
gctggaggac

gcggeccatce

12

cte
Leu

aca
Thr

gat
Asp

gtg
Val
500

cgc
Arg

cag
Gln

tac
Tyr

aag
Lys
515

gcc
Ala

ttc
Phe
530

taa aaa
cgcgeceage
gcgegggeac
cgtcgacgac
gcccegtetcee
ccgcgccaag
cgcggegega
ggccagacgc
ggcggcggeg
gcgcgacgece
atgctgactt
aaggaagaga
gaaagaaagc
gacggactgg
cggaaagtga
tccggetceceg
caggcggcecy
aaagaggagg
gtgaccctge
ggcgaggatc
gtgctggagce

aagcaggtgg

PCT/US02/33645

cac ggg 15355
His Gly

485

acc gtc 15403
Thr Val

ctg ggc 15451
Leu Gly
atgtcca 15500
aagatgtacg 15560
ttecgegete 15620
gtgatcgacc 15680
accgtggacg 15740
agccggegge 15800
gccttgetge 15860
gcggcectceg 15920
gcggccateg 15980
gccaccggtg 16040
cgcgatgttg 16100
tgctccaggt 16160
cccgcaaact 16220
tggagtttgt 16280
aaccggtget 16340
cctccaagecg 16400
aacgtctggg 16460
cggtgtccat 16520
agcaggtget 16580
tgtacccgac 16640
acatgaaggt 16700
ccecgggect 16760
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gggcgtgceag
cgtgaagcce
ttccaccacc
gctgcatcect
caccagcagc
cagcaccgcg
tctgaccctyg
ttgcagatat
agccgecgecyg
gcgeccatcag
cggcgatcegg
gagacacagc
gtgtttttag
gtttatgggc
gagcagtctc
ggcgtggaac
gcagaaggtyg
ggccgtgeayg
gatgccccag
tcececgacgeg
ggtgaaactg
acccagcagc
ctccacagtg
cccccaggceg
gaagcgccgce

atgtatgtcce

accgtggaca
agcaccagca
cgccgaagac
tccatcatce
cgcecgcecgea
acttcecgeceg
ccgegcgcge
ggccctcaca
tagaaggctg
caagcggttg
ggcgatccce
ttggaaaatt
atggaagaca
acctggagcg
tggageggge
agcagcacag
gtcgatggcce
aaacagatca
gtggaggagyg
gaggagacgc
ggtctgccca
agcagcagcce
gctaagcccecce
aactggcaga
cgctgctatt

gcecgaccaga

tcaagatccc
ccatggaggt
gcaagtacgg
ccacgecggg
agaccaccac
cegecctggt
gctaccaccc
tgcegectcee
acggggaacyg

gggggaggct
ggcatagctt
tgtaataaaa
tcaattttte
acatcggcaa
ttaagaattt
ggcaggceget
tggccteggg
acagccgcect
agctgcctece
tgctgacgceca
ccacgecggce
agcccgcgac
tgccgecggt
gcactctgaa

aaaagacact

aggaggagga

cacggagccce
gcagacggat
cgcggccagce
ctaccgcggce
ccgcecgccge
gcggagagtg
gagcatcgcc
gcgtcccceat
ggctgecgteg
tcctgeecege
ccgtggeggt
aatggactga
gtccctggea
cagccaactg
cgggtccacg
gagggaaaag
catcaacggg
ggacgeggte
cctggacaag
cacggacgag
cgtggcgect
cctggacttg
ggccgtegeg
cagcatcgtg
gtagcgctta

agaggcgcgt

13

atggaaacgc
ccetggatge
ctgctgatgce
acgcgcttct
cgtcgtegea
taccgcagceg
atttaactac
tacgggctac
ccatcaccac
gctgatgccce
gcaggcctct
cgctcctggt
ccgcgacacg
aacgggggcyg
ctcaaaacct
ctgaaagagc
gtggtggacc
ccgcccgcegg
cgcggegaca
ccgeececegt
ctggccaccg
cctccgectg
tcgcgecgcecce
ggtctgggag
acttgcttgt

cgccgagttg

PCT/US02/33645
agaccgagcc 16820
cggcaccgge 16880
ccaactacgec 16940
accgeggeta 17000
ccecgecgecag 17060
ggcgcgagece 17120
cgcctectac 17180
cgaggaagaa 17240
cggcggegge 17300
atcatcgeccg 17360
cagcgccact 17420
cctgtgatgt 17480
gcacgcggec 17540
ccttcaattg 17600
atggcaacaa 17660
agaacttcca 17720
tggccaacca 17780
ggtccgtgga 17840
agcgaccgeg 17900
acgaggaggc 17960
gggtgctgaa 18020
cttccegece 18080
ccecgaggeeg 18140
tgcagagtgt 18200
ctgtgtgtat 18260
caag atg 18317

Met
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gcc acc cca tcecg atg ctg ccc cag tgg geg tac atg cac atc gecec gga 18365
Ala Thr Pro Ser Met Leu Pro Gln Trp Ala Tyr Met His Ile Ala Gly
535 540 545

cag gac gct tcg gag tac ctg agt ccg ggt ctg gtg cag tte gece cge 18413
Gln Asp Ala Ser Glu Tyr Leu Ser Pro Gly Leu Val Gln Phe Ala Arg
550 555 560

gcc aca gac acc tac ttc agt ctg ggg aac aag ttt agg aac ccc acg 18461
Ala Thr Asp Thr Tyr Phe Ser Leu Gly Asn Lys Phe Arg Asn Pro Thr
565 570 575

gtg gcg ccc acg cac gat gtg acc acc gac cgc agc cag c¢gg ctg acg 18509
Val Ala Pro Thr His Asp Val Thr Thr Asp Arg Ser Gln Arg Leu Thr
580 585 590 595

ctg cgce ttc gtg ccec gtg gac cge gag gac aac acc tac tcg tac aaa 18557
Leu Arg Phe Val Pro Val Asp Arg Glu Asp Asn Thr Tyr Ser Tyr Lys
600 605 610

gtg cgc tac acg ctg gcc gtg gge gac aac cge gtg ctg gac atg gcc 18605
Val Arg Tyr Thr Leu Ala Val Gly Asp Asn Arg Val Leu Asp Met Ala
615 620 625

agc acc tac ttt gac atc cgc ggc gtg ctg gat cgg ggc cct age tte 18653
Ser Thr Tyr Phe Asp Ile Arg Gly Val Leu Asp Arg Gly Pro Ser Phe
630 635 640

aaa ccc tac tcc ggc acc gect tac aac agc ctg gct ccc aag gga gcg 18701
Lys Pro Tyr Ser Gly Thr Ala Tyr Asn Ser Leu Ala Pro Lys Gly Ala
645 650 655

ccc aac act tgc cag tgg aca tat aaa gct gat ggt gat act ggt aca 18749
Pro Asn Thr Cys Gln Trp Thr Tyr Lys Ala Asp Gly Asp Thr Gly Thr
660 665 670 675

gaa aaa acc tat aca tat gga aat gcg cct gtg caa ggc att agt att 18797
Glu Lys Thr Tyr Thr Tyr Gly Asn Ala Pro Val Gln Gly Ile Ser Ile
680 685 690

aca aaa gat ggt att caa ctt gga act gac act gat gat cag ccc att 18845
Thr Lys Asp Gly Ile Gln Leu Gly Thr Asp Thr Asp Asp Gln Pro Ile
695 700 705

tat gca gat aaa act tat caa cca gag cct caa gtg ggt gat gct gaa 18893
Tyr Ala Asp Lys Thr Tyr Gln Pro Glu Pro Gln Val Gly Asp Ala Glu

710 715 720
tgg cat gac atc act ggt act gat gaa aaa tat gga ggc aga gct ctc 18941
Trp His Asp Ile Thr Gly Thr Asp Glu Lys Tyr Gly Gly Arg Ala Leu
725 730 735
aag cct gac acc aaa atg aag ccc tgc tat ggt tct ttt gecec aag cct 18989
Lys Pro Asp Thr Lys Met Lys Pro Cys Tyr Gly Ser Phe Ala Lys Pro
740 745 750 755
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acc aat aaa gaa gga ggt cag gca aat gtg aaa acc gaa aca ggc ggt 19037
Thr Asn Lys Glu Gly Gly Gln Ala Asn Val Lys Thr Glu Thr Gly Gly
760 765 770

acc aaa gaa tat gac att gac atg geca ttc ttc gat aat cga agt gca 19085
Thr Lys Glu Tyr Asp Ile Asp Met Ala Phe Phe Asp Asn Arg Ser Ala
775 780 785

gct geg get gge ctg gee cca gaa att gtt ttg tat act gag aat gtg 19133
Ala Ala Ala Gly Leu Ala Pro Glu Ile Val Leu Tyr Thr Glu Asn Val
790 795 800

gat ctg gaa act cca gat act cat att gta tac aag gcg ggc aca gat 19181
Asp Leu Glu Thr Pro Asp Thr His Ile Val Tyr Lys Ala Gly Thr Asp
805 810 815

gac agc agc tct tet atc aat ttg ggt cag cag tcc atg ccc aac aga 19229
Asp Ser Ser Ser Ser Ile Asn Leu Gly Gln Gln Ser Met Pro Asn Arg
820 825 830 835

ccc aac tac att ggc ttt aga gac aac ttt atc ggg ctc atg tac tac 19277
Pro Asn Tyr Ile Gly Phe Arg Asp Asn Phe Ile Gly Leu Met Tyr Tyr
840 845 850

aac agc act ggc aac atg ggc gtg ctg gct ggt cag gee tcc cag ctg 19325
Asn Ser Thr Gly Asn Met Gly Val Leu Ala Gly Gln Ala Ser Gln Leu
855 860 865

aat gct gtg gtg gac ttg cag gac aga aac act gaa ctg tcc tac cag 19373
Asn Ala Val Val Asp Leu Gln Asp Arg Asn Thr Glu Leu Ser Tyr Gln
870 875 880

ctc ttg ctt gac tect ctg gge gac aga acc agg tat ttc agt atg tgg 19421
Leu Leu Leu Asp Ser Leu Gly Asp Arg Thr Arg Tyr Phe Ser Met Trp
885 830 895

aat cag gcg gtg gac agc tat gac ccc gat gtg cge att att gaa aat 19469
Asn Gln Ala Val Asp Ser Tyr Asp Pro Asp Val Arg Ile Ile Glu Asn
900 905 910 915

cac ggt gtg gag gat gaa ctc cct aac tat tge tte ccc ctg gat gct 19517
His Gly Val Glu Asp Glu Leu Pro Asn Tyr Cys Phe Pro Leu Asp Ala
920 925 930

gtg ggt aga act gat act tac cag gga att aag gcc aat ggt gct gat 19565
Val Gly Arg Thr Asp Thr Tyr Gln Gly Ile Lys Ala Asn Gly Ala Asp

935 940 945
caa acc acc tgg acc aaa gat gat act gtt aat gat gct aat gaa ttg 19613
Gln Thr Thr Trp Thr Lys Asp Asp Thr Val Asn Asp Ala Asn Glu Leu
950 955 960
ggc aag ggc aat cct tte gce atg gag atc aac atc cag gec aac ctg 19661
Gly Lys Gly Asn Pro Phe Ala Met Glu Ile Asn Ile Gln Ala Asn Leu
965 ) 970 975
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tgg cgg aac ttec ctec tac gcg aac gtg gcg ctg tac ctg ccc gac tce 198709
Trp Arg Asn Phe Leu Tyr Ala Asn Val Ala Leu Tyr Leu Pro Asp Ser

980 985 990 995
tac aag tac acg ccg gcc aac atc acg ctg ccg acc aac acc aac 19754
Tyr Lys Tyr Thr Pro Ala Asn Ile Thr Leu Pro Thr Asn Thr Asn

1000 1005 1010
acc tac gat tac atg aac ggc cgc gtg gtg gcg ccec teg ctg gtg 19799
Thr Tyr Asp Tyr Met Asn Gly Arg Val Val Ala Pro Ser Leu Val

1015 1020 1025
gac gcc tac atc aac atc ggg gcg cgce tgg tecg ctg gac ccc atg 19844
Asp Ala Tyr Ile Asn Ile Gly Ala Arg Trp Ser Leu Asp Pro Met

1030 1035 1040
gac aac gtc aac ccc tte aac cac cac cgc aac gcg ggce ctg cge 19889
Asp Asn Val Asn Pro Phe Asn His His Arg Asn Ala Gly Leu Arg

1045 1050 1055
tac cgc tcc atg ctc ctg ggce aac ggg cge tac gtg ccec tte cac 19934
Tyr Arg Ser Met Leu Leu Gly Asn Gly Arg Tyr Val Pro Phe His

1060 1065 1070
atc cag gtg ccc caa aag ttc ttec gcec atec aag age ctc ctg cte 19979
Ile Gln Val Pro Gln Lys Phe Phe Ala Ile Lys Ser Leu Leu Leu

1075 1080 1085
ctg ccec ggg tece taec acc tac gag tgg aac ttc cge aag gac gtc 20024
Leu Pro Gly Ser Tyr Thr Tyr Glu Trp Asn Phe Arg Lys Asp Val

1090 1095 1100
aac atg atc ctg cag agc tcc ctec ggc aac gac ctg cgc acg gac 20069
Asn Met Ile Leu Gln Ser Ser Leu Gly Asn Asp Leu Arg Thr Asp

1105 1110 1115
ggg gcc tce atc gee tte acc age atc aac cte tac gece acc tte 20114
Gly Ala Ser Ile Ala Phe Thr Ser Ile Asn Leu Tyr Ala Thr Phe

1120 1125 1130
ttc ccec atg geg cac aac acc gec tce acg ctc gag gce atg ctg 20159
Phe Pro Met Ala His Asn Thr Ala Ser Thr Leu Glu Ala Met Leu

1135 1140 1145
cgc aac gac acc aac gac cag tcc ttc aac gac tac cte teg gcg 20204
Arg Asn Asp Thr Asn Asp Gln Ser Phe Asn Asp Tyr Leu Ser Ala

1150 1155 1160
gcc aac atg cte tac ccc atc ccg gecc aac gcc acc aac gtg ccc 20249
Ala Asn Met Leu Tyr Pro Ile Pro Ala Asn Ala Thr Asn Val Pro

1165 1170 1175
atc tecc atc ccc teg cge aac tgg gecc gee  tte cge gga tgg tecc 20294
Ile Ser Ile Pro Ser Arg Asn Trp Ala Ala Phe Arg Gly Trp Ser

1180 1185 1190
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ttc acg cge ctc aag acc cgc gag acg ccc teg cte gge tee ggg 2033¢
Phe Thr Arg Leu Lys Thr Arg Glu Thr Pro Ser Leu Gly Ser Gly

1195 1200 1205
ttec gac ccec tac tte gte tac tecg gge tce atec cecec tac ctc gac 20384
Phe Asp Pro Tyr Phe Val Tyr Ser Gly Ser Ile Pro Tyr Leu Asp

1210 1215 1220
ggc acc ttc tac cte aac cac acc ttc aag aag gtc tce ate acc 20429
Gly Thr Phe Tyr Leu Asn His Thr Phe Lys Lys Val Ser Ile Thr

1225 1230 1235
ttc gac tec tec gte age tgg cce gge aac gac cgce cte ctg acg 20474
Phe Asp Ser Ser Val Ser Trp Pro Gly Asn Asp Arg Leu Leu Thr

1240 1245 1250
ccc aac gag ttec gaa atc aag cgc acc gte gac gga gag ggg tac 20519
Pro Asn Glu Phe Glu 1Ile Lys Arg Thr Val Asp Gly Glu Gly Tyr

1255 1260 1265
aac gtg gcc cag tgc aac atg acc aag gac tgg ttc ctg gtc cag 20564
Asn Val Ala Gln Cys Asn Met Thr Lys Asp Trp Phe Leu Val Gln

1270 1275 1280
atg ctg gcec cac tac aac atc ggc tac cag ggc ttc tac gtg ccc 20609
Met Leu Ala His Tyr Asn Ile Gly Tyr Gln Gly Phe Tyr Val Pro

1285 1290 1295
gag ggc tac aag gac cgc atg tac tcc tte ttec cge aac tte cag 20654
Glu Gly Tyr Lys Asp Arg Met Tyr Ser Phe Phe Arg Asn Phe Gln

1300 1305 1310
ccc atg agc cgc cag gtce gtg gac gag gtc aac tac aag gac tac 20699
Pro Met Ser Arg Gln Val Val Asp Glu Val Asn Tyr Lys Asp Tyr

1315 1320 1325
cag gcc gtc acc ctg gec tac cag cac aac aac tcg gge tte gte 20744
Gln Ala Val Thr Leu Ala Tyr Gln His Asn Asn Ser Gly Phe Val

1330 1335 1340
ggce tac ctc geg cce acc atg cge cag gga cag ccc tac ccc gcc 20789
Gly Tyr Leu Ala Pro Thr Met Arg Gln Gly Gln Pro Tyr Pro Ala

1345 1350 1355
aac tac ccc tac ccg ctc atc ggec aag age gece gtc gecc agce gtc 20834
Asn Tyr Pro Tyr Pro Leu Ile Gly Lys Ser Ala Val Ala Ser Val

1360 1365 1370
acc cag aaa aag ttc ctc tge gac cgg gte atg tgg cgc atc ccc 20879
Thr Gln Lys Lys Phe Leu Cys Asp Arg Val Met Trp Arg Ile Pro

1375 1380 1385
ttc tce age aac ttce atg tec atg gge geg cte ace gac cte ggce 20924
Phe Ser Ser Asn Phe Met Ser Met Gly Ala Leu Thr Asp Leu Gly

1390 1395 1400

17



WO 03/046124 PCT/US02/33645

18

cag aac atg ctc tac gcc aac tcc geco cac gcg cta gac atg aat 20969
Gln Asn Met Leu Tyr Ala Asn Ser Ala His Ala Leu Asp Met Asn

1405 1410 1415
ttc gaa gtc gac ccc atg gat gag tcc acc ctt cte tat gtt gtc 21014
Phe Glu Val Asp Pro Met Asp Glu Ser Thr Leu Leu Tyr Val Val

1420 1425 1430
ttec gaa gtc ttc gac gtc gte cga gtg cac cag ccc cac cge ggc 21059
Phe Glu Val Phe Asp Val Val Arg Val His Gln Pro His Arg Gly

1435 1440 1445
gtc atc gag gcc gtc tac ctg cgec acg cee tte teg gee gge aac 21104
Val Ile Glu Ala Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly Asn

1450 1455 1460
gce acc acc taa gecccegetet tgcttcttge aagatgacgg cctgtgeggg 21156
Ala Thr Thr
ctccggegag caggagctca gggccatcct cegcgacctyg ggctgeggge cctgetteet 21216
gggcaccttc gacaagcgct tcccgggatt catggeccececg cacaagetgg cctgcgccat 21276
cgtcaacacg gccggecgeg agaccggggg cgagcactgg ctggcctteg cctggaacce 21336
gcgctcccac acctgetace tecttcgacce cttegggtte tcggacgage gcocctcaageca 21396
gatctaccag ttcgagtacg agggcctget gecgcegeage geccctggeca ccgaggaccg 21456
ctgcegtcace ctggaaaagt ccacccagac cgtgcagggt ccgegetegg cegectgegg 21516
gctecttetge tgcatgttce tgcacgectt cgtgcactgg cccgaccgec ccatggacaa 21576
gaaccccace atgaacttgc tgacgggggt gecccaacgge atgctccagt cgccccaggt 21636
ggaacccacc ctgcgecgca accaggaggce gctctacege ttectcaacg ceccactccge 21696
ctactttege tcccaccegeg cgegecatcga gaaggccacc gecttegace gecatgaatca 21756
agacatgtaa accgtgtgtg tatgtgaatg ctttattcat aataaacagc acatgtttat 21816
gccacctttt ctgaggcetcet gactttattt agaaatcgaa ggggttctge cggctctegg 21876
cgtgcccege gggcagggat acgttgcgga actggtactt gggecagccac ttgaactcgg 21936
ggatcagcag cttcggcacyg gggaggtcgg ggaacgagtc gctccacage ttgegegtga 21996
gttgcagggc gcccagcagyg tcgggecgegg agatcttgaa atcgecagttg ggacccgegt 22056
tctgegegeg ggagttgegg tacacggggt tgcageactg gaacaccatc agggccgggt 22116
gcttcacgct cgccagcace gtcgegtecgg tgatgeccte cacgtccaga tcectceggegt 22176
tggccatcce gaagggggtce atcttgecagg tctgecgece catgetggge acgcageccgg 22236
gcttgtggtt gcaatcgcag tgcaggggga tcagcatcat ctgggecctge tcggagetca 22296
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tgcccgggta
cgceccteggt
cgtecgtgcac
ggttctgggt
tcgecacatce
gcagcecttgece
agttcttgtg
tcgtggtcecag
catacaggtg
acttcaggtce
tcteecagge
tcgecgecge
ccttcteggt
cctgecttte
ggggtttcett
cgctcaccac
gcctettcetyg
agccccttcee
ggccggccat
catcgecate
ccecgeecgcee
aatccatcga
cgegetttte
agcagcagca
tcaagcatct
tgcceccteag
tgcccecccaa

cggtcttcge

catggcctte
gaagaagacc
gcagcagcgc
gatcttggec
catctcgatc
ctcggeccteg
ggcgatctgg
ggtcttgttg
gcagatgcgg
gctctecacg
cgagacgatc
tgaggtcagyg
gatgcgcacg
gtcctegetg
tttgggcgge
gactatttct
gggcagaggce
gcgttegggyg
tgtgttctece
tgcceceegee
cagccccace
gattgacctg
agcccecggaa
ggctgggete
ggcccgecaa
cgtggcggag
gcgccagccec

ggtgcccgag

atgaaagcct
ccgcaggact
gcgtegttgt
cggteggggt
gtgtgctcct
gtgcaccegt
gagtgcgagt
ctggtgaagg
cggtacacct
cggtaccggt
ggcaggctca
gggtcgttct
gggggaaagc
tcectggetga
agaggcggcg
tcttecttgge
ggaggcgacg
gtgegectect
tagggagcaa
gccgecgacg
tccgacgeceg
ggctacgtga
gagaaccacc
gagcatggceg
tgcatcatceg
ctcagccgeg
aacggcacct

gccctggeca

ccagctggcg
tgctagagaa
tggccagcetg
tctectteag
tctggatcat
gcagccacag
gcacgaagcc
tcagcgggat
cgcectgcete
ccatcagcag
gggggttett
cgtccagggt
tgaagccecac
tgtcttgcaa
gcggagacgt
cgtcgtececga
ggctctecgeg
ggcggegetg
caagcatgga
agaaccagca
ccgeggecce
cgcecgcegga
aagagcagcc
actacctgag
tcaaggacgc
cctacgagcg
gcgagcccaa

cctaccacct
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gaaggcctge
ctggttggtyg
caccacgctg
cgcgegetge
cacggtcccg
cgegecageceg
ctgcaggaag
gcegeggtge
gggcatcagce
cgtcatgact
caccgcegtt
ctcaaacact
ggccgccage
aggcacatgc
gctgggegag
gaccacgegg

gttcggeggy

ctctgactga
gactcagcca
gcagaatgaa
agacatgcaa
gcacgaggag
agagcaggaa
cggggcagag
gctgctcgac
caacctcttc
cccgegecte

ctttttcaag
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tgcgecttge
gcgcagccgg
cgcccccagce
ccgttetege
tgcaggcatc
gtgcactcce
cggcccatca
tcctegttea
tggaaggcgy
tccatgececet
gtcatcttag
cgcttgeegt
tcctectegg
ttggtcttge
cgcgagttct
cggtaggceat
cggctggecag
cttcctecge
tcgtecgecaa
agcttaaccg
gagatggagg
gagctggcag
gcagagagcg
gacgtgctca
cgcgcecegagyg
tcgcegegeg
aacttctacc

aaccaaagga

22356

22416

22476

22536

22596

22656

22716

227176

22836

22896

22956

23016

23076

23136

23196

23256

23316

23376

23436

23496

23556

23616

23676

23736

23796

23856

23916

23976
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tcceegtete
gcgeccgect
gcagcgacga
acagcgccct
tcgagctgac
tcatggacca
ccgagagcetce
gagcgagtag
tggtgaccgt
aggtcgagga
tcteccaacgt
tggggcagaa
actgcgtcta
gcctggagga
tgtggaccygg
agcgcctgeg
aaaactttcg
tgccctegga
gctacctgcet
gcggcgaggyg
tggcctgceaa
gcceccggcega
tgcgcaagtt
cccagccgec
aattgcaagc
acctggaccc
agcagcaaga
agcagtcagg

agcctgcaag

ctgcecgegec
acctgatatc
gactcgggcce
ggtggagttg
ccacttecgece
ggtgctcatc
ggacgagggce
caccccecag
ggagctggag
gaacctgcac
ggagctgacc
cgtgcectgeac
cctgtaccte
gcagaacctg
gttcgacgag
gctgacgcetyg
ctctttcate
cttegtgeceg
gcgectggee
tctgctegag
cccecagetg
gggcaagggyg
cgtgccecgag
caaggccgaa
catccagaaa
ccagaccgga
agctgaaagt
cagaggagga

acagtctgga

aaccgcaccce
gcctecttgg
gcgaacgctc
gaaggcgaca
taccecggcege
aagcgcgcect
aagcccgtgg
agcttggaag
tgtctgegec
tacctcttca
aacctggtct
accaccctgce
tgccacacct
aaagagctct
cgcaccaccg
cgcaacggac
ctcgaacgct
ctgaccttce
aactacctgg
tgeccactgece
ctgagcgaga
ggtctgaaac
gactaccatc
ctgteggect
tccegecaag
gaggagctca
ggagctgccyg
ggagatggaa

agacgaggtg

gcgeccgacgce
aagaggttcc
tgcaaggaag
acgcgcgect
tcaacctgcce
cgcecectete
tcagcgacga
agcggcgcaa
gcttettege
ggcacgggtt
cctacatggg
gcggggaggce
ggcagacggg
gcaagctcct
cctcggacct
tgcccgactt
ccgggatcct
gcgagtgcce
cctaccactc
gctgcaacct
cccagatcat
tcacecccggg
ccttecgagat
gcgtcatcac
aatttctgct
accccagcett
ccgcecggagg
gactgggaca

gaggaggagyg
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cctgctecaac
caagatcttc
cggagaggag
ggcggtgete
ccccaaggtce
ggatgaggac
gcagctggceg
gctcatgatg
cgacgcagag
tgtgcgccag
catcctgcecac
ccgeccgegac
catgggcgtyg
gcagaagaac
ggccgacctce
tatgagtcaa
gcccgecace
cccgeecgete
ggacgtgatc
ctgcacgeceg
cggcaccttc
gctgtggacc
caggttctac
ccagggggece
gaaaaagggc
cccececaggat
atttggagga
gcactcagge

cagaggaaga

PCT/US02/33645

ctgggtcceg

gagggtctgg
catgagcacc
aagcgcacgg
atgagcgccg
atgcaggacc
cgctggetgyg
gccgtggtec
accctgcgea
gcctgcaaga
gagaaccgcc
tacatccgeg
tggcagcagt
ctgaaggcce
atcttccceg
agcatgttge
tgcteccgege
tggagccact
gaggacgtca
caccgctcce
gagttgcaag
tcggectact
gaggaccaat
atectggecce
cacggggtect
gccccgagga
agactgggag
agaggaggac

agcagccgcece

24036

24096

24156

24216

24276

24336

24396

24456

24516

24576

24636

24696

24756

24816

24876

24936

24996

25056

25116

25176

25236

25296

25356

25416

25476

25536

25596

25656

25716
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gccagaccgt
cggggtegeg
accacccaga
gccategtcet
ctéttccacc
agcccctact
agcagcagct
ggcgcagacce
gagtcggggy
cagttgtctg
tctcttecaac
gaaaaaggcyg
gagattccca
gcccaggact
gtgaatgaca
acgccecgcece
ccccagccca
tcaggtgtce
aagcggctgg
ctgggtctge
cctecgtcagg
ggcactctcce
tcecececggece
gacggctacg
gaccactgcc
ctgceccgagyg
ctcgacteccece

ggacagaccc

cgtecectegge
gcgaccggge
ccggtaagaa
cctgcttgea
gcggggtgaa
actgtttcca
agaaaatcca
cgggagctga
caggagcagg
tatcacaaga
aagtactgcg
ggaattacgt
cgccttacat
actccacccg
tcegegeceg
atcaccttaa
cgaccgtact
agctggcegg
tgatcecgagg
gacctgacgg
ccgtcctgac
agttcgtgga
actacccgga
attgaatgtc
gccgcettcecg
agcaccctca
acctgctteg

ttectgacccect

ggagaaagca
ccacagtagg
ggagcggcag
agcctgeggy
cttcececeege
agaagaggca
cagcggcggce
ggaaccggat
aactgaaagt
gcgaagacca
cgctcactct
caccacctgc
gtggagctac
catgaactgg
ccgaaaccag
tccgegtaat
acttccgega
cggcgccgec
cagaggcaca
agtcttccaa
tttggagagt
ggagttcact
cgagttcatc
ccatggtggce
ctgctteget
gggcccggee
gatcttcagce

gtactgcatc

agcagcacgg
tgggacgaga
ggatacaagt
ggcaacatct
aacatcttgce
gaaacccagc
aggtggactg
ctttceccace
caagaaccgt
acttcagcgce
taaagagtag
gcccttegee
cagccccaga
ctcagcgececg
atactcctag
tggceccgecg
gacgcccagyg
ctgtgtcgtc
cagctcaacg
ctcgccggat
tcgtectege
cccteggtet
ccgaacttcg
gcagctgacc
cgggatctcg
cacggagtgc
cagcgaccga

tgcaaccacc
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ataccatctc
ccgggcgcett
cctggegggg
ccttcaccceg
attactaccg
agcagcagaa
aggatcgcag
ctctatgcca
tctetgeget
actctcgagg
cccgegeceg
cgaccatcat
tgggecctgge
ggcccgegat
aacagtcagce
ccctggtgta
ccgaagtcca
accgccccge
acgaggtggt
cggggagatce
agccccgcete
acttcaaccc
acgccatcag
tagctcggcet
ccgagtttge
ggatcatcgt
tcctggtcega

ccggectgca
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cgctccgggt 25776
cccgaaccce 25836
gcacaaaaac 25896
ccgctacctg 25956
tcacctccac 26016
aaccagcgge 26076
cgaacgagcc 26136
tctteccageca 26196
cgctcacccg 26256
acgccgagge 26316
cccacacacg 26376
catgagcaaa 26436
cgccggcgee 26496
gatctcacgg 26556
gatcaccgcc 26616
ccaggaaatt 26676
gctgactaac 26736
tcagggtata 26796
gagctcttcg 26856
ttccttcacg 26916
gggtggcatc 26976
cttctcecgge 27036
cgagtcggtg 27096
tcgacacctg 27156
ctactttgag 27216
cgaaggggge 27276
gcgcgagcaa 27336
tgaaagtctt 27396
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tgttgtctge
ttgtggtgtt
gcttcagtgt
cgttgtcaac
ttccacccge
cgtecteggga
cgctactaac
taccacccac
ctgggaggty
ctacctatac
gggaagatca
ggactgggcyg
gacaattgcc
ggatgggaat
gcgteegtgt
ggctcceccge
tggatgagca
atcgcettaca
ctcatcgcecta
tcacacacct
ttactgttat
gaattccaaa
tgtgtggtaa
atttgaaatt
ataacaacat
caaccaccac
ttgccatgeg
ccaaatccat

gcatggtgta

tgtgtactga
cctgctatca
aagccccaca
cactgcgaca
agaagcaagc
ccctgceccatc
aaccaaacta
accggaggtg
gtggggttaa
ctcecettget
ccctagtgag
gcgeggetgt
agctgagttt
gcgagaacgt
ggcagcccgyg
gcaccgtgaa
agcagtacga
gcgcegtgceac
ttcgcceccag
ttttcagacc
aagtaatgag
atcctcatgg
caagggaaaa
aattaatatc
gcagttttat
cacaaaaact
tcaaatggtc
gattggcatt

ctatgcctte

gtataataaa
accggtcect
agaagtacct
acgacggagt
tccagetett
acaccttcca
cccaccatcg
agctccgagg
tagecgctagg
gttcgtactt
ctgeggtgey
agtgaaggag
tcagcccgat
gagaatcgag
ggaccccgag
caatactttc
tatgtggccce
ggcgctaate
aaataatgcc
atggcctctg
aaactcacta
tattgctatt
aatacaagca
actaaagagt
gaagttactg
acacctgtta
aacaatagca
attgttgctg

tgctacagaa

agctgagatc
gttcttcacc
cacctggctg
cctgectgagc
ccaaccctte
cctgatcceyg
ccaccgtcge
tcgaccaacc
cctagttgtyg
agtggtgctg
ctggtggcgyg
aaggccgatc
ggcaatcggt
tacaataaca
tggtacaccg
atttttgcge
cccacgaagg
accgctatcg
gaaaaagaga
ttaaattttt
tttacattgg
ttgatcaaga
ttcatttaat
atggaggtat
taactaatcc
ccactatgca
ctcaacccac
tagtggtgty

agcacagact

22

agcgactact
gggaacgaga
ttccaggget
ggcccegceca
ctcceccoggga
aataccacag
gacctttctg
tctgggattt
ggtgggcttt
tgttgctggt
tggtggtgtt
cctgcttgea
gecgeggtget
agactcggaa
tctetgtecce
acatgtgcga
agaacatcgt
tgtgcctgag
aacagccata
gcttttattt
cactaaccac
tccagactta
taactttaat
gtattactat
caccacacct
gctcactacc
cccacccagt
catgttgatc

gaacgacaag

PCT/US02/33645

ccggactcga
ccgagctcca
ccecgatege
accttacttt
cctatcagtg
cgccgetece
aatctaacac
actacggccc
tggctctetg
ttaagaaatg
ttcgattgtg
tttcaatcce
gatcaagtge
caatactctc
cggtgctgac
cacggtcatg
ggtcttctce
cattcacatg
acacgttttt
gccagtctca
actttagacg
actatagaac
tgcggagaca
gttgcagaaa
agaacaacaa
aataacattt
gaggaaattc
atcgeccttgt

ctggaacact

27456

27516

27576

27636

27696

27756

27816

27876

27936

27996

28056

28116

28176

28236

28296

28356

28416

28476

28536

28596

28656

28716

28776

28836

28896

28956

29016

29076

29136
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tactaagtgt
ctatcattac
ccaattatac
ctgacgagca
tctctaatta
ctggcagcta
tggttgatce
aaaccacagc
gcattacccc
tgcttteggg
ggctttaccg
catgaaggca
ctttttgaaa
tgctcaaaat
gaatgtcagt
tcaaaagggt
gcatactctt
taccacacag
caccactaca
ggccccatct
tgtcgagage
gctttecctcet
cctgaagcaa
gg?catcctg
caagccggcce
tctaaggaat
tcttgatcac

acgccagtcc

tgaattttaa
ctctgctcta
actgaaaggt
acagacagag
tcaatgcaat
cacctgcect
cactactcca
agaggaggca
tacacctgat
attagcagtc
acaaaaatca
gttagcacte
caaatcaatg
accacctgga
acttatacat
tggattaaag
atctatgaca
acaacccaca
acagcagagg
agcagtccca
cacaccacag
acaccaatca
acagacggcg
gcegtgttge
tacaagccca
cttctettet
tattcttatce

agactgtatt

ttttttagaa
tgcaattctg
ccagcgaagg
ctctgcaatg
ggcactgact
ggagatgata
cctccaccca
gcaaagttag
cagcggtgtc
ataatcatct
gacccactgc
tagttttttg
ttactgaggg
caaaattcca
gtgaaggagt
ggcaatctgt
ttatagttat
ctacacaaac
ttgccagete
ctgctagtac
ctacctcgag
gtcecegetac
acatgcaatg
tctactacat
tegttgtegyg
cttttacagt
tgcctectece

gggccctteg

ccatgaagat
acaatgagga
gtatgctttc
ctcaaaaagg
tagtactgct
ctgagaacat
ccacaactac
ccttgcaggt
cggggcetget
gcatgttcat
tgaacctcta
ttectttgatt
ggaaaatgtg
tctagatggg
taatcttacc
tagtgttage
accactgcct
aaccacatac
gtctggggte
caatgagcag
tgccttctet
tactcctacc
gcagatcacc
cttctgcege
gcagccggag
atggtgattg
aagtctgtgc

cctecctacgt

23

cctaggectt
cgttactgtc
gtggtattgce
caaaacctca
caatgtcacg
gattttttac
tcacaccaca
ccaagacagt
cgtcagcgge
ttttgecttge
tgtttaattt
ggcactgttt
acactggtag
tggaaagaaa
attgtcaatg
aatagtgggt
acacctagcc
agtacatcaa
cgagtggcat
actactgaat
agcaccgcca
cccgcectattce
ctgctcattg
cgcattccca
ccgcttecagg
aattatgatt
caccctecget

gctctttgec
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ttaatttttt
gttgtcggaa
tggtttggaa
aattctaaaa
aaagcatatg
aaagtggaag
cacacagaac
tcatttgttyg
attgtcggtg
tgctatagaa
tttcecagage
ttagtgttag
gcgtagaggyg
tttgcacctg
tcagccaaat
actataccca
cacctagcac
atcagcctac
ttttgatgtt
ttttgteccac
atctatccte
tceccecactece
tgatcgggtt
acgcgcaccg
tggaaggggyg
cctagacaaa
ctggtggcca

ttcatcacct

29196
29256
29316
29376
29436
29496
29556
29616
29676
29736
29796
29856
29916
29976
30036
30096
30156
30216
30276
30336
30396
30456
30516
30576
30636
30696
30756

30816
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gcatctgctg ctgtagcata gtctgectge ttatcacctt cttceccagttce attgactgga 30876
tctttgtgeg catcgecctac ctgegeccace acccccagta ccgecgaccag cgagtggege 30936
ggctgctcag gatcctctga taagcatgcg ggctctgecta cttetcgege ttectgetgtt 30986
agtgctcecce cgtccegteg accccecggac ccccacccag tccdccgagg aggtccgcaa 31056
atgcaaattc caagaaccct ggaaattcct caaatgctac cgccaaaaat cagacatgea 31116
tcccagetgg atcatgatca ttgggatcgt gaacattctg gectgcaccc tcatctceett 31176
tgtgatttac ccctgetttg actttggttg gaactecgcca gaggcgetct atctcecegec 31236
tgaacctgac acaccaccac agcaacctca ggcacacgca ctaccaccac caccacagcc 31296
taggccacaa tacatgccca tattagacta tgaggccgag ccacagcgac ccatgctcece 31356
cgctattagt tacttcaatc taaccggcgg agatgactga cccactggcec aacaacaacg 31416
tcaacgacct tctectggac atggacggcc gcgecctcgga gcagegactc gcccaactte 31476
gcattcgeca gcagcaggag agagccgtca aggagctgca ggacggcata gccatccacce 31536
agtgcaagaa aggcatcttc tgcctggtga aacaggccaa gatctcctac gaggtcacce 31596
agaccgacca tcgcctctece tacgagctce tgcagcageg ccagaagttc acctgectgg 31656
tcggagtcaa cceccatcgte atcaceccage agtcgggega taccaagggg tgcatccact 31716
gctcecctgega ctecccececgac tgegteccaca ctctgatcaa gaccctctge ggectcecegeg 31776
acctcctcce catgaactaa tcacccecett atccagtgaa ataaagatca tattgatgat 31836
ttgagtttaa taaaaataaa gaatcactta cttgaaatct gataccaggt ctctgtccat 31896
gttttctgece aacaccactt cactcecccte ttccecagetcec tggtactgca ggccceggeg 31956
ggctgcaaac ttcctccaca ccctgaaggg gatgtcaaat tcecctcecctgte cctcaatectt 32016
cattttatct tctatcag atg tcec aaa aag cgc gtc cgg gtg gat gat gac 32067
Met Ser Lys Lys Arg Val Arg Val Asp Asp Asp
1465 1470

ttc gac ccc gtc tac cce tac gat gca gac aac gca ccg acc gtg 32112
Phe Asp Pro Val Tyr Pro Tyr Asp Ala Asp Asn Ala Pro Thr Val

1475 1480 1485

cce ttc atc aac ccc cce  ttc gte tct tca gat gga ttc caa gag 32157
Pro Phe Ile Asn Pro Pro Phe Val Ser Ser Asp Gly Phe Gln Glu

1490 1495 1500

aag ccc ctg ggg gtg ctg tcc ctg cgt ctg gecec gat ccc gte acc 32202
Lys Pro Leu Gly Val Leu Ser Leu Arg Leu Ala Asp Pro Val Thr

1505 1510 1515

24
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acc aag aac ggg gaa atc acc ctc aag ctg gga gat ggg gtg gac 32247
Thr Lys Asn Gly Glu Ile Thr Leu Lys Leu Gly Asp Gly Val Asp

1520 1525 1530

ctec gac tcc tcg gga aaa ctc atc tce aac acg gcc acc aag gcc 32292
Leu Asp Ser Ser Gly Lys Leu Ile Ser Asn Thr Ala Thr Lys Ala

1535 1540 1545

gcc gcec cct ctec agt ttt tee aac aac acc att tce ctt aac atg 32337
Ala Ala Pro Leu Ser Phe Ser Asn Asn Thr Ile Ser Leu Asn Met

1550 1555 1560

gat acc cct ttt tac aac aac aat gga aag tta ggc atg aaa gtc 32382
Asp Thr Pro Phe Tyr Asn Asn Asn Gly Lys Leu Gly Met Lys Val

1565 1570 1575

act gct cca ctg aag ata cta gac aca gac ttg cta aaa aca ctt 32427
Thr Ala Pro Leu Lys Ile Leu Asp Thr Asp Leu Leu Lys Thr Leu

1580 1585 1590

gtt gta gct tat gga caa ggt tta gga aca aac acc act ggt gcc 32472
Val Val Ala Tyr Gly Gln Gly Leu Gly Thr Asn Thr Thr Gly Ala

1595 1600 1605

ctt gtt gcc caa cta gca tce cca ctt get ttt gat age aat agce 32517
Leu Val Ala Gln Leu Ala Ser Pro Leu Ala Phe Asp Ser Asn Ser

1610 1615 1620

aaa att gcc ctt aat tta ggc aat gga cca ttg aaa gtg gat gea 32562
Lys Ile Ala Leu Asn Leu Gly Asn Gly Pro Leu Lys Val Asp Ala

1625 1630 1635

aat aga ctg aac atc aat tgc aat aga gga ctc tat gtt act acc 32607
Asn Arg Leu Asn Ile Asn Cys Asn Arg Gly Leu Tyr Val Thr Thr

1640 1645 1650

aca aaa gat gca ctg gaa gcc aat ata agt tgg gct aat get atg 32652
Thr Lys Asp Ala Leu Glu Ala Asn Ile Ser Trp Ala Asn Ala Met

1655 1660 1665

aca ttt ata gga aat gcc atg ggt gtc aat att gat aca caa aaa 32697
Thr Phe Ile Gly Asn Ala Met Gly Val Asn Ile Asp Thr Gln Lys

1670 1675 1680

ggce ttg caa ttt ggc acc act agt acc gtc gca gat gtt aaa aac 32742
Gly Leu Gln Phe Gly Thr Thr Ser Thr Val Ala Asp Val Lys Asn

1685 1690 1695

get  tac ccc ata caa atc aaa ctt gga gct ggt ctc aca ttt gac 32787
Ala Tyr Pro Ile Gln Ile Lys Leu Gly Ala Gly Leu Thr Phe Asp

1700 1705 1710 '

agc aca ggt gca att gtt gca tgg aac aaa gat gat gac aag ctt 32832
Ser Thr Gly Ala Ile Val Ala Trp Asn Lys Asp Asp Asp Lys Leu

1715 1720 1725

25



WO 03/046124 PCT/US02/33645

aca cta tgg acc aca gcc gac ccc tect cca aat tgt cac ata tat 32877
Thr Leu Trp Thr Thr Ala Asp Pro Ser Pro Asn Cys His Ile Tyr

1730 1735 1740

tct gaa aag gat gct aag ctt aca ctt tgc ttg aca aag tgt ggc 32922
Ser Glu Lys Asp Ala Lys Leu Thr Leu Cys Leu Thr Lys Cys Gly

1745 1750 1755

agt cag att ctg ggc act gtt tcc cte ata get gtt gat act gge 32967
Ser Gln Ile Leu Gly Thr Val Ser Leu Ile Ala Val Asp Thr Gly

1760 1765 1770

agt tta aat ccc ata aca gga aca gta acc act gct ctt gtc tca 33012
Ser Leu Asn Pro Ile Thr Gly Thr Val Thr Thr Ala Leu Val Ser

1775 1780 1785

ctt aaa ttc gat gca aat gga gtt ttg caa agc agc tca aca cta 33057
Leu Lys Phe Asp Ala Asn Gly Val Leu Gln Ser Ser Ser Thr Leu

1790 1795 1800

gac tca gac tat tgg aat ttc aga cag gga gat gtt aca cct gct 33102
Asp Ser Asp Tyr Trp Asn Phe Arg Gln Gly Asp Val Thr Pro Ala

1805 1810 1815

gaa gcc tat act aat gct ata ggt ttc atg ccc aat cta aaa gea 33147
Glu Ala Tyr Thr Asn Ala Ile Gly Phe Met Pro Asn Leu Lys Ala

1820 1825 1830

tac cct aaa aac aca agt gga gct gca aaa agt cac att gtt ggg 33192
Tyr Pro Lys Asn Thr Ser Gly Ala Ala Lys Ser His Ile Val Gly

1835 1840 1845

aaa gtg tac cta cat ggg gat aca ggc aaa cca ctg gac ctc att 33237
Lys Val Tyr Leu His Gly Asp Thr Gly Lys Pro ©Leu Asp Leu Ile

1850 1855 1860

att act ttc aat gaa aca agt gat gaa tct tge act tac tgt att 33282
Ile Thr Phe Asn Glu Thr Ser Asp Glu Ser Cys Thr Tyr Cys Ile

1865 1870 1875

aac ttt caa tgg cag tgg ggg gct gat caa tat aaa aat gaa aca 33327
Asn Phe Gln Trp Gln Trp Gly Ala Asp Gln Tyr Lys Asn Glu Thr

1880 1885 1890

ctt gee gte agt teca ttc acc ttt tce tat att get aaa gaa taa 33372
Leu Ala Val Ser Ser Phe Thr Phe Ser Tyr Ile Ala Lys Glu

1895 1900 1905

accccactet gtaccccatc tctgtctatg gaaaaaactc tgaaacacaa aataaaataa 33432
agttcaagtg ttttattgat tcaacagttt tacaggattc gagcagttat ttttcctcca 33492
cccteccagg acatggaata caccaccctc tcccceegea cagccttgaa catctgaatg 33552
ccattggtga tggacatgct tttggtctce acgttccaca cagtttcaga gcgagccagt 33612

ctecgggtcgg tcagggagat gaaaccctcc gggcactcce gecatctgcac ctcacagcte 33672
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aacagctgag
ggcggtggga
gcagtcgetg
ccctcageat
gcatgcggat
acagtccata
ggccgtcegta
tgtacatgat
ggttgaacat
ccatgcageg
cgtggatcat
atctcttcag
cttgcaggac
tggacagggt
cggtctecte
atcgtgttcg
cagaacctgg
tcggtgttga
ggagtgatga
gccagaccca
acaggaagaa
tcgeggagat
gtgatacggt
agaaacaaga
tcctgcacca
tgaggtaaat
cttaagcaca

caagcggaat

gattgtcctc
atcatagtcc
tcgecegecge
gatgecccacg
ctcgctcagg
gttcaacacg
ccagatcctce
ctcettggge
gcagcccecgyg
aagagacccce
ctgggagctyg
cactctcagc
agcgaacccce
atcgcaatca
acagcgtggt
cgaccgtgtt
tccgggeget
agttgtaaaa
agatcccatc
gccagatgat
ccatgattaa
ggcacctctc
tctcgagatg
caatagcgaa
tcecccagata
ccaagccagce
ccctcataat

atcaaaatct

ggtggtcggg
gcgaacggga
tcegteaage
gccctcagea
tcgctgeagt
ctccagecga
aggtaaatca
atgtggcggt
atgatcctge
gggtcccgac
aacaagtcta
tceteggggyg
gcagaacagg
ggcagcaccyg
aagggggccg
atgatgcagt
gcacaccgat
cagccactct
atgcctgatg
gcaattttgt
cttttaatcc
gcceecegetyg
ttccacggtg
agcgggaggyg
attttecattt
catgataaag
tccaagatat

ctgccgegat

atcacggtta
teggeeggtyg
tgectgetcag
tcagtcgtet
acgtgcaaca
aactcatcge
agtggcgece
tcaccaccte
ggaaccacag
aatggcaatg
tgttggcaca
tcaaaaccat
gcaatcctcg
ggtgatcctc
gccgatacgg
tgctttcgga
cgccggegge
ctcagaccgt
gctctaatca
tgggtttcgg
aaacggtctc
tgttggtgga
gcttccagea
ttctctaatt
tteccagectt
agctcgcgca
tctgctectg

ccctaagctce

27

tctggaagaa
gtgtegecatc
ggggteeggg
ggtgcggegg
caggaccacc
gggaaggatg
ccteccagaac
ccggtaccac
ggccagcacce
gaggacccac
gcacaggcat
atcccaggge
cacataactt
caccagagaa
gtgatggcgg
cattttcgta
ggtcceggeg
gcagcagatc
catcgaccac
tgacggcggy
ggagcactte
aaataacagc
aagcctccac
cctcaatcat
gaatgattcg
gagcgccecte
gttcacctgce

ctccectcage
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gcagaagagc
aggccccgea
tccagggact
gcgcagcage
aggttgttca
ctacccacgt
acgctgccca
atcaccctct
gcccegeceg
cgctegtace
atgctcatge
acggggaact
acattgtgca
gcgcgggtet
gacgcggetg
cttgctgtag
cttggaacgc
tagggcctca
cgtggaatgg
ggagggaaga
aaaatgaaga
caggtcaaag
gcgcacatcc
catgttacac
aactagttcc
caccggcecatt
agcagattga

aataactgta

33732

33792

33852

33912

33872

34032

340092

34152

34212

34272

34332

34392

34452

34512

34572

34632

34692

34752

34812

34872

34932

34992

35052

35112

35172

35232

35292

35352
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agtactcttt
ggcaagccac
tgctataage
ccaggcaatt
cgggaacaac
gtagaaaaaa
gttctctcca
ctatgattga
gatgaataca
taaggcacta
aaattctcag
gatccctceca
aacaggcgca
tatatagcce
cacacacgcce
ctcaaacgce
ttcaaattcc
gcagccaatc
ccaaaagttt
<210> 2

<211> 530
<212> PRT
<213>

<400> 2

Met Met Arg Arg Val

1

Val Met Gln Gln Ala

Pro Tyr Val Pro Pro

35

Ile Arg Tyr Ser Glu

50

catatcctct
agtacagata
atgctggcta
tttaagaaaa
gatggagtaa
acaaaaatga
gcaccaggca
aaaccatcac
cccccggaac
caatgctcag
gtgcgtacaa
ggtacacata
agagtcagag
agatctacac
cagcacacgc
caaactgccg
gtcgacegtt
accgcccege

gaggtatatt

5

20

Tyr Pro

Val Ala

Arg Tyr Leu

Leu Ala

ccgaaatttt
aaccgaagtc
gacccggtga
tcaacaaaag
atgcaagcgg
acattaaacc
ggccacgggg
agagagacgt
attggcgtce
tctcaagtcc
aatgtaatta
caaagcctca
aaaggctgag
tgacgtaaag
ccagaaaccg
tcatttcegg
aaaaacgtcg
atccccaaat

attgatgatg

Glu

Ala

40

Pro
55

Ala

Ala

tagccatagg
ctcccecagtg
tatcttccag
aaaaatcctce
tgcgtteccag
atgctagccect
tcteceggceac
tcceggtgge
gcgagtgaaa
agcaaagcga
ctcecectect
gcgtccatag
ctctaacctyg
gccaaagtet
gtgacacact
gttcccacge
cccgecccgce

tcaaatacct

chimpanzee adenovirus serotype Pan5

Gly Pro Pro
10

Met Gln
25

Pro Thr

Leu Tyr Asp

28

accaccagga
agcattgcca
ataactggac
caggtgcacg
catggttagt
ggcgaacagg
gaccctcegta
cggcgtgaat
aaaagcgccce
tgccatgegg
gcacaggcag
cttaccgagce
tccacceget
aaaaataccc
caaaaaaata
tacgtcatca
ccctaacggt

catttgcata

Pro

Pro
30
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ataagattag
aatgcaagac
agaaaatcgc
tttagagccect
tagctgatct
tgggtaaatc
aaaattgtcg
gattcgacaa
aaggaagcaa
atgaagcaca
caaagccccece
agcagcacac
ctctgctcaa
gccaaataat
cgcgcactte
aaattcgact
cgcecgctcece

ttaacgcgeca

Ser Tyr Glu Ser

15

Pro Leu Glu Ala

Glu Gly Arg Asn Ser

45

Thr
60

Thr Arg Leu Tyr

35412

35472

35532

35592

35652

35712

35772

35832

35892

35952

36012

36072

36132

36192

36252

36312

36372

36432

36462
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Leu

65

Asp

Pro

Trp

Asn

Arg

145

Leu

Val

Leu

Lys

Leu

225

Val

Asn

Ile

Val

Ala

305

Ser

Ile

Val

His

Thr

Gly

Glu

130

Lys

Thr

Thr

Ala

Phe

210

Val

Leu

Leu

Leu

Asp

290

Ala

Ala

Val

Asp

Ser

Glu

Gly

115

Phe

Thr

Tyr

Met

Val

195

Asp

Met

Leu

Leu

Tyr

275

Ala

Val

Ala

Ile

Asn

Asn

Ala

100

Gln

Met

Pro

Glu

Thr

180

Gly

Thr

Pro

Pro

Gly

260

Glu

Tyr

Ala

Thr

Gln
340

Lys

Phe

85

Ser

Leu

Tyr

Asn

Trp

165

Ile

Arg

Arg

Gly

Gly

245

Ile

Asp

Glu

Thr

Leu

325

Pro

Ser

70

Leu

Thr

Lys

Ser

Gly

150

Val

Asp

Gln

Asn

Val

230

Cys

Arg

Leu

Lys

Ala

310

Ala

Val

Ala

Thr

Gln

Thr

Asn

135

Val

Glu

Leu

Asn

Phe

215

Tyr

Gly

Lys

Glu

Ser

295

Ser

Ala

Glu

Asp

Thr

Thr

Ile

120

Lys

Thr

Phe

Met

Gly

200

Arg

Thr

Val

Arg

Gly

280

Lys

Thr

Ala

Lys

Ile

Val

Ile

105

Met

Phe

Val

Glu

Asn

185

Val

Leu

Asn

Asp

Gln

265

Gly

Glu

Glu

Glu

Asp
345

Ala

Val

90

Asn

His

Lys

Thr

Leu

170

Asn

Leu

Gly

Glu

Phe

250

Pro

Asn

Asp

Val

Ala

330

Ser

Ser
75

Leu

Asn

Gln Asn Asn

Phe

Asp

Glu

Thr Asn Met

Ala

Asp

155

Pro

Ala

Glu

Trp

Ala

235

Thr

Phe

Ile

Ser

Arg

315

Ala

Lys

29

Arg

140

Gly

Glu

Ile

Ser

Asp

220

Phe

Glu

Gln

Pro

Ala

300

Gly

Glu

Glu

125

Val

Ser

Gly

Ile

Asp

205

Pro

His

Ser

Glu

Ala

285

Ala

Asp

Thr

Arg

Tyr

Asp

Arg

110

Pro

Met

Gln

Asn

Asp

190

Ile

Val

Pro

Arg

Gly

270

Leu

Ala

Asn

Glu

Ser
350

Gln

Phe

95

Ser

Asn

Val

Asp

Phe

175

Asn

Gly

Thr

Asp

Leu

255

Phe

Leu

Ala

Phe

Ser

335

Tyr

PCT/US02/33645

Asn

80

Thr

Arg

Val

Ser

Glu

160

Ser

Tyr

Val

Glu

Ile

240

Ser

Gln

Asp

Thr

Ala

320

Lys

Asn
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Val Leu Ala Asp Lys Lys Asn Thr Ala Tyr Arg
355 360

Tyr Asn Tyr Gly Asp Pro Glu Lys Gly Val Arg
370 375

Thr Thr Ser Asp Val Thr Cys Gly Val Glu Gln
385 390 395

Pro Asp Met Met Gln Asp Pro Val Thr Phe Arg
405 410

Ser Asn Tyr Pro Val Val Gly Ala Glu Leu Leu
420 425

Ser Phe Phe Asn Glu Gln Ala Val Tyr Ser Gln
435 440

Thr Ser Leu Thr His Val Phe Asn Arg Phe Pro
450 455

Val Arg Pro Pro Ala Pro Thr Ile Thr Thr Val
465 470 475

Ala Leu Thr Asp His Gly Thr Leu Pro Leu Arg
485 : 490

Val Gln Arg Val Thr Val Thr Asp Ala Arg Arg
500 505

Val Tyr Lys Ala Leu Gly Val Val Ala Pro Arg
515 520 ’

Thr Phe
530

<210> 3

<211> 933

<212> PRT

<213> chimpanzee adenovirus serotype Pan5

<400> 3

Met Ala Thr Pro Ser Met Leu Pro Gln Trp Ala
1 5 10

Gly Gln Asp Ala Ser Glu Tyr Leu Ser Pro Gly
20 25

Arg Ala Thr Asp Thr Tyr Phe Ser Leu Gly Asn
35 40

Thr Val Ala Pro Thr His Asp Val Thr Thr Asp
50 55

30

Ser

Ser

380

Val

Ser

Pro

Gln

Glu

460

Ser

Ser

Arg

Val

Ty

Leu

Lys

Arg
60

Trp

365

Trp

Tyr

Thr

Val

Leu

445

Asn

Glu

Ser

Thr

Leu
525

Met

Val

Phe

45

Ser

Tyr

Thr

Trp

Arg

Tyr

430

Arg

Gln

Asn

Ile

Cys

510

Ser

His
Gln
30

Arg

Gln

Leu

Leu

Ser

Gln

415

Ser

Ala

Ile

Val

Arg

495

Pro

Ser

Ile
15
Phe

Asn

Arg

PCT/US02/33645

Ala

Leu

Leu

400

Val

Lys

Phe

Leu

Pro

480

Gly

Tyr

Arg

Ala

Ala

Pro

Leu
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Thr

65

Lys

Ala

Phe

Ala

Thr

145

Ile

Ile

Glu

Leu

Pro

225

Gly

Ala

Val

Asp

Arg

305

Tyr

Leu

Gln

Leu

Val

Ser

Lys

Pro

130

Glu

Thr

Tyr

Trp

Lys

210

Thr

Thr

Ala

Asp

Asp

290

Pro

Asn

Asn

Leu

Arg

Arg

Thr

Pro

115

Asn

Lys

Lys

Ala

His

195

Pro

Asn

Lys

Ala

Leu

275

Ser

Asn

Ser

Ala

Leu
355

Phe

Tyxr

Tyr

100

Tyr

Thr

Thr

Asp

Asp

180

Asp

Asp

Lys

Glu

Ala

260

Glu

Ser

Tyr

Thr

Val

340

Leu

Val

Thr

85

Phe

Ser

Cys

Tyr

Gly

165

Lys

Ile

Thr

Glu

Tyr

245

Gly

Thr

Ser

Ile

Gly

325

Val

Asp

Pro

70

Leu

Asp

Gly

Gln

Thr

150

Ile

Thr

Thr

Lys

Gly

230

Asp

Leu

Pro

Ser

Gly

310

Asn

Asp

Ser

Val

Ala

Ile

Thr

Trp

135

Tyr

Gln

Tyr

Gly

Met

215

Gly

Ile

Ala

Asp

Ile

295

Phe

Met

Leu

Leu

Asp

Val

Arg

Ala

120

Thr

Gly

Leu

Gln

Thr

200

Lys

Gln

Asp

Pro

Thr

280

Asn

Arg

Gly

Gln

Gly
360

Arg

Gly

Gly

105

Tyr

Tyr

Asn

Gly

Pro

185

Asp

Pro

Ala

Met

Glu

265

His

Leu

Asp

Val

Asp

345

Asp

Glu

Asp

90

Val

Asn

Lys

Ala

Thr

170

Glu

Glu

Cys

Asn

Ala

250

Ile

Ile

Gly

Asn

Leu

330

Arg

Arg

Asp

Asn

Leu

Ser

Ala

Pro

155

Asp

Pro

Lys

Tyr

Val

235

Phe

Val

Val

Gln

Phe

315

Ala

Asn

Thr

31

Asn

Arg

Asp

Leu

Asp

140

Val

Thr

Gln

Tyr

Gly

220

Lys

Phe

Leu

Tyr

Gln

300

Ile

Gly

Thr

Arg

Thr

Val

Arg

Ala

125

Gly

Gln

Asp

Val

Gly

205

Ser

Thr

Asp

Tyr

Lys

285

Ser

Gly

Gln

Glu

Tyr
365

Tyr

Leu

Gly

110

Pro

Asp

Gly

Asp

Gly

190

Gly

Phe

Glu

Asn

Thr

270

Ala

Met

Leu

Ala

Leu

350

Phe

Ser

Asp

95

Pro

Lys

Thr

Ile

Gln

175

Asp

Arg

Ala

Thr

Arg

255

Glu

Gly

Pro

Met

Ser

335

Ser

Ser

PCT/US02/33645

Tyr

80

Met

Ser

Gly

Gly

Ser

160

Pro

Ala

Ala

Lys

Gly

240

Ser

Asn

Thr

Asn

Tyr

320

Gln

Tyr

Met
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Trp

Asn

385

Ala

Asp

Leu

Leu

Ser

465

Thr

Ala

Val

Met

Gln

545

Thr

Ser

Ser

Ser

Asn

625

Ala

Arg

Asn

370

His

Val

Gln

Gly

Trp

450

Tyr

Tyr

Tyr

Asn

Leu

530

Lys

Tyr

Leu

Ile

Thr

610

Asp

Thr

Gly

Gln

Gly

Gly

Thr

Lys

435

Arg

Lys

Asp

Ile

Pro

515

Leu

Phe

Glu

Gly

Asn

595

Leu

Tyr

Asn

Trp

Ala

Val

Arg

Thr

420

Gly

Asn

Tyr

Tyr

Asn

500

Phe

Gly

Phe

Trp

Asn

580

Leu

Glu

Leu

Val

Ser
660

Val
Glu
Thr
405
Trp
Asn
Phe
Thr
Met
485
Ile
Asn
Asn
Ala
Asn
565
Asp
Tyr
Ala
Ser
Pro

645

Phe

Asp

Asp

390

Asp

Thr

Pro

Leu

Pro

470

Asn

Gly

His

Gly

Ile

550

Phe

Leu

Ala

Met

Ala

630

Ile

Thr

Ser

375

Glu

Thr

Lys

Phe

Tyr

455

Ala

Gly

Ala

His

Arg

535

Lys

Arg

Arg

Thr

Leu

615

Ala

Ser

Arg

Tyr

Leu

Tyr

Asp

Ala

440

Ala

Asn

Arg

Arg

Arg

520

Tyr

Ser

Lys

Thr

Phe

600

Arg

Asn

Ile

Leu

Asp

Pro

Gln

Asp

425

Met

Asn

Ile

Val

Trp

505

Asn

Val

Leu

Asp

Asp

585

Phe

Asn

Met

Pro

Lys
665

Pro
Asn
Gly
410
Thr
Glu
Val
Thr
Val
490
Ser
Ala
Pro
Leu
Val
570
Gly
Pro
Asp
Leu
Ser

650

Thr

Asp

Tyr

395

Ile

Val

Ile

Ala

Leu

475

Ala

Leu

Gly

Phe

Leu

555

Asn

Ala

Met

Thr

Tyr

635

Arg

Arg

32

Val
380
Cys
Lys
Asn
Asn
Leu
460
Pro
Pro
Asp
Leu
His
540
Leu
Met
Ser
Ala
Asn
620
Pro

Asn

Glu

Arg

Phe

Ala

Asp

Ile

445

Tyr

Thr

Serx

Pro

Arg

525

Ile

Pro

Tle

Ile

His

605

Asp

Ile

Trp

Thr

Ile

Pro

Asn

Ala

430

Gln

Leu

Asn

Leu

Met

510

Tyr

Gln

Gly

Leu

Ala

590

Asn

Gln

Pro

Ala

P;o
670

Ile

Leu

Gly

415

Asn

Ala

Pro

Thr

Val

495

Asp

Arg

Val

Ser

Gln

575

Phe

Thr

Ser

Ala

Ala

655

Ser

PCT/US02/33645

Glu

Asp

400

Ala

Glu

Asn

Asp

Asn

480

Asp

Asn

Ser

Pro

Tyr

560

Ser

Thr

Ala

Phe

Asn

640

Phe

Leu
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Gly

Leu

Thr

705

Pro

Vval

Ala

Lys

Gln

785

Ala

Met

Gly

Arg

Ala

865

Ala

Leu

His

Gly

Ser

Asp

690

Phe

Asn

Ala

His

Asp

770

Val

Tyr

Arg

Lys

Val

850

Leu

Leu

Tyr

Arg

Asn
930

<210>
<211>
<212>
<213>

Gly

675

Gly

Asp

Glu

Gln

Tyr

755

Arg

Val

Gln

Gln

Ser

835

Met

Thr

Asp

Val

Gly

915

Ala

4
445
PRT

Phe

Thr

Ser

Phe

Cys

740

Asn

Met

Asp

Gly

820

Ala

Trp

Asp

Met

Val

900

Val

Thr

Asp

Phe

Ser

Glu

725

Asn

Ile

Tyr

Glu

Asn

805

Gln

Val

Arg

Leu

Asn

885

Phe

Ile

Thr

Pro

Tyr

Val

710

Ile

Met

Gly

Ser

Val

790

Asn

Pro

Ala

Ile

Gly

870

Phe

Glu

Glu

Tyxr

Leu

695

Ser

Lys

Thr

Tyr

Phe

775

Asn

Ser

Tyr

Ser

Pro

855

Gln

Glu

Val

Ala

Phe

680

Asn

Trp

Arg

Lys

Gln

760

Phe

Tyr

Gly

Pro

Val

840

Phe

Asn

Val

Phe

Val
920

Val

His

Pro

Thr

Asp

745

Gly

Arg

Lys

Phe

Ala

825

Thr

Ser

Met

Asp

Asp

905

Tyr

Tyr

Thr

Gly

Val

730

Trp

Phe

Asn

Asp

Val

810

Asn

Gln

Ser

Leu

Pro

890

Val

Leu

Ser

Phe

Asn

715

Asp

Phe

Tyr

Phe

Tyr

795

Gly

Tyr

Lys

Asn

Tyr

875

Met

Val

Arg

chimpanzee adenovirus serotype Pan5

33

Gly

Lys

700

Asp

Gly

Leu

Val

Gln

780

Gln

Tyr

Pro

Lys

Phe

860

Ala

Asp

Arg

Thr

Ser

685

Lys

Arg

Glu

Val

Pro

765

Pro

Ala

Leu

Tyr

Phe

845

Met

Asn

Glu

Val

Pro
925

Ile

Val

Leu

Gly

Gln

750

Glu

Met

Val

Ala

Pro

830

Leu

Ser

Ser

Ser

His

910

Phe

Pro

Ser

Leu

Tyr

735

Met

Gly

Ser

Thr

Pro

815

Leu

Cys

Met

Ala

Thr

895

Gln

Ser

PCT/US02/33645

Tyr

Ile

Thr

720

Asn

Leu

Tyr

Arg

Leu

800

Thr

Ile

Asp

Gly

His

880

Leu

Pro

Ala
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<400>

Met Ser Lys

1

Pro

Phe

Leu

Lys

65

Asn

Ile

Gly

Lys

Gly

145

Ser

Asn

Lys

Ile

Phe

225

Gln

Val

Asp

Tyr

Val

Arg

50

Leu

Thr

Ser

Met

Thr

130

Ala

Lys

Arg

Asp

Gly

210

Gly

Ile

Ala

Pro

Asp

Ser

35

Leu

Gly

Ala

Leu

Lys

115

Leu

Leu

Ile

Leu

Ala

195

Asn

Thr

Lys

Trp

Ser
275

Lys

Ala

20

Ser

Ala

Asp

Thr

Asn

100

val

Val

Val

Ala

Asn

180

Leu

Ala

Thr

Leu

Asn

260

Pro

Arg

Asp

Asp

Asp

Gly

Lys

85

Met

Thr

Val

Ala

Leu

165

Ile

Glu

Met

Ser

Gly

245

Lys

Asn

Val

Asn

Gly

Pro

Val

70

Ala

Asp

Ala

Ala

Gln

150

Asn

Asn

Ala

Gly

Thr

230

Ala

Asp

Cys

Arqg

Ala

Phe

Val

55

Asp

Ala

Thr

Pro

Tyx

135

Leu

Leu

Cys

Asn

Val

215

Val

Gly

Asp

His

Val

Pro

Gln

40

Thr

Leu

Ala

Pro

Leu

120

Gly

Ala

Gly

Asn

Ile

200

Asn

Ala

Leu

Asp

Ile
280

Asp

Thr

25

Glu

Thr

Asp

Pro

Phe

105

Lys

Gln

Ser

Asn

Arg

185

Ser

Ile

Asp

Thr

Lys

265

Tyr

Asp

10

Val

Lys

Lys

Ser

Leu

90

Tyr

Ile

Gly

Pro

Gly

170

Gly

Trp

Asp

Val

Phe

250

Leu

Ser

Asp

Pro

Pro

Asn

Ser

75

Ser

Asn

Leu

Leu

Leu

155

Pro

Leu

Ala

Thr

Lys

235

Asp

Thr

Glu

34

Phe

Phe

Leu

Gly

60

Gly

Phe

Asn

Asp

Gly

140

Ala

Leu

Tyr

Asn

Gln

220

Asn

Ser

Leu

Lys

Asp

Ile

Gly

45

Glu

Lys

Ser

Asn

Thr

125

Thr

Phe

Lys

Val

Ala

205

Lys

Ala

Thr

Trp

Asp
285

Pro

Asn

30

Val

Ile

Leu

Asn

Gly

110

Asp

Asn

Asp

Val

Thr

190

Met

Gly

Tyr

Gly

Thr

270

Ala

Val

15

Pro

Leu

Thr

Ile

Asn

95

Lys

Leu

Thr

Ser

Asp

175

Thr

Thr

Leu

Pro

Ala

255

Thr

Lys

PCT/US02/33645

Tyr

Pro

Ser

Leu

Ser

80

Thr

Leu

Leu

Thr

Asn

160

Ala

Thr

Phe

Gln

Ile

240

Ile

Ala

Leu
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Thr Leu Cys Leu Thr Lys Cys Gly Ser Gln Ile Leu Gly Thr Val Ser
290 295 300

Leu Ile Ala Val Asp Thr Gly Ser Leu Asn Pro Ile Thr Gly Thr Vval

305 310 315 320

Thr Thr Ala Leu Val Ser Leu Lys Phe Asp Ala Asn Gly Val Leu Gln

325 330 335
Ser Ser Ser Thr Leu Asp Ser Asp Tyr Trp Asn Phe Arg Gln Gly Asp
340 345 350

Val Thr Pro Ala Glu Ala Tyr Thr Asn Ala Ile Gly Phe Met Pro Asn
355 360 365

Leu Lys Ala Tyr Pro Lys Asn Thr Ser Gly Ala Ala Lys Ser His Ile

370 375 380

Val Gly Lys Val Tyr Leu His Gly Asp Thr Gly Lys Pro Leu Asp Leu

385 390 395 400

Ile Ile Thr Phe Asn Glu Thr Ser Asp Glu Ser Cys Thr Tyr Cys Ile

405 410 415
Asn Phe Gln Trp Gln Trp Gly Ala Asp Gln Tyr Lys Asn Glu Thr Leu
420 425 430

Ala Val Ser Ser Phe Thr Phe Ser Tyr Ile Ala Lys Glu
435 440 445

<210> 5

<211> 36604

<212> DNA

<213> chimpanzee adenovirus serotype Pané

<220>

<221> CDSs

<222> (13878)..(15467)

<223> L2 Penton

<220>

<221> cCDSs

<222> (18284)..{(21112)

<223> L3 Hexon

<220>

<221> CDS

<222> (32162)..(33493)

<223> L5 Fiber

<400> 5

catcatcaat aatatacctc aaacttttgg tgcgcgttaa tatgcaaatg agctgtttga 60

atttggggag ggaggaaggt gattggctgce gggageggeg accgttaggg geggggeggy 120

35
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tgacgttttg
gacgtcaaac
ggaaatgagyg
aatgaggaag
ggccgagtag
ttcegegtac
tttaaacctg
ccteegegece
gtaatgtttt
gtgacgaccce
atctggaggt
gcgatgeecge
cctcteteca
aagagctcga
aggaggcgat
tggactgtce
ctggagataa
acagtaagtg
atttatgtat
tcagagtgca
agaccagttg
ctacagggtyg
ccacacatgt
atccgtgttg
gcaggtgcag
gaagactttc
tggagattct
aaggaacaat

ggccatcagt

atgacgtgge
gaggtgtggt
tgtttctggg
tgaaaatctg
actttgaccyg
ggtgtcaaag
cgctctectag
gcgagtcaga
cctggctact
tccagagece
ggatgtgccc
gctgectggcet
taccccgaga
cctgegetge
tcgagetgeg
tactctgccece
gaatgtgatg
tgattaactt
atgttttttt
tttcatcacc
cagtgagagt
gggatgaacc
gtgtttactt
actttaagtg
acctgtgtgg
accagactag
gctteggtgg
ttgaggatat

ctcactttaa

tatgaggcgg
ttgaacacgg
cggatgcaag
agtaatttcg
attacgtggg
tcecggtgttt
tcaagaggcce
tctacacttt
gggaacgaga
cctacccecat
gagagcgacc
gccgagcagg
cccggcagag
tatgaggaat
gtgaaccagg
ggacacggct
tgtgcecctgt
tagttgggaa
atgtgtaggt
cccagaaatt
caccgggcgg
tttggacttg
aaggtgatgt
cgtgttttat
tcagttcaga
acagttgcta
gcctctaget
tttgagagag

ccagagtatt

agccggtttg
aaatactcaa
tgaaaacggg
cgtttatgge
ggtttcgatt
ttacgtagge
actcttgagt
gaaagatgag
ttetggaatt
ttgaggcgcee
ctaacgagga
ctaatacgga
gtgagaaaaa
gcttgectee
gagtgaaaac
gtaagtcttg
gctatatgag
ggcagagggt
ccegtctcetg
ggcgaggaac
agagcagctg
tgtacccgga
cagtatttat
gactcagggyg
gcaggactca
gagaactcat
aagctagtct
tgtcctggta

ctgagagccce

36

caagttctcg
ttttccegeg
ccattttege
agggaggagt
accgtatttt
gtcagctgat
gccagcgagt
gcacctgaga
ggtggtggac
ttcgetgtac
ggcggtgaat
ctctggctca
gatccccgag
gagcgatgat
tgcgggcgag
tgaatttcat
agcttacaac
gactgggtge
acgtagatga
cgcccgaaga
tggagagttt
aacgccccag
agggtgtgga
tggggactgt
tggagatctg
cggagggagt
atagggccaa
tttttgacte

ttgacttttc

PCT/US02/33645

tgggaaaagt
ctctctgaca
gcgaaaactg
atttgccgag
tcacctaaat
cgccagggta
agagttttct
gacctgceeg
gccatgatgg
gatttgtatg
gatttgttta
gacagcgatt
cttaaagggg
gaggaggacg
agctttagece
cgcatgaata
cattgtgttt
tgactggttt
gacccccact
tattattcat
ggatgacttg
gcactaagtg
gtgcaataaa
gggtatataa
gactgtcttg
ctcttacctg
acaggattat
tctcaacttg

tactcctgge

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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agaactaccg
catttcagca
tgccagcgcee
atcctgagtc
cagcaagagyg
gaggaggagt
gacgggagag
ctgtcagtct
aggggataga
gttggttgga
tgaagccaga
tttcagggaa
gtatgatgaa
ggttcagggg
acggatgctc
tgaggggatg
tgtcagtgaa
ccaaagtcaa
cccaagtcaa
cctgegecgyg
agacatggcc
gccgaggceat
ccgatgccat
aaattctgag
acgccaggcet
tgttgtecctg
agtgtttggg

ctgtgtgttg

ccgcggtagce
gggattaccg
tgaatgcaat
tcecagtceace
aggaccgaga
agctgacttg
ggggattaag
gatgagccgce
tgaggtcteg
gcccgaggat
caagaagtac
tggggccgag
tatgtacccg
tgatgggtat
cttetttgge
cagcttttca
gaaatgcctg
acactgcgce
gcataacatg
tgggaacagc
cgagttcgag
gttcatgccc
gtccagagtg
atatgatgaa
tcagceccgtyg
caacgggacg
gctgggtgtg

cagcagcatg

cttttttgee
tctggactgce
ctecggetac
ccaggaacac
agagaacccg
tttccegage
cgggagaggc
aggcgcccag
gtgatgecatg
gattgggagg
aagattacca
gtggagatca
ggggtggtygg

aatggggtgg

ttcaataaca
gccaactgga
ttcgagaggt
tctaccgaga
atctgtgggyg
catatgctgg
cacaacgtca
taccagtgca
agcctgacgg
tccaagacca
tgtgtggagg
gagttcggcet
agcctgecatg

agcggaagcg

tttattettg
ttagcagtag
ttgccagtac
caacgccgcce
agagccggte
tgcgeegggt
atgaggagac
aatcggtgtyg
agaaatattc
tagccatcag
aactgattaa
gtacccagga
gcatggaggg
tectttatgge
tgtgcatcga
tgggggtegt
gccacctggg
cgggctgett
ccteggatga
ccaccgtgceca
tgacccgetyg
acatgcaatt
gggtgtttga
ggtgcecggge
tgacggagga
ccagcgggga

aggggcagaa

cctectttga

37

acaaatggag
ctttgtggag
agccggtaga
agcagccgca
tggaccctcce
gctgactagg
tagccacaga
gtggcatgag
cctagaacaa
gaattatgcce
tatcagaaat
gagggtggcce
agtcaccttt
caacaccaag
ggectgggge
gggcagaacc
ggtgatgage
tgtgctgatce
gcgecggctac
tgtggccteg
caatgtgcac
tgtgaaggtyg
catgaatgtg
ctgcgaatgce
cctgcgaccce
agaatctgac

tgactaaaat

gggaggggta
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tcaagaaacc
aacatggagg
cacgctgagg
gcaggagcag
ggtggcggag
tctteeagtg
actgaactga
gtgcagtcge
gtcaagactt
aagctggctce
tcctgctaca
ttecagatgtt
atgaacacga
ctgacagtgc
agtgtttcag
aagagcaagg
gagggcgaag
aagggcaatg
cagatgctga
cacccccgea
ctgggctecce
ctgctggage
gagctgtgga
ggaggcaagc
gatcatttgg
tagagtgagt
ctgtggtttt

ttcagccctt

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540
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atctgacggyg
tggacggeeyg
cctegtecgt
gaatggccct
atccecgccag
ccecagcgect
cggttgcceac
gattttaaca
accggtcteg
ggatgttgag
cctegtgete
gctgcacgat
tgacgaacct
ggatcttgag
ccaccagcac
cgtgaaagaa
tgatggcgat
cgtagttgtg
tgcccgactg
gcatctccca
aaacggtttce
acttgccgcea
gggagagaca
catgcatgtt
cttgcagcga
gggtctgttg
gatccagcag
atgggcgtcc

ggtctccgte

gcgtetcecce
gccecgtgeag
ggacgcagct
gggcgceegge
cctgaacgag
gggcgagcetg
ggtgaaaacc
cagagtcttg
atcattgagc
gtacatggge
ggggatggtyg
gtccttgagg
gttgagctgyg
attggcgatg
ggtgtatccg
tttggagacg
gggccegtgg
gtcctgggtyg
ggggacgaag
ggccttgage
cggggcgggyg
accggtgggg
gctgecegtece
ctcgegeacg
ggcgaagttt
caagagttcc
acctecctcegt
agcgaggceca

acggtgaagg

tectgggegg
ccecgcecgaact
gccgecgeag
tactacagct
gagaagctgc
acccagcagg
aaataaaaaa
aatctttatt
acccggtgga
atgagcccgt
ttgtaaatca
aggagactga
gagggatgca
ttccecgecea
gtgcacttgg
cccttgtgac
gcggeggect
agctcgtcat
gtgecccectega
tcggaggggyg
gagatgagct
ccgtagatga
tcgeggagga
agttccgeca
ttcagegget
agacggtccc
ttegegggtt
gggtceggte

ggtgcgcegcec

gagtgcgtca
cttcaaccct
ctgctgette
ctctggtgge
tgctgctgat
tggctcagcet
tgaatcaata
tgatttttceg
tecttttcecag
ceegggggtyg
cccagtcata
tggccacggy

tgcgggggga

gatcccgeceg
ggaatttgte
cgcccaggtt
gggcaaagac
aggccatttt
teceeggggge
ggatcatgtc
gggccgaaag
cccegatgac
ggggggccac
ggaggcgctce
tgagtcegte
agagctcggt
ggggcgactg
cttccaggge

gggctgggcg

38

gaatgtgatg
gacctacgcg
cgccgecagce
caactcgagt
ggcccagcetce
gcaggcggag
aataaacgga
cgcgeggtag
gacccggtag
gaggtagctce
gcaggggcge
cagccccttg
gatgagatgc
ggggttcatg
atgcaacttg
ttccatgcecac
gtttcggggg
aatgaatttg
gtagttgccce
cacctgcggg
caggttccgg
cggctgcagg
ctegttcate
gccececcage
ggccatgggce
gatgtgctcet
cgggagtagyg
cgcagggtcc

cttgcgaggg
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ggatccacgg
accctgaget
gcegtgegeg
tccaccaata
gaggccctga
acgcgggceeg
gacggttgtt
gcecectggace
aggtgggcett
cattgcaggg
agggcgtggt
gtgtaggtgt
atcttggcct
ttgtgcagga
gaagggaagg
tcatccatga
tcggacacat
gggcggaggg
tcgcagatct
gcgatgaaaa
agcagctgygg
tggtagttga
atctcgegea
gagaggagct
attttggaga
agggcatctc
gcaccaggcg
gcgﬁcagcgt

tgcgcttcag

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280
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gctcatcegg
attgagcatg
tttggaagtg
gaggaagacg
ctccacgage
tttgatgegt
gctgtecgtyg
ctcgtegtag
ggaggccacyg
atgcaagcac
cacgtgaccg
actgtcttce
ggcgggcatg
gacggtgeccg
ctttttgttg
gatggagcge
ctgcacgtac
cacgattctg
ctcgecegege
gggcagcggyg
caggagctecg
gtegecgecacg
cgtgagegeg
gccgatgtag
ctegtgcgag
gtagacgatc
gttgaagtgg

cagcttggcg

ctggtcgaga
agttcgtagt
tgtccgcaga
gactcggggy
caggtgaggt
ttcttaccte
tcceegtaga
aggaaccccg
tgggaggggt
atgtceccect
ggggtecccygg
ggatcgctgt
acctcggcac
ttggagacgce
tcgagettgg
atggtctggt
tcgecgegeca
acccgeccagce
aggggctcgt
tccagcatga
gggtcgaagt
gccagcgege
gaggcgtaca
gtggggtage
ggcgcgagga
tggcggaaga
gcgtggggea

acgagctcgg

accgctececg
tgagcgecte
cgggacagag
cgtaggcgtce
cggggcggtt
tggtctccat
ccgactttat
cccactecga
agcggtcgtt
cgtccacatc
ccgggggggt
ccaggagcge
tcaggttgte
ctttcatgag
tggcgaagga
tcttttectt
cgcacttcca
cgcggttgtg
tggtccagcea
gctcgteggg
agctgatgca
gctcgtaggg
tgccgcecagat
agcgcccecec
gcceegtgee
tggcgtggga
ggccgaccga

cggtgacgag

gtcggcgceec
ggccgegtgg
gagggacttg
cgcgeccgeayg
ggggtcaaaa
gagctcgtgt
gggccggtee
gacgaaggcce
gtccaccage
caggaaggtg
ataaaagggg
cagctgttgg
agtttctaga
ccecectegtee
gccgtagagg
gtcggegege
ttcggggaag
cagggtgatg
gaggcgcccg
ggggtcggcyg
ggtgcccaga
gctgagggge
gtcgtagacg
gcggatgctg
gaggttggag
gttggaggag
gtcectgatg

gacgtccagg

39

tgcgegtcegg
ccecttggege
agggcgtaga
ctggcgcaga
acgaggttte
cceccgectggg
tcgagegggg
cgggtccagg
gggtccécct
attggcttgt
gcgggccccet
ggtaggtatt
aacgaggagg
atttggtcag
gcgttggaga
tcettggegg
acggtggtga
aggtccacgce
cccttgegeg
tccacggtga
ttgtccageg
gtgcceccagg
tagaggggct
gcgcgcacgt
cgttgeggcet
atggtgggece
aagtgggegt

gcgcagtagt
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ccaggtagca
ggagcttacc
gcttggggge
cggtctegea
ctcegtgett
tgacaaagag
tgcecgeggte
ccagcacgaa
tctecagggt
aagtgtaggc
gctegtecte
ccctetegaa
atttgatatt
aaaagacgat
gcagcttgge
cgatgttgag
gctcgteggg
tggtggccac
agcagaaggg
agatgccggg
ccgcttgeca
gcatggggty
cctcgaggac
agtcgtacag
ttteggegeg
tttggaagat
aggagtcctg

cgagggtcecte

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960
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ttggatgatg
ctcttcgegg
gcccaccatg
ggcgtaaget
catgaccttg
ttggaagtce
gaggatcttg
ggcccggttg
cccgacgatg
ctcgtegtag
gacgtggggg
gcggtecegy
gaaggtgcgg
gagctcgacg
cttgcecgaag
ggtgcgagga
gctgttgatg
atacaagcgt
ctgggttect
ctgtactacg
gagcccgege
ggcgcgcagg
cggcggcegceg
cttgatctce
gggcgccace
cggcgaggac
ggcacgtcgg
gcgacgacgc

gtgagtttga

tcatacttga
tccttecagt
tagaactggt
tgcgeggecet
aggaactggt
gtgcgecttet
cccgegeggyg
ttgatgacct
tagagttcca
gtgagctegg
ttggcgcetga
tactgacgga
gggtcgcegt
agcggegggt
gaccccatcce
tgcgagcega
tgatggaagt
ccgcagtget
ttggcgagga
tecttggceat
gggaggcagg
ccggagcetgt
cggttgactt
acggcgeccgt
accgtgecceccee
gcgcgecggyg
cgccgegege
gacggttgac

acctgaaaga

gctggccctt
actcttcgag
tgacggcctt
tgcgcaggga
gcttgaagtce
tgtaggcggg
gcatgaagtt
gggcggcgag
cgaatcgecgg
cggggteget
ggaaggaagt
actgttggce
gccagcggte
ccccggagag
aggtgtaggt
tggggaagaa
agaaatgccg
cgcaacgctg
atttcagtgg
cggcgtggec
tccagaccte
ccagggtcct
gcaggagctt
tggtggctac
gtttettett
cggcagggge
gggcaggttce
gtcctggate

gagttcgaca

ctgcttccac
ggggaacccg
gtaggcgcag
ggtgtgggtg
gaggtcgteg
gttaggcaaa
gcgagtgatg
gacgatctcg
gcggeecttyg
gagcccgtge
ccagagatcce
cacggccatt
ccacttgage
tttcecatgacc
ttccacatceg
ctggatctce
acggcgegec
cacgggatgc
gcagtggage
atcgtetgcce
ggctcggacyg
gagacgctgce
ttccagggceg
gtccacggcet
gggcgetgcet
ggctegggge
tggtactgeg
tgacgectet

gaatcaatct
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agctecgeggt
tecctgategg
cagceccttcet
agggcgaagg
cagccgecct
gcgaaagtaa
cggaaaggct
tcgaageegt
acgtggggca
tgctegaggg
acggccaggg
tttteggggg
tggagggcga
agcatgaagg
taggtgagga
tgccaccagt
gagcactcgt
acgtgctgcea
gctggegget
tcgatggtgg
ggtcggagag
ggagtcaggt
cgcgggaggt
tgcagggtge
tccatgtegy
ccggaggcag
cccggagaag
gggtgaaggc

cggtatecgtt
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tgagaaggaa
cacggtaaga
ccacggggag
tgtecgecgeac
gctcccagag
catcgttgaa
ggggcacctc
tgatgttgtg
gcttcttgag
ccecagtegge
cggtctgcaa
tgacgcagta
ggtecgtggge
ggacgagctg
agagccttte
tggaggaatg
gcttgtgttt
cgagctgtac
gcatctegtg
tcatgctgac
cgaggacgag
cagtgggcag
ccagatggta
cgtgccectg
tcagaagcgg
gdgcggcagg
actggcgtga
cacgggacce

gacggcggcce

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700
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tgccgecagga
tgctcéatct
tcgttggaga
cggctgtaga
agctcgacgt
gtggtggcga
ctgacgtege
aaaaactggg
gcgatggtygg
tcecttectecet
gcectgegte
cgeccggegac
acgccgccge
ctgacgatgce
agatccacgg
aggctgagcce
ctggtgatga
teccttgggee
cacctggcga
cccgegegge
tcggegacga
tcgtcgaagt
atgacggacc
gagtaggcge
acgaggaagt
ggcgcgaggt
atgccggegg

agcggcagga

tctecttgeac
cctcectectg
tgcggcecceat
ccacggctce
ggcgcgtgaa
tgtgcteggt
ccagggcette
agttgcgcege
cgcgcecaccte
ccactaacat
gccggeggeg
gcatggtcte
gcatctccag
atcttatcaa
gatccgaaaa
cggtttecttyg
agttgaagta
cggcttgctg
ggtecttgta
cgtgcatgeg
cgcgeteggt
cgacgaagcg
agttgacggt
gcgtgtcgaa
geggeggegg
cctcgagcat
cggtggtgga

agtagttcat

gtcgeccgag
aaggtctccg
gagctgcgag
gtecggggtcg
gaccgcgtag
gacgaagaag
caagcgttec
cgagacggtc
gcgctcgaag
ctettctact
cacgggcaga
ggtgacggeg
gtggccgeeyg
ttgacccgta
ccgctgaacg
ttcttcecgggt
ggcggtcctg
gatgcgcaga
gtagtcctge
cgtgagcccg
gaggatggcc
gtggtagget
ctggtggeeg
gatgtagtcg
ctggcggtag
gaggcggtgg
ggcgcegeggyg

ggtggccgcg

ttgtcctggt
cggccggcgce
aaggcgttca
cgcgecgegea
ttgcagaggc
tacatgatcc
atggcctegt
aactcctect
gceccggggyg
tcctecteag
cggtcgatga
cgcecegtect
ggggggtcte
gggactccge
aaggcttcga
atttggtecgg
agacggcgga
cggtcggceca
atgagccgcet
aacccgceget
tgctggatct
ccggtgttga
ggtecgcacga
ttgcaggcgce
agcggeccatce
tagccgtaga
aactcgcgga

gtctggeccg

41

aggcgatctce
gctcgacggt
tgccggecte
tgaccacctg
gctggtagag
agcggcggag
agaagtccac
ccagaagacg
gctectette
gaggcggtgg
agcgctcgat
cgcggggceeg
cgttgggcag
gcaaggacct
gccagtcgcea
gaggcgggceg
tggtggcgag
tgcceccagge
ccacgggcac
gcggcetggac
gggtgagggt
tggtgtagga
gctcgtggta
gcacgaggta
gctcggtgge
tgtacctgga

cgcggttcca

tgaggcgege
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ggtcatgaac
ggcegcgagyg
gttccagacg
ggcgaggttyg
gtagttgagce
cggcatctceg
ggcgaagttg
gatgagctceg
catctcctcc
cgggggagygyg
ggtctcececeg
cagcatgaag
ggagagggcg
gagcgtctceg
gtcgcaaggt
ggcgatgctg
gagcaccagg
gtggtcctga
ctectecteg
gagcgccagg
ggtctggaag
gcagttggcc
cttgaggege
ctggtatccg
gggggcgceeyg
catccaggtg
gatgttgcge

gcagtcgtgg

8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
8420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
16200
10260
10320

10380
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atgctctaga
gctaagcgaa
ccgcagctaa
ggatacggag
ggaaagcggce
cgttgeggtyg
cgtgggcgtg
ggagcgagece
atgcgcccece
ctgcceecege
gttcagtatg
ccggagcgge
cagaacctgt
cacgcgggge
ttcgaggegg
ctggtcacgg
aaccacgtgce
gacctgctgg
ctggtggtge
gagccecgagg
gagcgcggge
ggcaagtact
aagatcgacg
ggggtgtacc
agcgaccagg
gagagctact
gctgceggeg
ctggaagact

ctcctgatce

catacgggca
cgggttggge
cgtggtactg
gcgggtegtt
cgcccgegat
tgcecceggtt
gctgcecegt
cctetttttt
accctccacc
cccagcagca
acctggcectt
acccgegegt
tcagagacag
gggagctgeg
acgagctgac
cgtacgagca
gcacgctgat
aggccatcgt
agcacagtcg
gccgetgget
tgcecgetgte
acgctaggaa
ggttttacat
gcaacgacag
agctgatgceca
ttgacatggg
gttccceccta
gatggcgcga

cgcgatgegg

aaaacgaaag
tgegegtgta
gcactcccgt
ttttggeett
ggctegetge
cgagectcag
cgtttccaag
tttettgtgt
acaaccgcce
gccagccact
ggaagagggc
gcagatgaaa
gagcggcgag
gcgcggectg
ggggatcage
gaccgtgaag
cgcgcgegag
gcagaacccc
ggacaacgag
cctggacctg
cgagaagctg
gatctacaag
gcgecatgacc
gatgcaccgce
cagcctgcag
cgcggacctg
cgtggaggag
ccgtattttt

gcggcgetge

cggtcagcgg
ccceggtteg
ctcgacccaa
ggtcgetggt
cgtagtctgg
cgcteggege
accccttage
ttttgccaga
ctaccgcage
accgeggcgg
gaggggctygg
agggacgctc
gagcccgagg
gaccgaaagc
ccecgegegeg
gaggagagca
gaggtgacce
acgagcaagc
acgttcaggg
gtgaacattt
gcggcecatca
accccgtacg
ctgaaagtgce
gcggtgageg
cgggccctga
cgctggcage
gtggacgatg
gctagatgca

agagccagcc
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ctcgactccg
aatctcgaat
gcctgctaac
catgaaaaac
agaaagaatc
cggccggatt
cagccgactt
tgcatccegt
agcagcaaca
ccgccgtgag
cgcggetggy
gcgaggccta
agatgcgege
gggtgctgag
cgcacgtgge
acttccaaaa
tgggcctgat
cgctgacgge
aggcgctget
tgcagagcat
acttctcggt
tgcccataga
tgaccctgag
ccagccgcocg
ccggggccegyg
ccagccgecg
aggaggagga
gcaacagcca

gtccggeatt
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tggcctggag
caggctggag
gaaacctcca
tagtaagcgce
gccagggttyg
ccgeggcetaa
ctccagttac
actgcggcag
gccggegett
cggagccggce
ggcgtegteg
cgtgcccaag
ctccegette
ggacgaggat
cgcggccaac
atccttcaac
gcacctgtgg
gcagectgttt
gaatatcacc
cgtggtgeag
gctgagtetg
caaggaggtg
cgacgatctg
gcgcgagetg
gaccgagggyg
ggccttggaa
gggcgagtac
ccgcecgecge

aactcctcgg

10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060

12120
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acgattggac
ttagacagca
gctecgaaccce
ccatccgegyg
acaacagcac
tgtcgcageg
ccttcctgag
tcagcgeget
cggactactt
tcaagaactt
cgagcetget
gcggcagegt
tcggacagge
tgggccagga
cgcagaagat
tgcagcagag
acatgaccgc
agctgatgga
tcttgaacce
accccaacga
gaaccaatgc
gtegegeggyg
tttcgctgaa
gcgaggagga
ataacgggat
acagggacga
agcggggact

gtgggagtgg

ccaggccatg
gcctcaggece
cacgcacgag
tgacgaggcc
caacgtgcag
cgagcggtte
cacgcagcce
gecggctgatg
cttccagacc
gcagggactg
gacgccgaac
gagccgecgac
gcacgtggac
ggacccgggce
cccgecccag
cgtggggetyg
gcgcaacatg
ctacttgcat
gcactggcte
cgggttectg
cgtgtggaag
tgctgcegeg
cagcgtgcge
gtacctgaac
agagagcctg
gcececcegaget
ggtgtgggac

tggtaacccg

caacgcatca
aaccggctct
aaggtgctgg
gggctggtgt
acgaacctgg
caccgcgagt
gccaacgtgc
gtggccgagg
agtcgccagg
tggggcgtge
tegegectge
tegtacctgg
gagcagacct
aacctggagg
tacgcgetga
ttcctgatge
gagcccagca
cgggcggceceg
ccgccgeceg
tgggacgacyg
aaagagggcg
geggtgecey
agcagcgagc
gactccttgt
gtggacaaga
agcagcgcag
gatgaggatt

ttegectcace

tggegectgac
cggccatcect
ccatcgtgaa
acaacgcgct
accgcatggt
cgaacctggg
ccecggggecea
tgccecagag
gcttgcagac
aggccccgg£
tgctgctget
gctacctget
accaggagat
ccaccctgaa
gcaccgagga
aggagggggc
tgtacgceceg
ccatgaactce
ggttctacac
tggacagcag
gggaccggceg
aggccgccag
tgggtcggcet
tgaggcccga
tgagccgetg
gcacccgtag
ccgccgacga

tgcgccececg
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gacccgcaat
ggaggccgtyg
cgcgetggtg
gctggagcgce
gaccgacgtg
ctccatggtg
ggaggactac
cgaggtgtac
cgtgaacctg
cggggaccge
ggtggcgccc
taacctgtac
cacccacgtg
cttcectgcetyg
ggagcgcatce
cacgcccage
caaccgcccg
ggactacttt
gggcgagtac
cgtgttcteg
gcegtecteg
ccecctteceg
gacgcgaccyg
gcgcgagaag
gaagacgtac
acgccagcgg
cagcagcgtg

tatecgggcge
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cccgaagect
gtgccctege
gagaacaagg
gtggccecget
cgcgaggcegg
gcgetgaacg
accaacttca
cagtcgggge
agccaggcectt
gcgacggtgt
ttcacggaca
cgcgaggeca
agccgegcege
accaaccggt
ctgcgctacg
geggegeteg
ttcatcaata
accaacgcca
gacatgcccg
ccgegtceccag
gcgetgteeg
agcctgeccect
cgcctgetgg
aacttcccca
gcgcacgagce
cacgacaggc
ttggacttgg

ctgatgtaag

12180
12240
12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740

13800
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aatctgaaaa aataaaagac ggtactcacc aaggccatgg cgadcagcgt gegttcttet 13860

ctgttgtttg tagtagt atg atg agg cgec gtg tac ccg gag ggt cct cct 13910
Met Met Arg Arg Val Tyr Pro Glu Gly Pro Pro
1 5 10

cce teg tac gag agc gtg atg cag cag gcg gtg gcg geg gcg atg cag 13958
Pro Ser Tyr Glu Ser Val Met Gln Gln Ala Val Ala Ala Ala Met Gln
15 20 25

cce ceg ctg gag geg cct tac gtg ccec ccg cgg tac ctg gcecg cct acg 140086
Pro Pro Leu Glu Ala Pro Tyr Val Pro Pro Arg Tyr Leu Ala Pro Thr
30 35 40

gag ggg cgg aac agc att cgt tac teg gag ctg gca ccc ttg tac gat 14054
Glu Gly Arg Asn Ser Ile Arg Tyr Ser Glu Leu Ala Pro Leu Tyr Asp

acc acc cgg ttg tac ctg gtg gac aac aag tcg gca gac atc gcc teg 14102
Thr Thr Arg Leu Tyr Leu Val Asp Asn Lys Ser Ala Asp Ile Ala Ser

60 65 70 75
ctg aac tac cag aac gac cac agc aac ttc ctg acc acc gtg gtg cag 14150
Leu Asn Tyr Gln Asn Asp His Ser Asn Phe Leu Thr Thr Val Val Gln
80 85 90
aac aac gat ttc acc ccc acg gag gcc age acc cag acc atc aac ttt 14198
Asn Asn Asp Phe Thr Pro Thr Glu Ala Ser Thr Gln Thr Ile Asn Phe
95 100 105

gac gag cgc tcg cgg tgg gge gge cag ctg aaa acc atc atg cac acc 14246
Asp Glu Arg Ser Arg Trp Gly Gly Gln Leu Lys Thr Ile Met His Thr
110 115 120

aac atg ccc aac gtg aac gag ttc atg tac agc aac aag ttc aag gcg 14294
Asn Met Pro Asn Val Asn Glu Phe Met Tyr Ser Asn Lys Phe Lys Ala
125 130 135

cgg gtg atg gtc teg cge aag acc ccc aac ggg gtg gat gat gat tat 14342
Arg Val Met Val Ser Arg Lys Thr Pro Asn Gly Val Asp Asp Asp Tyr
140 145 150 155

gat ggt agt cag gac gag ctg acc tac gag tgg gtg gag ttt gag ctg 14390
Asp Gly Ser Gln Asp Glu Leu Thr Tyr Glu Trp Val Glu Phe Glu Leu
160 165 170

cce gag gge aac ttc tcg gtg acc atg acc atc gat ctg atg aac aac 14438
Pro Glu Gly Asn Phe Ser Val Thr Met Thr Ile Asp Leu Met Asn Asn
175 180 185

gce atc atc gac aac tac ttg gcg gtg ggg cgg cag aac ggg gtg ctg 14486
Ala Ile Ile Asp Asn Tyr Leu Ala Val Gly Arg Gln Asn Gly Val Leu
190 195 200

gag agc gac atc ggc gtg aag ttc gac acg cgc aac ttc cgg ctg ggc 14534

Glu Ser Asp Ile Gly Val Lys Phe Asp Thr Arg Asn Phe Arg Leu Gly
205 210 215
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tgg gac ccc gtg acc gag ctg gtg atg ccg ggc gtg tac acc aac gag 14582
Trp Asp Pro Val Thr Glu Leu Val Met Pro Gly Val Tyr Thr Asn Glu
220 225 230 235

gee tte cac cce gac atc gte ctg ctg cece ggc tge gge gtg gac ttc 14630
Ala Phe His Pro Asp Ile Val Leu Leu Pro Gly Cys Gly Val Asp Phe
240 245 250

acc gag agc cgc ctc age aac ctg ctg gge atc cge aag cgg cag ccc 14678
Thr Glu Ser Arg Leu Ser Asn Leu Leu Gly Ile Arg Lys Arg Gln Pro
255 260 265

ttc cag gag ggc ttc cag ate ctg tac gag gac ctg gag ggg ggc aac 14726
Phe Gln Glu Gly Phe Gln Ile Leu Tyr Glu Asp Leu Glu Gly Gly Asn
270 275 280

atc ccec geg cte ttg gat gtc gaa gee tac gag aaa agc aag gag gat 14774
Ile Pro Ala Leu Leu Asp Val Glu Ala Tyr Glu Lys Ser Lys Glu Asp
285 290 295

agc acc gcc gcg gecg ace gea gee gtg gec ace gee tet ace gag gtg 14822
Ser Thr Ala Ala Ala Thr Ala Ala Val Ala Thr Ala Ser Thr Glu Val
300 305 310 315

Cgg ggc gat aat ttt gct age get gcg gea gcg gcc gag gcg gct gaa 14870
Arg Gly Asp Asn Phe Ala Ser Ala Ala Ala Ala Ala Glu Ala Ala Glu
320 325 330

acc gaa agt aag ata gtc atc cag ccg gtg gag aag gac agc aag gac 14918
Thr Glu Ser Lys Ile Val Ile Gln Pro Val Glu Lys Asp Ser Lys Asp
335 340 345

agg agc tac aac gtg ctc gcg gac aag aaa aac acc gcc tac cge age 14966
Arg Ser Tyr Asn Val Leu Ala Asp Lys Lys Asn Thr Ala Tyr Arg Ser
350 355 360

tgg tac ctg gcc tac aac tac ggc gac ccc gag aag ggc gtg cge tcc 15014
Trp Tyr Leu Ala Tyr Asn Tyr Gly Asp Pro Glu Lys Gly Val Arg Ser
365 370 375

tgg acg ctg ctc acc ace tcg gac gte acc tgce ggc gtg gag caa gtc 15062
Trp Thr Leu Leu Thr Thr Ser Asp Val Thr Cys Gly vVal Glu Gln Val
380 385 390 395

tac tgg tcg ctg cce gac atg atg caa gac ccg gtc acc tte ecge tecc 15110
Tyr Trp Ser Leu Pro Asp Met Met Gln Asp Pro Val Thr Phe Arg Ser
400 405 410

acg cgt caa gtt agc aac tac ccg gtg gtg ggc gce gag ctec ctg cce 15158
Thr Arg Gln Val Ser Asn Tyr Pro Val Val Gly Ala Glu Leu Leu Pro
415 420 425

gtc tac tcc aag agc tte tte aac gag cag gcc gtec tac tecg cag cag 15206

Val Tyr Ser Lys Ser Phe Phe Asn Glu Gln Ala Val Tyr Ser Gln Gln
430 435 440
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ctg cgc gec ttc acc tcg cte acg cac gte ttc aac cgc tte cce gag 15254
Leu Arg Ala Phe Thr Ser Leu Thr His Val Phe Asn Arg Phe Pro Glu
445 450 455

aac cag atc ctec gtc cge ceg ccec geg cece acc att acc ace gte agt 15302
Asn Gln Ile Leu Val Arg Pro Pro Ala Pro Thr Ile Thr Thr Val Ser

460 465 470 475

gaa aac gtt cct gct ctc aca gat cac ggg acc ctg ccg ctg cgc age 15350
Glu Asn Val Pro Ala Leu Thr Asp His Gly Thr Leu Pro Leu Arg Ser

480 485 490
agt atc cgg gga gte cag cgc gtg acc gtc act gac gcc aga cgec cge 15398
Ser Ile Arg Gly Val Gln Arg Val Thr Val Thr Asp Ala Arg Arg Arg
495 500 505
acc tgc ccc tac gtc tac aag gcc ctg gge gta gtc gcg ccg cge gte 15446
Thr Cys Pro Tyr Val Tyr Lys Ala Leu Gly Val Val Ala Pro Arg Val
510 515 520
ctc tcg age cge ace ttc taa aaaatgtcca ttctcatcte geccagtaat 15497
Leu Ser Ser Arg Thr Phe
525

aacaccggtt ggggcctgeg cgcgcccage aagatgtacg gaggegcteg ccaacgetce 15557
acgcaacacc ccgtgcgegt gcgegggeac ttcegegete cctggggege cctcaaggge 15617
cgcgtgeget cgegcaccac cgtcgacgac gtgatcgace aggtggtgge cgacgegege 15677
aactacacgc ccgeegecege gecccgtctee accgtggacg cegtcatcga cagegtggtg 15737
gccgacgcge gecggtacge ccgcaccaag agcecggcgge ggegcatcge ceggeggecac 15797
cggagcaccc ccgccatgecg cgceggegecga gecttgetge gcagggccag gegcacggga 15857
cgcagggcca tgctcaggge ggecagacge gceggcectceg gcagcagcag cgcecggeagg 15917
acccgcagac gcgcggccac ggcggcggcg gcggccatcg ccagcatgte cegeccgegg 15977
cgceggcaacyg tgtactgggt gcgegacgece gecaccggtyg tgcgegtgec cgtgegecace 16037
cgccceecte gcacttgaag atgctgactt cgcgatgttg atgtgtcecca gecggegagga 16097
ggatgtccaa gcgcaaatac aaggaagaga tgctccaggt catcgegect gagatctacg 16157
gcecegegge ggcggtgaag gaggaaagaa agccccgcaa actgaagcegg gtcaaaaagg 16217
acaaaaagga ggaggaagat gacggactgg tggagtttgt gcgcgagttc gcccccegge 16277
ggegcgtgeca gtggegeggyg cggaaagtga aaccggtget geggeccgge accacggtgg 16337
tcttcacgce cggcgagegt teecggcteceg cctccaageg ctectacgac gaggtgtacg 16397
gggacgagga catcctcgag caggcggtcg agegtctggg cgagtttgeg tacggecaage 16457
gcagccgcce cgcgcccttg aaagaggagg cggtgtccat cccgcectggac cacggcaacce 16517
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ccacgccgag
ggggcttcaa
agcgccagaa
aggtcaaggt
tcaagatcce
ccatggaggt
gacgcaagta
tcececcacgec
gcaagaccac
tggtgcggag
acccgagcat
ctcegegtee
aacgggctge
ggcttecctge
gcttcegtgg
ataaaaaaaa
atcaattttt
gacatcggea
cttaagaatt
gggcaggcgce
ctggccteag
aacagccgce
gagctgccte
ctgctgacge
accacgcggce
gcgaccctgg
gcegtegegt

agcatcgtgg

cctgaagceceg
gcgcegaggge
gctggaggac
gcggcccatce
cacggagccc
gcagacggat
cggcgeggece
gggctaccgce
caceccgceeoge
agtgtatcge
cgccatttaa
ccattacggg
gtcgccatca
ccgcecgetgat
cggtgcagge
aaatggactg
cgtecectgge
acagccaact
tcgggtccac
tgagggaaaa
gcatcaacgg
tggacgcggt
ccctggacaa
acacggacga
ccgtggegece
acttgcctece
cgcgcgeccee

gtctgggagt

gtgaccctgce
ggcgaggatc
gtgctggagce
aagcaggtgg
atggaaacgce
ccctggatge
agcctgctga
ggcacgcget
cgtcegtegcea
agcgggcgcyg
ctaccgecte
ctaccgagga
ccaccggcgg
cceccatcatce
ctctcagege
acgctecectgg
accgcgacac
gaacgggggc
gctcaaaacc
gctgaaagaa
ggtggttgac
cccgecegeg
gcgcggegac
gccgececeg
tctggcceacce
gcctegecee
ccgaggcegce

gcagagtgtg

agcaggtgcet
tgtacccgac
acatgaaggt
ccecegggect
agaccgagcc
cagcaccagc
tgcccaacta
tctacegegg
gcecgecgeag
agcctctgac
ctacttgcag
agaaagccgce
cggecgegeea
gccgcggecga
cactgagaca
tectgtgatg
ggcacgcggce
gccttcaatt
tatggcaaca
cagaacttcce
ctggccaacc
gggtccgtygyg
aagcgaccgce
tacgaggagg
ggagtgctga
tccacagtgg
ccccaggega

aagcgccgcece
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accgagcgeg
catgcagctg
ggaccccgag
gggcgtgcag
cgtgaagcece
ttccaccage
cgecgctgeat
ctacaccage
cagcaccgceg
cctgecgege
atatggcccet
gccgtagaag
tcagcaagceg
tecggggegat
caaaaaagca
tgtgttttta
cgtttatggg
ggagcagtct
aggcgtggaa
agcagaaggt
aggcecgtgea
agatgcccca
gtcecegacge
cggtgaaact
aacccagcag
ctaagccecct
actggcagag

gctgetatta

PCT/US02/33645

gcgccgegec
atggtgccca
gtgcagcccg
accgtggaca
agcaccagca
actcgccgaa
ccttccatea
agcecgecgec
acttcecgect
gcgegctacce
cacatgccge
gctgacgggg

gttgggggga

ccececggeata
tggatttgta
gatggaagac
cacctggagce
ctggagcggg
cagcagcaca
ggttgatggc
gaaacagatc
ggtggaggag
ggaggagacyg
gggcctgecce
cagccagcce
gcegeeggtyg
cactctgaac

aaagacactg

16577

16637

16697

16757

16817

16877

16937

16997

17057

17117

17177

17237

17297

17357

17417

17477

17537

17597

17657

17717

17777

17837

17897

17957

18017

18077

18137

18197
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tagcgettaa cttgcttgte tgtgtgtata tgtatgteeg ccgaccagaa ggaggagtgt 18257

gaagaggcge gtcgccgagt tgcaag atg gecc ace cca tcg atg ctg cce cag 18310
Met Ala Thr Pro Ser Met Leu Pro Gln
530 535

tgg gcg tac atg cac atc gce gga cag gac gct teg gag tac ctg agt 18358
Trp Ala Tyr Met His Ile Ala Gly Gln Asp Ala Ser Glu Tyr Leu Ser
540 545 550

ccg ggt ctg gtg cag ttc gec cge gec aca gac ace tac ttc agt ctg 18406
Pro Gly Leu Val Gln Phe Ala Arg Ala Thr Asp Thr Tyr Phe Ser Leu
555 560 565 570

ggg aac aag ttt agg aac ccec acg gtg gcg cce acg cac gat gtg acce 18454
Gly Asn Lys Phe Arg Asn Pro Thr Val Ala Pro Thr His Asp Val Thr
575 580 585

acc gac cgc agc cag cgg ctg acg ctg cge ttc gtg cece gtg gac cgce 18502
Thr Asp Arg Ser Gln Arg Leu Thr Leu Arg Phe Val Pro Val Asp Arg
590 595 600

gag gac aac acc tac tcg tac aaa gtg cgc tac acg ctg gcec gtg ggc 18550
Glu Asp Asn Thr Tyr Ser Tyr Lys Val Arg Tyr Thr Leu Ala Val Gly
605 610 615

gac aac cgc gtg ctg gac atg gcc agc acc tac ttt gac atc cgc ggc 18598
Asp Asn Arg Val Leu Asp Met Ala Ser Thr Tyr Phe Asp Ile Arg Gly
620 625 630

gtg ctg gac cgg ggc cct agc ttc aaa cecc tac tct ggc acc gcc tac 18646
Val Leu Asp Arg Gly Pro Ser Phe Lys Pro Tyr Ser Gly Thr Ala Tyr
635 640 645 650

aac agc cta gct cce aag gga gct cce aat tecc age cag tgg gag caa 18694
Asn Ser Leu Ala Pro Lys Gly Ala Pro Asn Ser Ser Gln Trp Glu Gln
655 660 665

gca aaa aca ggc aat ggg gga act atg gaa aca cac aca tat ggt gtg 18742
Ala Lys Thr Gly Asn Gly Gly Thr Met Glu Thr His Thr Tyr Gly Val
670 675 680

gcc cca atg ggc gga gag aat att aca aaa gat ggt ctt caa att gga 18790
Ala Pro Met Gly Gly Glu Asn Ile Thr Lys Asp Gly Leu Gln Ile Gly
685 690 695

act gac gtt aca gcg aat cag aat aaa cca att tat gec gac aaa aca 18838
Thr Asp Val Thr Ala Asn Gln Asn Lys Pro Ile Tyr Ala Asp Lys Thr
700 705 710

ttt caa cca gaa ccg caa gta gga gaa gaa aat tgg caa gaa act gaa 18886
Phe Gin Pro Glu Pro Gln Val Gly Glu Glu Asn Trp Gln Glu Thr Glu
715 720 725 730

aac ttt tat ggc ggt aga gct ctt aaa aaa gac aca aac atg aaa cct 18934

Asn Phe Tyr Gly Gly Arg Ala Leu Lys Lys Asp Thr Asn Met Lys Pro
735 740 ‘ 745
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tgc tat ggc tec tat get aga cce acc aat gaa aaa gga ggt caa gct 18982
Cys Tyr Gly Ser Tyr Ala Arg Pro Thr Asn Glu Lys Gly Gly Gln Ala
750 755 760

aaa ctt aaa gtt gga gat gat gga gtt cca acc aaa gaa ttc gac ata 19030
Lys Leu Lys Val Gly Asp Asp Gly Val Pro Thr Lys Glu Phe Asp Ile
765 770 775

gac ctg gct ttc ttt gat act ccc ggt gge acc gtg aac ggt caa gac 19078
Asp Leu Ala Phe Phe Asp Thr Pro Gly Gly Thr Val Asn Gly Gln Asp
780 785 790

gag tat aaa gca gac att gtc atg tat acc gaa aac acg tat ttg gaa 19126
Glu Tyr Lys Ala Asp Ile Val Met Tyr Thr Glu Asn Thr Tyr Leu Glu
795 800 805 810

act cca gac acg cat gtg gta tac aaa cca ggc aag gat gat gca agt 19174
Thr Pro Asp Thr His Val Val Tyr Lys Pro Gly Lys Asp Asp Ala Ser
815 820 825

tct gaa att aac ctg gtt cag cag tct atg ccc aac aga ccc aac tac 19222
Ser Glu Ile Asn Leu Val Gln Gln Ser Met Pro Asn Arg Pro Asn Tyr
830 835 840

att ggg ttc agg gac aac ttt atc ggt ctt atg tac tac aac agc act 19270
Ile Gly Phe Arg Asp Asn Phe Ile Gly Leu Met Tyr Tyr Asn Ser Thr
845 850 855

ggc aat atg ggt gtg ctt gect ggt cag gce tee cag ctg aat get gtg 19318
Gly Asn Met Gly Val Leu Ala Gly Gln Ala Ser Gln Leu Asn Ala Val
860 865 870

gtt gat ttg caa gac aga aac acc gag ctg tcc tac cag ctc ttg ctt 19366
Val Asp Leu Gln Asp Arg Asn Thr Glu Leu Ser Tyr Gln Leu Leu Leu
875 880 885 890

gac tct ttg ggt gac aga acc cgg tat ttec agt atg tgg aac cag gcg 19414
Asp Ser Leu Gly Asp Arg Thr Arg Tyr Phe Ser Met Trp Asn Gln Ala
895 900 905

gtg gac agt tat gac ccc gat gtg cgc atc atc gaa aac cat ggt gtg 19462
Val Asp Ser Tyr Asp Pro Asp Val Arg Ile Ile Glu Asn His Gly Val
910 915 920

gag gat gaa ttg cca aac tat tgc ttec cecec ttg gac ggc tet gge act 19510
Glu Asp Glu Leu Pro Asn Tyr Cys Phe Pro Leu Asp Gly Ser Gly Thr
925 930 935

aac gcc gca tac caa ggt gtg aaa gta aaa gat ggt caa gat ggt gat 19558
Asn Ala Ala Tyr Gln Gly Val Lys Val Lys Asp Gly Gln Asp Gly Asp
940 945 ’ 950

gtt gag agt gaa tgg gaa aat gac gat act gtt geca gct cga aat caa 19606

Val Glu Ser Glu Trp Glu Asn Asp Asp Thr Val Ala Ala Arg Asn Gln
955 960 965 970
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tta tgt aaa ggt aac att ttc gcc atg gag att aat ctc cag gct aac 19654
Leu Cys Lys Gly Asn Ile Phe Ala Met Glu Ile Asn Leu Gln Ala Asn
975 980 985

ctg tgg aga agt ttc ctc tac teg aac gtg gce ctg tac ctg ccc gac 19702
Leu Trp Arg Ser Phe Leu Tyr Ser Asn Val Ala Leu Tyr Leu Pro Asp

990 995 1000

tce tac aag tac acg ccg acc aac gtc acg ctg ccg acc aac acc 19747
Ser Tyr Lys Tyr Thr Pro Thr Asn Val Thr Leu Pro Thr Asn Thr

1005 1010 1015
aac acc tac gat tac atg aat ggc aga gtg aca cct ccc tcg ctg 19792
Asn Thr Tyr Asp Tyr Met Asn Gly Arg Val Thr Pro Pro Ser Leu

1020 1025 1030
gta gac gecc tac ctc aac atc ggg gcg cgce tgg tcg ctg gac ccce 19837
Val Asp Ala Tyr Leu Asn Ile Gly Ala Arg Trp Ser Leu Asp Pro

1035 1040 1045
atg gac aac gtc aac ccec ttc aac cac cac cgc aac gcg ggc ctg 19882
Met Asp Asn Val Asn Pro Phe Asn His His Arg Asn Ala Gly Leu

1050 1055 1060
cgc tac ege tce atg cte ctg gge aac ggg cge tac gtg ccc ttc 19927
Arg Tyr Arg Ser Met Leu Leu Gly Asn Gly Arg Tyr Val Pro Phe

1065 1070 1075
cac atc cag gtg ccc caa aag ttt ttc gee atc aag agc ctc ctg 19972
His Ile Gln Val Pro Gln Lys Phe Phe Ala Ile Lys Ser Leu Leu

1080 1085 1090
ctec ctg ccc ggg tece tac acc tac gag tgg aac ttc cgec aag gac 20017
Leu Leu Pro Gly Ser Tyr Thr Tyr Glu Trp Asn Phe Arg Lys Asp

1095 1100 1105
gtc aac atg atc ctg cag agc tecec cta ggc aac gac ctg cgc acg 20062
Val Asn Met Ile Leu Gln Ser Ser Leu Gly Asn Asp Leu Arg Thr

1110 1115 1120
gac ggg gcc tec atc gee ttec ace agec atc aac ctc tac gcec acc 20107
Asp Gly Ala Ser Ile Ala Phe Thr Ser Ile Asn Leu Tyr Ala Thr

1125 1130 1135
tte ttc cecc atg geg cac aac ace gee tec acg ctc gag gcc atg 20152
Phe Phe Pro Met Ala His Asn Thr Ala Ser Thr Leu Glu Ala Met

1140 1145 1150
ctg cgc aac gac acc aac gac cag tcc ttc aac gac tac ctc tcecg 20197
Leu Arg Asn Asp Thr Asn Asp Gln Ser Phe Asn Asp Tyr Leu Ser

1155 1160 1165
gcg gec aac  atg cte tac ccc ate ceg gece aac gee ace  aac gtg 20242
Ala Ala Asn Met Leu Tyr Pro Ile Pro Ala Asn Ala Thr Asn Val

1170 1175 1180
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ccc atc tcc ate ccec teg cge aac tgg gcc gee tte cge gga tgg 20287
Pro Ile Ser Ile Pro Ser Arg Asn Trp Ala Ala Phe Arg Gly Trp

1185 1190 1195
tce ttc acg cge ctg aag acc cge gag acg ccc tecg ctc ggc tcc 20332
Ser Phe Thr Arg Leu Lys Thr Arg Glu Thr Pro Ser Leu Gly Ser

1200 1205 1210
ggg ttc gac ccc tac ttc gtc tac teg gge tce ate cce tac cta 20377
Gly Phe Asp Pro Tyr Phe Val Tyr Ser Gly Ser Ile Pro Tyr Leu

1215 1220 1225
gac ggc acc ttc tac ctc aac cac acc ttc aag aag gtc tcc atc 20422
Asp Gly Thr Phe Tyr Leu Asn His Thr Phe Lys Lys Val Ser Ile

1230 1235 1240
acc ttce gac tecc tece gtec age tgg ccc gge aac gac cge cte ctg 20467
Thr Phe Asp Ser Ser Val Ser Trp Pro Gly Asn Asp Arg Leu Leu

1245 1250 1255
acg ccc aac gag ttc gaa atc aag cgc acc gtc gac gga gag gga 20512
Thr Pro Asn Glu Phe Glu Ile Lys Arg Thr Val Asp Gly Glu Gly

1260 1265 1270
tac aac gtg gcc cag tgc aac atg acc aag gac tgg ttc ctg gte 20557
Tyr Asn Val Ala Gln Cys Asn Met Thr Lys Asp Trp Phe Leu Val

1275 1280 1285
cag atg ctg gcc cac tac aac atc ggc tac cag ggc ttc tac gtg 20602
Gln Met Leu Ala His Tyr Asn Ile Gly Tyr Gln Gly Phe Tyr Val

1290 1295 1300
ccc gag ggc tac aag gac cgc atg tac tce ttc tte cge aac tte 20647
Pro Glu Gly Tyr Lys Asp Arg Met Tyr Ser Phe Phe Arg Asn Phe

1305 1310 1315
cag ccc atg agec cgce cag gtc gtg gac gag gtc aac tac aag gac 20692
Gln Pro Met Ser Arg Gln Val Val Asp Glu Val Asn Tyr Lys Asp

1320 1325 1330
tac cag gcc gtc acc ctg gecec tac cag cac aac aac teg gge tte 20737
Tyr Gln Ala Val Thr Leu Ala Tyr Gln His Asn Asn Ser Gly Phe

1335 1340 1345
gtc gge tac ctec gcg cece acc atg cge cag ggce cag cce  tac ccc 20782
Val Gly Tyr Leu Ala Pro Thr Met Arg Gln Gly Gln Pro Tyr Pro

1350 1355 1360 A
gcc aac tac ccc tac ceg cte atec gge aag age gcc gtc gee age 20827
Ala Asn Tyr Pro Tyr Pro Leu Ile Gly Lys Ser Ala Val Ala Ser

1365 1370 1375
gtc acc cag aaa aag ttc ctc tgec gac cgg gtc atg tgg cgc atc 20872
Val Thr Gln Lys Lys Phe Leu Cys Asp Arg Val Met Trp Arg Ile

1380 1385 1390
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ccec ttec tee agc aac tte atg tce atg ggc geg ctc ace gac cte 20917
Pro Phe Ser Ser Asn Phe Met Ser Met Gly Ala Leu Thr Asp Leu

1395 1400 1405
ggc cag aac atg ctc tac gcc aac tecc gee cac geg cta gac atg 20962
Gly Gln Asn Met Leu Tyr Ala Asn Ser Ala His Ala Leu Asp Met

1410 1415 1420
aat ttc gaa gtc gac ccc atg gat gag tcc acc ctt cte tat gtt 21007
Asn Phe Glu Val Asp Pro Met Asp Glu Ser Thr Leu Leu Tyr Val

1425 1430 1435
gtc tte gaa gtc ttc gac gtc gtc cga gtg cac cag cce cac cgce 21052
Val Phe Glu Val Phe Asp Val Val Arg Val His Gln Pro His Arg

1440 1445 1450
ggc gtc atc gaa gcc gtc tac ctg cgc acg cce tte tcg gce gge 21097
Gly Val Ile Glu Ala Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly

1455 1460 1465
aac gce acc  acc taa gecgcetettg cttcttgecaa gatgacggeg ggetccggeg 21152
Asn Ala Thr Thr

1470
agcaggagct cagggccatc ctccgegace tgggctgegg geectgette ctgggcacct 21212
tecgacaageg cttecctgga ttcatggece cgoacaaget ggectgegece atcgtgaaca 21272
cggccggcceg cgagaccggyg ggcegagcact ggetggectt cgectggaac .cegegectece 21332
acacatgcta cctcttcgac cccttegggt tctcggacga gecgectcaag cagatctace 21392
agttcgagta cgagggcctg ctgegtegeca gegecctgge caccgaggac cgctgcgtca 21452
ccctggaaaa gtccacccag accgtgcagg gtccgegetce ggecgectge gggctcttet 21512
gctgecatgtt cctgcacgec ttegtgecact ggcccgacceg ccccatggac aagaacccca 21572
ccatgaactt actgacgggg gtgcccaacg gcatgctcca gtcgccccag gtggaacceca 21632
ccctgegeeg caaccaggaa gcgctctace gettectcaa tgcccactce gcctacttte 21692
gctcecaceg cgegegeatce gagaaggcca ccgecttecga cegcatgaat caagacatgt 21752
aaaaaaccgg tgtgtgtatg tgaatgettt attcataata aacagcacat gtttatgecca 21812
ccttctctga ggctetgact ttatttagaa atcgaagggg ttctgecgge tcteggecatg 21872
gceegeggge agggatacgt tgcggaactg gtacttggge agecacttga actcggggat 21932
cagcagcttg ggcacgggga ggtcggggaa cgagtcegecte cacagettge gegtgagttg 21992
cagggcgccc agcaggtcgg gegcggagat cttgaaatcg cagttgggac ccgegttctg 22052
cgcgegagag ttgeggtaca cggggttgeca gecactggaac accatcaggg ccgggtgett 22112
cacgcttgcc agcaccgtcg cgteggtgat gecctccacg teccagatcct cggegttgge 22172

52
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catcccgaag
gtggttgcaa
cgggtacatg
cteggtgaag
gtgcacgcag
ctgggtgatc
cacatccatc
cttgceccteg
cttgtgggeg
ggtcagggte
caggtggcag
caggtcgctce
ccaggccgaa
cgccgecgag
ctecgatgatg
cctttegtee
tttetttttg
cacgactatt
ctggggcaga
tcegegtteg
cattgtgttc
gccatctgcee
cccgececgece
catcgagatt
cttttcagcc
gaaccaggct
gcatctggcece

cctcagcgtg

ggggtcatct
tcgcagtgcea
gccttecatga
aagacceccgce
cagcgcgegt
ttggceccggt
tcgatagtgt
gctteggtge
atctgggagt
ttgttgctgg
atgcggeggt
tccacgeggt
acgatcggca
gtcagggggt
cgcacggggyg
tcgectgtect
ggcggcagag
tcttettett
ggcggaggcyg
ggggtgcget
tcctagggag
ccecgecgceca
agccccacct
gacctgggcet
ccggaagaga
gggcacgage
cgccaatgea

gcggagctca

tgcaggtctg
gggggatcag
aagcctccag
aggacttgcet

cgttgttgge

tggggttcte

gctccttetg
agccgtgcag
gcgagtgeac
tgaaggtcag
acacctcgcce
accggtccat
ggctcagggyg
cgttctegte
gaaagctgaa
ggctgatgtc
gcggcggcega
ggcegtegtce
acgggctcte
cetggeggeyg
caacaacaag
ccgccgacga
ccgacgccgce
acgtgacgcce
accaccaaga
atggcgacta
tcatcgtcaa

gccgcgecta

ccgecccecatg
catcatctgg
ctggcggaag
agagaactgg
cagctgcacc
cttcagegeg
gatcatcacg
ccacagcgeg
gaagccctge
cgggatgceyg
ctgcteggge
cagcagcegte
gttecttcacc
cagggtctca
gcccacggece
ttgcaaaggc
tgtgctggga
cgagaccacg
geggttegge
ctgctctgac
catggagact
gaaccagcag
ggccccagac
cgcggageac
gcagccagag
cctgageggy
ggacgcgcetg

cgagcgcaac

53

ctgggcacge
gcectgectegg
gcctgectgeg
ttggtggege
acgctgegece
cgctgeecegt
gtccegtgea
cagccggtge
aggaagcggce
cggtgctect
atcagctgga
atcacttcca
gccattgtca
aacactcgcet
gccagctcct
acatgcttgg
gagcgcgagt
cggcggtagg
gggcggctygyg
tgacttccte
cagccatcgt
cagaatgaaa
atgcaagaga
gaggaggagc
caggaagcag
gcagaggacg
ctcgaccgeg

ctcttectege
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agccgggett
agctcatgcc
ccttgeccgece
agccggegte
cccagceggtt
tectegetege
ggcaccgcag
actcccagtt
ccatcatcge
cgttcacata
aggcggactt
tgceccttcte
tcttagtcege
tgcegtectt
cctcggcectg
tcttgcgggy
tectcegttcac
catgcctctt
cagagccccet
cgcggeegge
cgccaacatce
gcttaaccge
tggaggaatc
tggcagegeg
agaacgagca
tgctcatcaa
ccgaggtgec

cgcgegtgece

22232

22292

22352

22412

22472

22532

22592

22652

22712

22772

22832

22892

22952

23012

23072

23132.

23192

23252

23312

23372

23432

23492

23552

23612

23672

23732

23792

23852
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ccccaagcge
cttecgeggtyg
cgtctectge
ccgectaccet
cgacgagact
cgcecectggtg
gctgacccac
ggaccaggtg
gagttcggac
gagtagcacc
gaccgtggag
cgaggagaac
caacgtggag
gcaaaacgtyg
cgtctacctg
ggaggagcag
gaccgggtte
cctgecggetyg
ctttcgctcet
ctecggactte
cttgctgege
cgagggtctg
ctgcaaccce
cggcgacggce
cttgcgcaag
atcccagecg
ccaattgcaa
ctacttggac

gaagcagcaa

cagcccaacg
cccgaggcce
cgcgecaacce
gatatcacct
cgggccgcga
gagttggaag
ttcgcctace
ctcatcaage
gagggcaagce
ccccagagcee
ctggagtgtc
ctgcactacc
ctgaccaacc
ctgcacacca
tacctctgcee
aacctgaaag
gacgagcgta
acgctgcgca
ttcatcecteg
gtgcecgctga
ctggccaact
ctggagtgcec
cagctgctga
gagggcaagyg
ttegtgeceg
cccaaggccg
gccatccaga
ccccagaccg

gaagctgaaa

gcacctgtga
tggccaccta
gcacccgcgc
ccttggaaga
acgctctgca
gcgacaacgc
cggcgctcaa
gcgcctegee
ccgtggtcag
tggaagagcg
tgcgccgett
tcttcaggea
tggtctccta
ccctgegegg
acacctggca
agctctgcaa
ccaccgccte
acgggctgec
aacgctccgyg
ccttececgega
acctggccta
actgccgcetg
gcgagaccca
ggggtctgaa
aggactacca
agctgtcggce
aatcccgceca
gagaggagct

gtggagctge

gcccaacccg
ccacctcttt
cgacgcectg
ggttceccaag
aggaagcgga
gcgectggeg
cctgcceccce
cctcteggag
cgacgagcag
gcgcaagcetce
ctttgecegac
cgggttegtg
catgggcatc
ggaggcccge
gacgggcatg
gctcctgceag
ggacctggcc
cgactttatg
gatcctgcce
gtgceecceeg
ccactcggac
caacctctge
gatcatcgge
actcaccccg
tccettegag
ctgcgtcatc
agaatttctg

caaccccagce

cgccgecgga
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cgcctcaact
ttcaagaacc
ctcaacctgg
atcttcgagg
gaggagcatg
gtcctcaage
aaggtcatga
gaggagatgc
ctggcgeget
atgatggccg
gcggagaccc
cgccaggcect
ctgcacgaga
cgcgactaca
ggcgtgtgge
aagaacctca
gacctcatct
agccaaagca
gccacctgct
ccgctctgga
gtgatcgagg
acgccgcacce
accttcgagt
gggctgtgga
atcaggttct
acccaggggyg
ctgaaaaagg

ttcececccagg

ggatttggag
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tctacceggt
aaaggatccc
gcececcggege
gtctgggeag
agcaccacag
gcacggtcga
gcgecgtceat
aggaccccga
ggctgggagce
tggtcctggt
tgcgcaaggt
gcaagatctc
accgcctggyg
tccgegactg
agcagtgcect
aggccctgtg
tccecgageg
tgttgcaaaa
ccgegetgee
gccactgcecta
acgtcagcgg
gctecectgge
tgcaaggccce
cctcggecta
acgaggacca
ccatcctgge
gccacggggt
atgcceccgag

gaagactggg

23912

23972

24032

24092

24152

24212

24272

24332

24392

24452

24512

24572

24632

24692

24752

24812

24872

24932

24992

25052

25112

25172

25232

25292

25352

25412

25472

25532

25592
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agagcagtca
acagcctgceca
ccgeccgcecag
cgggtcgggyg
accccaccac
aaaacgccat
acctgctctt
tccacagece
gcggcageag
gagccggege
cagcagagtce
acccgecagtt
gaggctctct
acacggaaaa
aagagattcc
ccgcccagga
gggtgaatga
ccacgccecg
ttccccagee
actcaggtgt
taaagcggct
cgctgggtcet
cgcctegtea
tcggcactct
gctceccecgg
tggacggcta
tggaccactg

agctgceccga

ggcagaggag
agacagtctg
accgtegtcecce
tcgeggegge
ccagaccggt
cgtctectge
ccaccgeggg
ctactactgt
cagctagaaa
agacccggga
gggggcagga
gtctgtatca
tcaacaagta
aggcgggaat
cacgccttac
ctactccacc
catccgegece
ccatcacctt
cacgaccgta
ccagctggcee
ggtgatccga
gcgacctgac
ggccgtectyg
ccagttegtg
ccactacccg
cgattgaatg
ccgecgcette

ggagcaccct

gaggagatgg
gaggaggaag
tcggcggaga
cgggcccaca
aagaaggagc
ttgcaagcct
gtgaacttcce
ttccaagaag
atccacagcg
gctgaggaac
gcaggaactg
caagagcgaa
ctgcgcegete
tacgtcacca
atgtggagct
cgcatgaact
caccgaaacc
aatcecgcegta
ctacttcege
ggcggcgecyg
ggcagaggca
ggagtcttcc
actttggaga
gaggagttca
gacgagttca
tcccatggtg
cgctgettceg

cagggcccag

aagactggga
acgaggtgga
aagcaagcag
gtaggtggga
ggcagggata

gcgggggcaa

cccgcaacat
aggcagaaac
gcggcaggty
cggatettte
aaagtcaaga
gaccaacttc
actcttaaag
cctgegeect
accagcccca
ggctcagtge
agatactcct
attggccege
gagacgccca
ccctgtgteg
cacagctcaa
aactcgccgg
gttcgtccte
ctceccteggt
tcccgaactt
gcgcagcetga
ctcgggatct

cccacggagt
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cagcactcag
ggaggcagag
cacggatacce
cgagaccggyg
caagtcctgg
catctcctte
cttgcattac
ccagcagcag
gactgaggat
ccaccctcta
accgttctcet
agcgcactct
agtagcccge
tcgecececgacce
gatgggcctg
cgggccegeg
agaacagtca
cgcecectggtg
ggccgaagtc
tcaccgccecce
cgacgaggtg
atcggggaga
gcagccccgce
ctacttcaac
cgacgccatc
cctagctegg
cgccgagttt

gcggatcatc
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gcagaggagg
gaagaagcag
atctcegcete
cgcttceega
cgggggcaca
acccggeget
taccgtcacc
cagaaaacca
cgcggcgaac
tgccatcectte
gcgctegete
cgaggacgcc
gccecgeceac
atcatgagca
gcecgeeggeg
atgatctcac
gcgatcaccg
taccaggaaa
cagctgacta
gctcagggta
gtgagctctt
tcttecttea
tcgggeggea
ccectteteeg
agcgagtcgg
cttcgacacc

gcctactttg

gtcgaagggg

25652

25712

25772

25832

25892

25952

26012

26072

26132

26192

26252

26312

26372

26432

26492

26552

26612

26672

26732

26792

26852

26912

26972

27032

27092

27152

27212

27272
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gcctcgacte
aaggacagac
tttgttgtct
gattgtggtyg
cagcteccagt
gcegttgtcea
ttttccacce
tgcgtctcecag
ccegetacta
aataccacta
tgggaggtgg
tacctatacc
ggaagatcac
tgggcggcege
aatgccagcet
gggaatgcga
ccgtgtggea
cccegegeac
tgagcaagca
cttacagcct
tcgctatteg
acaccttgtt
cttatgcctc
tagagggtac
cagttaaact
gcagcaataa
gtacaaactt
ctcectagaac

ccaccacaac

ccacctgcett
ccttecttact
gctgtgtact
ttecctgetat
gtaagcccca
accactgcga
gcagaagcaa
gaccctgcca
acaaccaaac
ccggaggtga
tggggttaat
tceettgetg
cctagtgagce
ggctgtagtg
gagttttcag
gaacgtgaga
geccggggac
cgtgaataat
gtacgatatg
gtgcacggeg
ccccagaaat
tttacagaca
tggttatgca
ccaatcacaa
ttgtaagggt
taatcttaca
tcatacagga
taccaccace

tacagaaacc

cggatcttca
ttgtactgca
gagtataata
caaccggtce
caagaagtac
caacgacgga
gctccagcte
tcacaccttc
tacccaccaa
gctecgaggt
agcgctagge
ttcgtactta
tgcggtgege
aaggagaagg
cccgatggea
atcgagtaca
cccgagtggt
actttcattt
tggcceeccea
ctaatcaccg
aatgccgaga
atgcegtctgt
aacatacaga
gccaaggttg
gaattgcecge
cttttttcaa
caagataaat
accactactg

accaccagca

gccagcgacc
tctgcaacca
aaagctgaga
ctgttcttca
ctcacctgge
gtectgetga
tteccaaccct
cacctgatcc
cgccaccgtce
cgaccaacct
ctagttgcgg
gtggtgetgt
tggtggcggt
ccgatcectg
atcggtgegce
ataacaagac
acaccgtctce
ttgcgecacat
cgaaggagaa
ctatcgtgtyg
aagagaaaca
taaatttttt
aaacccttta
catggtattt
gtacacataa
ttacaaaaca
attatactgt
caaagcccac

caacacttgce
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gatcctggtce
ccceggectg
tcagcgacta
ccgggaacga
tgttccaggg
gcggecctge
tcctececegg
cgaataccac
gcgaccttte
ctgggattta
gtgggctttt
gttgctggtt
gttgctttceg
cttgecatttc
ggtactgatc
tcggaacaat
tgteccceggt
gtgcaacacg
catcgtggte
cctgagcatt
gccataacac
aaacattgtg
tgtaggatct
ttatagaacc
aactccactt
atatactggt
taaggtagaa
tgtgaaaact

tgcaactaca
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gagcgcgaac
catgaaagtc
ctceggacte
gaccgagctc
ctcccegatce
caaccttact
gacctatcag
agcgccgetce
ctetgaatct
ctacggcccece
ggttctcetge
taagaaatgg
attgtgggac
aatcccaaca
aagtgcggat
actctcgegt
gctgacggcet
gtcatgtgga
ttctcecateg
cacatgctca
gttttttecac
ctcagtattg
gatggtacac
aacactgatc
acatttagtt
acttattaca
aatcctacca
acaactagga

cacacacaca

27332

27392

27452

27512

27572

27632

27692

27752

27812

27872

27932

27992

28052

28112

28172

28232

28292

28352

28412

28472

28532

28592

28652

28712

28772

28832

28892

28952

29012
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ctaagctaac
gcaccacttc
tgtgcatgtt
gactgaacga
agatcctagg
gagatgttac
tttcgtggta
aaggcaaaac
tactcaatgt
aaatgatttt
ttcataccac
ttcacggaga
tagtcagcgg
tttttgettyg
atgtttaatt
tggcattgtt
tgaaggagat
ataccatcta
taatcttace
tagtgtgacc
accactgcct
aaatcagcct
atttttgatg
atttttgtcc
caatctctcc
tcttececcact
tgtgatcggyg

caacgcgcac

cttacagacc
caatgaggag
gatcatcgcce
caagctggaa
cctttttagt
tattaccact
ttgctatttt
ctcaaactct
cacgaaagca
ttacaaagtg
acacacagaa
ttcctttget
cattgtcggt
ctgctataga
ttttccagag
tttaatagta
aacatcacac
ggatggagag
attgttaacyg
agtgatgggt
acgcctagec
accaccacta
ttggccccat
actgtcgaga
tcgetttecet
cccectgaage

ttggtcatcce

cgcaagccgg

actaatgatt
atacccaaat
ttgtgcatgg
cacttactaa
ttttctatca
ggttctaatt
ggaactgaca
aaaatctcta
tatggtggca
gaagtggttg
caaacaccag
gtcaataccc
gtgctttegg
aggctttacc
ccatgaaggce
aaattaccag
tagcaggtgt
atatttgcac
ctaaccaatc
actataccca
cacctagcac
cagcagcaga
ctagcagtcc
gccacaccac
ctacaccaat
aaacagacgg
tggccgtgtt

cctacaagcce

tgatcgcect
ccatgattgg
tgtactatge
gtgttgaatt
ttacctctge
atacactgaa
ctgatcaaac
attatcaatg
gttattattg
atcccactac
aggcaacaga
ctacacccga
gattagcagt
gacaaaaatc
agttagcgct
agttagcttt
agaaggtgct
ctggaatgta
tcagaatggg
gcatagtttt
taccacacag
ggttgccagc
cactgctagt
agctacctcc
cagccecgcet
cggcatgcaa
gctctactac

catcgttate
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gctgcaaaag
cattattgtt
cttectgctac
ttaatttttt
tctttgtgaa
agggccaccce
tgaattatgce
caatggcact
ccectggacaa
accacccacc
agcagagttg
tcagcggtgt
cataatcatc
agacccactg
ctagtttttt
attaaacatg
caaaacacca
acttattatt
ttaattaaag
aactacaaca
acaaccacat
tcgtetgggyg
accaatgagc
agtgccttct
actactccta
tggcagatca

atcttctgcce

gggcagecgg
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ggggataaca 29072
gctgtagtgg 29132
agaaagcaca 29192
agaaccatga 29252
tcagtggata 29312
tcaggtatge 29372
aattttcaaa 29432
gatctgatac 29492
aacactgaag 29552
accacaacta 29612
gccttccagg 29672
ccggggecge 29732
tgcatgttca 29792
ctgaacctct 29852
gttctttgat 29912
ttaatgtaac 29972
cctggacaaa 30032
gcataggagt 30092
gacagagtgt 30152
ttactgtcat 30212
acagtacatc 30272
tcecgagtgge 30332
agactactga 30392
ctagcaccgce 30452
gccecgetece 30512
ccctgetecat 30572
gcegeattece 30632
agccgecttca 30692
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ggtggaaggyg

ttcctagaca
ctectggtgge
ccttegteac
tcattgactyg
agcgagtgge
gcttctgcetyg
ggaggttecge
atcagacatg
cctcatctce
ctatctecceg
accaccacag
acccatgcte
ccaataacaa
tcgcccaact
tagccatcca
acgaggtcac
tcacctgect
ggtgcatcca
gcggcectecyg
catattgatg
atattgatga
tctetgteca
aggcccegge

ccctcaatct

gat gat gac ttc gac ccc
Asp Asp Asp Phe Asp Pro
1485

1480

ggtctaagga
attcttgatce
caacgccagt
ctgcatctge
gatctttgtg
gcagctgctc
ttagtgctce
aaatgcaaat
catcccagcet
tttgtgattt
cctgaacctg
cctaggeccac
cccgcetatta
cgtcaacgac
tcgcattegt
ccagtgcaag
ccagaccgac
ggtcggagtce
ctgctectgce
cgacctcctc
atgatttaaa
tttgagttta
tgttttetge
gggctgcaaa

tcattttatc

atcttctett
actattctta
ccagactgta
tgctgtagceca
cgcatcgect
aggctcctct
ccegtecegt
tccaagaacc
ggatcatgat
acccctgett
acacaccacc
aatacatgcec
gttacttcaa
cttctectgg
cagcagcagyg
agaggcatct
catcgcctet
aaccccatcg
gactcccceg
ccéatgaact
taaaaaaaat
acaaaaataa
caacaccacc

cttcctceeac

ctcttttaca
tctgeetect
ttgggccctt
tagtctgect
acctgcgcca
gataagcatg
cgaccccegg
ctggaaattc
cattgggatc
tgactttggt
acagcagcaa
catattagac
tctaaccggce
acatggacgg
agagagccgt
tctgcectggt
cctacgagct
tcatcaccca
actgcgtcca
aatcaccccce
aatcatttga
agaatcactt
tcactccecct

acgctgaagg

ttctatcag atg tcc aaa
Met Ser Lys

gtatggtgat
ccaagtctgt
cgcctectac
gcttatcacc
ccacccccag
cgggctectge
tcccecacte
ctcaaatgct
gtgaacattc
tggaactcgce
cctecaggcac
tatgaggccg
ggagatgact
ccgegecteg
caaggagctg
gaaacaggcc
cctgcagcag
gcagteggge
cactctgatc
ttatccagtg
tttgaaataa
acttgaaatc
cttcccaget
ggatgtcaaa
aag

Lys
1475

1490

58
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tgaactatga
gccacccteg
gtgctctttg
ttcttccagt
taccgcgacc
tacttctcege
agtcccccga
accgccaaaa
tggcctgcecac
cagaggcgcet
acgcactacc
agccacagcg
gacccactgg
gagcagcgac
caggacggca
aagatctcct
cgccagaagt
gataccaagg
aagaccctct
aaataaagat
agatacaatc
tgataccagg
ctggtactge

ttecctectgt

cgc gtc cgg gtg
Arg Val Arg Val

gtc tac ccc tac gat gca gac aac gca
Val Tyr Pro Tyr Asp Ala Asp Asn Ala

30752

30812

30872

30932

30992

31052

31112

31172

31232

31292

31352

31412

31472

31532

31592

31652

31712

31772

31832

31882

31952

32012

32072

32132

32185

32230
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Cccg acc gtg cce ttc ate aac cce cce tte gtc tct tca gat gga 32275
Pro Thr Val Pro Phe Ile Asn Pro Pro Phe Val Ser Ser Asp Gly

1495 1500 1505

ttc caa gag aag ccc ctg ggg gtg ttg tcc ctg cga ctg get gac 32320
Phe Gln Glu Lys Pro Leu Gly Val Leu Ser Leu Arg Leu Ala Asp

1510 1515 1520

ccc  gte acc acc aag aac ggg gaa atc acc ctc aag ctg gga gag 32365
Pro Val Thr Thr Lys Asn Gly Glu Ile Thr Leu Lys Leu Gly Glu

1525 1530 1535

999 dgtg gac ctc gac teg tcg gga aaa cte ate tce aac acg gcc 32410
Gly Val Asp Leu Asp Ser Ser Gly Lys Leu Ile Ser Asn Thr Ala

1540 1545 1550

acc aag gcc gece gee cect  cte agt att tca aac aac ace att tee 32455
Thr Lys Ala Ala Ala Pro Leu Ser Ile Ser Asn Asn Thr Ile Ser

1555 1560 1565

ctt aaa act gct gec cet  ttc tac aac aac aat gga act tta agc 32500
Leu Lys Thr Ala Ala Pro Phe Tyr Asn Asn Asn Gly Thr Leu Ser

1570 1575 1580

ctc aat gtec tcc aca cca tta gca gta ttt cece aca ttt aac act 32545
Leu Asn Val Ser Thr Pro Leu Ala Val Phe Pro Thr Phe Asn Thr

1585 1590 1595

tta ggc ata agt ctt gga aac ggt ctt cag act tca aat aag ttg 32590
Leu Gly Ile Ser Leu Gly Asn Gly Leu Gln Thr Ser Asn Lys Leu

1600 1605 1610

ttg act gta caa cta act cat cct ctt aca tte agc tca aat agce 32635
Leu Thr Val Gln Leu Thr His Pro Leu Thr Phe Ser Ser Asn Ser

1615 1620 1625

atc aca gta aaa aca gac aaa ggg cta tat att aac tcc agt gga 32680
Ile Thr Val Lys Thr Asp Lys Gly Leu Tyr Ile Asn Ser Ser Gly

1630 1635 1640

aac aga gga ctt gag gct aat ata age cta aaa aga gga cta gtt 32725
Asn Arg Gly Leu Glu Ala Asn Ile Ser Leu Lys Arg Gly Leu Val

1645 1650 1655

ttt gac ggt aat gct att gea aca tat att gga aat ggc tta gac 32770
Phe Asp Gly Asn Ala Ile Ala Thr Tyr Ile Gly Asn Gly Leu Asp

1660 1665 1670

tat gga tct tat gat agt gat gga aaa aca aga ccc gta att acc 32815
Tyr Gly Ser Tyr Asp Ser Asp Gly Lys Thr Arg Pro Val Ile Thr

1675 1680 1685

aaa att gga gca gga tta aat ttt gat gct aac aaa gca ata get 32860
Lys Ile Gly Ala Gly Leu Asn Phe Asp Ala Asn Lys Ala Ile Ala

1690 1695 1700
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- gtc aaa cta ggc aca ggt tta agt ttt gac tcc gct ggt gee ttg 32905
Val Lys Leu Gly Thr Gly Leu Ser Phe Asp Ser Ala Gly Ala Leu
1705 1710 1715
aca gct gga aac aaa cag gat gac aag cta aca ctt tgg act acc 32950
Thr Ala Gly Asn Lys Gln Asp Asp Lys Leu Thr Leu Trp Thr Thr
1720 1725 1730
cct gac cca agc cct aat tgt caa tta ctt teca gac aga gat gcc 32995
Pro Asp Pro Ser Pro Asn Cys Gln Leu Leu Ser Asp Arg Asp Ala
1735 1740 1745
aaa ttt act ctc tgt ctt aca aaa tge ggt agt caa ata cta ggc 33040
Lys Phe Thr Leu Cys Leu Thr Lys Cys Gly Ser Gln Ile Leu Gly
1750 1755 1760
act gtg gca gtg gcg gect gttt act gta gga tca gca cta aat cca 33085
Thr Val Ala Val Ala Ala Val Thr Val Gly Ser Ala Leu Asn Pro
1765 1770 1775
att aat gac aca gtc aaa agc gecc ata gtt ttc ctt aga ttt gat 33130
Ile Asn Asp Thr Val Lys Ser Ala Ile Val Phe Leu Arg Phe Asp
1780 1785 1790
tec gat ggt gta ctc atg tca aac tca tca atg gta ggt gat tac 33175
Ser Asp Gly Val Leu Met Ser Asn Ser Ser Met Val Gly Asp Tyr
1795 1800 1805
tgg aac ttt agg gag gga cag acc act caa agt gta gcc tat aca 33220
Trp Asn Phe Arg Glu Gly Gln Thr Thr Gln Ser Val Ala Tyr Thr
1810 1815 1820
aat gct gtg gga ttc atg cca aat ata ggt gca tat cca aaa acc 33265
Asn Ala Val Gly Phe Met Pro Asn Ile Gly Ala Tyr Pro Lys Thr
1825 1830 1835
caa agt aaa aca cct aaa aat agc ata gtc agt cag gta tat tta 33310
Gln Ser Lys Thr Pro Lys Asn Ser Ile Val Ser Gln Val Tyr Leu
1840 1845 1850
act gga gaa act act atg cca atg aca cta acc ata act ttc aat 33355
Thr Gly Glu Thr Thr Met Pro Met Thr Leu Thr Ile Thr Phe Asn
1855 1860 1865
ggc act gat gaa aaa gac aca acc cca gtt age acc tac tct atg 33400
Gly Thr Asp Glu Lys Asp Thr Thr Pro Val Ser Thr Tyr Ser Met
1870 1875 1880
act ttt aca tgg cag tgg act gga gac tat aag gac aaa aat att 33445
Thr Phe Thr Trp Gln Trp Thr Gly Asp Tyr Lys Asp Lys Asn Ile
1885 ‘ 1890 1895
acc ttt get acc aac tca ttc tct ttt tec tac atc gec cag gaa 33490
Thr Phe Ala Thr Asn Ser Phe Ser Phe Ser Tyr Ile Ala Gln Glu
1900 1905 1910
taa tcccacccag caagccaacc ccttttcecca ccacctttgt ctatatggaa 33543

60



WO 03/046124

actctgaaac
gagcagttat
cagccttgaa
cagtttcaga
gcatectgcac
tctggaagaa
gtgtcgeatce
ggggtteggyg
ggtgcggegyg
caggaccacc
gggaaggatg
cctccagaag
ccggtaccac
ggccagcacc
gaggacccac
gcacaggcat
atcccaggge
cacataactt
caccagagaa
gtgatggcgg
cattttcgta
ggtcteggeg
gcagcagatc
catcgaccac
tgacggcgygyg
ggagcacttc
aaataacagc

aagcctccac

agaaaaataa
ttttecctcececa
catctgaatg
gcgagccagt
ctcacagcte
gcagaagagc
aggccccgca
tccagggact
gcgcagcagce
aggttgttca
ctacccacgt
acgctgccca
atcaccctcet
gcceccgeccyg
cgctegtacce
atgctecatge
acggggaact
acattgtgca
gecgegggtet
gacgcggctyg
cttgctgtag
cttggaacgce
tagggcctcea
cgtggaatgg
ggagggaaga
aaaatgaagg
caggtcaaag

gcgcacatce

agttcaagtg
cccteccagg
ccattggtga
ctcggatcgg
aacagctgag
ggcggtggga
gcagtcgctg
ccctcagceat
gcatgcgaat
acagtccata
ggccgtcgta
tgtacatgat
ggttgaacat
ccatgcagcg
cgtggatcat
atctcttcag
cttgcaggac
tggacagggt
cggtctceccte
atcgtgttct
cagaacctgg
tcggtgttaa
ggagtgatga
gccaggcccea
acaggaagaa
tcacggagat
gtgatacggt

agaaacaaga

ttttattgaa
acatggaata
tggacatgct
tcagggagat
gattgtecctce
atcatagtcc
ccgecgecgce
gatgcccacg
ctecgctcagg
gttcaacacg
ccagatccte
ctcecttggge
gcagcceccgg
aagagacccc
ctgggagctyg
cactctcagce
agcgaaccce
atcgcaatca
acagcgtggt
cgaccgtgtc
tcecgggeget
agttgtaaaa
agatcccatce
gccagatgat
ccatgattaa
ggcacctctc
tctcgagatg

caatagcgaa

61

tcaacagttt
caccaccctc
tttggtctce
gaaaccctce
ggtggtcggyg
gcgaacggga
tccgtcaage
gccctcagceca
tcactgcagt
ctccagccga
aggtaaatca
atgtggecggt
atgatcctge
ggatccecggce
aacaagtcta
tecteggggy
gcagaacagg
ggéagcaccg
aagggggccy
atgatgcagt
gcacaccgat
cagccactct
atgcctgata
gcaattttgt
cttttaatcc
gcccecegetg

ttccacggtyg

agcegggaggyg

PCT/US02/33645
tacaggactc 33603
tccccecegea 33663
acgttccaca 33723
gggcactccc 33783
atcacggtta 33843
tcggecggtg 33903
tgctgctcag 33963
tcagtegtet 34023
acgtgcaaca 34083
aactcatcge 34143
agtggcgctc 34203
tcaccacctc 34263
ggaaccacag 34323
aatgacaatg 34383
tgttggcaca 34443
tcaaaaccat 34503
gcaatcctecg 34563
ggtgatccte 34623
gccgatacgg 34683
tgctttcgga 34743
cgccggegge 34803
ctcagaccgt 34863
gctctgatca 34923
tgggtttcgg 34983
aaacggtctce 35043
tgttggtgga 35103
gcttccagca 35163
ttetectaatt 35223
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cctcaaccat
gaatgattcg
gagcacccte
gttcacctgce
ctccctcage
acccccagga
agcattgecca
ataactggac
caggtgcacyg
catggttagt
ggcgaacagyg
gaccctcegta
cggcgtgaat
aaaagcggcce
tgccatgcgg
gcacaggcag
cttaccgagc
ctctaacctg
ggccaaagtc
ggtgacacac
ggttcccacg
acccgccccg

ttcaaacagc

g

<210> ©

<211> 529
<212> PRT
<213>

catgttacac
aactagttcce
caccggcatt
agcagattga
aataactgta
ataagagaag
aatgtaagat
agaaaatcgg
tttagggect
tagctgatct
tgggtaaatc
aaaattgtcg
gattcgagaa
gaggaagcaa
atgaagcaca
cgaagctcce
ggcagcagca
tcegeceget
taaaaatacc
tcagaaaaat
ctacgtcatc
ccecctaacgg

tcatttgecat

tcectgcacca
tgaggtaaat
cttaagcaca
caagcggaat
agtactcttt
ggcaagccac
tgaaataagce
gtaagcaatt
cgggaacaac
gtaaaaaaac
gttctctcca
ctatgattga
gaagcataca
tgaggcacta
aaattttcag
gatcccteca
gcggcacaca
ctctgctcaa
cgccaaataa
acgcgcactt
aaaacacgac
tecgecgetcee

attaacgcgce

tccecagata
ccaagccagce
ccctcataat
atcaaaatct
catatcgtct
attacagata
atgctggcta
tttaagaaaa
gatggagtaa
aaaaaataaa
gcaccaggca
aaaccatcac
ccccecggaac
caacgctcac
gtgcgtaaaa
gatacacata
acaggcgcaa
tatatagcce
tcacacacgc
cctcaaacgg
tttcaaattc
cgcagccaat

accaaaagtt

chimpanzee adenovirus serotype Pan6
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attttcattt
catgataaaa
tccaagatat
ctgcegegat
ccgaaatttt
aaccgaagtc
gacccggtga
tcaacaaaag

gtgcaagggyg

acattaaacc
ggccacgggyg
agagagacgt
attggagtcc
tctecaagtce
aatgtaatta
caaagcctca
gagtcagaga
cagatctaca
ccagcacacg
ccaaactgce
cgtcgaccgt
caccttccte

tgaggtatat

PCT/US02/33645
ttccagectt 35283
agctcgcgeca 35343
tctgctcctg 35403
ccctgagete 35463
tagccatagg 35523
cccceccagtg 35583
tatcttccag 35643
aaaaatcttce 35703
tgcgttccag 35763
atgctagcct 35823
tctccggege 35883
tccecggtgge 35943
gtgagtgaaa 36003
agcaaagcga 36063
ctccectect 36123
gcgtccatag 36183
aaagactgag 36243
ctgacgtaaa 36303
cccagaaacc 36363
gtcatttccg 36423
taaaaacatc 36483
cctcecccaaa 36543
tattgatgat 36603

36604
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<400>

6

Met Met Arg

1

Val

Pro

Ile

Leu

65

Asp

Pro

Trp

Asn

Arg

145

Glu

Ser

Tyr

Val

Glu

225

Ile

Ser

Gln

Met

Tyr

Arg

Val

His

Thr

Gly

Glu

130

Lys

Leu

Val

Leu

Lys

210

Leu

Val

Asn

Ile

Gln

Val

35

Tyr

Asp

Ser

Glu

Gly

115

Phe

Thr

Thr

Thr

Ala

195

Phe

Val

Leu

Leu

Leu
275

Arg

Gln

20

Pro

Ser

Asn

Asn

Ala

100

Gln

Met

Pro

Tyr

Met

180

Val

Asp

Met

Leu

Leu

260

Tyr

Val

Ala

Pro

Glu

Lys

Phe

85

Ser

Leu

Tyr

Asn

Glu

165

Thr

Gly

Thr

Pro

Pro

245

Gly

Glu

Tyr

Val

Arg

Leu

Ser

70

Leu

Thr

Lys

Ser

Gly

150

Trp

Ile

Arg

Arg

Gly

230

Gly

Ile

Asp

Pro

Ala

Tyr

Ala

55

Ala

Thr

Gln
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Asn

135

Val

Val

Asp

Gln

Asn

215

Val

Cys

Arg

Leu

Glu

Ala

Leu

40

Pro

Asp

Thr

Thr

Ile

120

Lys

Asp

Glu

Leu

Asn

200

Phe

Tyr

Gly

Lys

Glu
280

Gly

Ala

25

Ala

Leu

Ile

Val

Ile

105

Met

Phe

Asp

Phe

Met

185

Gly

Arg

Thr

Val

Arg

265

Gly

Pro

10

Met

Pro

Tyr

Ala

Val

90

Asn

His

Lys

Asp

Glu

170

Asn

Vval

Leu

Asn

Asp

250

Gln

Gly

Pro

Gln

Thr

Asp

Ser

75

Gln

Phe

Thr

Ala

Tyr

155

Leu

Asn

Leu

Gly

Glu

235

Phe

Pro

Asn

63

Pro

Pro

Glu

Thr

60

Leu

Asn

Asp

Asn

Arg

140

Asp

Pro

Ala

Glu

Trp

220

Ala

Thr

Phe

Ile

Ser

Pro

Gly

45

Thr

Asn

Asn

Glu

Met

125

Val

Gly

Glu

Ile

Ser

205

Asp

Phe

Glu

Gln

Pro
285

Tyr

Leu

30

Arg

Arg

Tyr

Asp

Arg

110

Pro

Met

Ser

Gly

Ile

190

Asp

Pro

His

Ser

Glu

270

Ala

Glu

15

Glu

Asn

Leu

Gln

Phe

95

Ser

Asn

Val

Gln

Asn

175

Asp

Ile

Val

Pro

Arg

255

Gly

Leu
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Ser

Ala

Ser

Tyr

Asn

80

Thr

Arg

Val

Ser

Asp

160

Phe

Asn

Gly

Thr

Asp

240

Leu

Phe

Leu



WO 03/046124

Asp

Thr

305

Ala

Val

Leu

Asn

Thr

385

Asp

Asn

Phe

Ser

Arg

465

Leu

Gln

Tyr

Phe

Val

290

Ala

Ser
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Ala

Tyr

370

Ser

Met

Tyr

Phe

Leu

450

Pro

Thr
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<210>
<211>
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<213>

<400>

7
9

Glu

Ala

Ala

Gln

Asp

355

Gly

Asp

Met

Pro

Asn

435

Thr

Pro

Asp

Val

Ala
515

42

PRT
chimpanzee adenovirus serotype Pané
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Val

295

Ala

Ala

Lys

Thr
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Glu

Asp
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Glu
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Ser
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510

Ser

Ala
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Tyr
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Val

Tyr
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400
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Thr

Val

Ala

480

Val

Val

Thr

Met Ala Thr Pro Ser Met Leu Pro Gln Trp Ala Tyr Met His Ile Ala

1

5
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Gly
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Thr

Thr
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Met

Ala

20

Asp

Pro

Phe

Tyr

Tyr

100

Tyr

Ser

Thr

Asp

Ile

180

Asn

Asp

Glu

Thr

Thr

260

Glu

Gly

Pro

Ser

Thr

Thr

Val

Thr

85

Phe

Ser

Ser

His

Gly

165

Tyr

Trp

Thr

Lys

Lys

245

vVal

Asn

Lys

Asn

Glu

Tyr

His

Pro

70

Leu

Asp

Gly

Gln

Thr

150

Leu

Ala

Gln

Asn

Gly

230

Glu

Asn

Thr

Asp

Arg
310

Tyxr

Phe

Asp

55

Vval

Ala

Ile

Thr

Trp

135

Tyx

Gln

Asp

Glu

Met

215

Gly

Phe

Gly

Tyr

Asp

295

Pro

Leu

Ser

40

Val

Asp

Val

Arg

Ala

120

Glu

Gly

Ile

Lys

Thr

200

Lys

Gln

Asp

Gln

Leu

280

Ala

Asn

Ser

25

Leu

Thr

Arg

Gly

Gly

105

Tyr

Gln

val

Gly

Thr

185

Glu

Pro

Ala

Ile

Asp

265

Glu

Ser

Tyr

Pro

Gly

Thr

Glu

Asp

90

Val

Asn

Ala

Ala

Thr

170

Phe

Asn

Cys

Lys

Asp

250

Glu

Thr

Ser

Ile

Gly

Asn

Asp

Asp

Asn

Leu

Ser

Lys

Pro

155

Asp

Gln

Phe

Tyr

Leu

235

Leu

Tyr

Pro

Glu

Gly
315

65

Leu

Lys

Arg

Asn

Arg

Asp

Leu

Thr

140

Met

Val

Pro

Tyr

Gly

220

Lys

Ala

Lys

Asp

Ile

300

Phe

Val

Phe

45

Ser

Thr

Val

Arg

Ala

125

Gly

Gly

Thr

Glu

Gly

205

Ser

Val

Phe

Ala

Thr

285

Asn

Arg

Gln

30

Arg

Gln

Tyr

Leu

Gly

110

Pro

Asn

Gly

Ala

Pro

190

Gly

Tyr

Gly

Phe

Asp

270

His

Leu

Asp

Phe

Asn

Axg

Ser

Asp

95

Pro

Lys

Gly

Glu

Asn

175

Gln

Arg

Ala

Asp

Asp

255

Ile

Val

Val

Asn

PCT/US02/33645

Ala

Pro

Leu

Tyr

80

Met

Ser

Gly

Gly

Asn

160

Gln

Val

Ala

Arg

Asp

240

Thr

Val

Val

Gln

Phe
320



WO 03/046124

Ile

Gly

Thr

Arg

Val

385

Cys

Lys

Asp

Ala

Ser

465

Asn

Arg

Arg

Arg

Tyr

545

Ser

Lys

Thr

Phe

Gly

Gln

Glu

Tyr

370

Arg

Phe

Val

Asp

Met

450

Asn

Val

Val

Trp

Asn

530

Val

Leu

Asp

Asp

Phe
610

Leu

Ala

Leu

355

Phe

Ile

Pro

Lys

Thr

435

Glu

Val

Thr

Thr

Ser

515

Ala

Pro

Leu

Val

Gly

595

Pro

Met

Ser

340

Ser

Ser

Ile

Leu

Asp

420

Val

Ile

Ala

Leu

Pro

500

Leu

Gly

Phe

Leu

Asn

580

Ala

Met

Tyr

325

Gln

Tyr

Met

Glu

Asp

405

Gly

Ala

Asn

Leu

Pro

485

Pro

Asp

Leu

His

Leu

565

Met

Ser

Ala

Tyr

Leu

Gln

Trp

Asn

390

Gly

Gln

Ala

Leu

Tyr

470

Thx

Ser

Pro

Arg

Ile

550

Pro

Ile

Ile

His

Asn

Asn

Leu

Asn

375

His

Ser

Asp

Arg

Gln

455

Leu

Asn

Leu

Met

Tyr

535

Gln

Gly

Leu

Ala

Asn
615

Ser

Ala

Leu

360

Gln

Gly

Gly

Gly

Asn

440

Ala

Pro

Thr

Val

Asp

520

Arg

Val

Ser

Gln

Phe

600

Thr

Thr

Val

345

Leu

Ala

Val

Thr

Asp

425

Gln

Asn

Asp

Asn

Asp

505

Asn

Ser

Pro

Tyr

Ser

585

Thr

Ala

Gly

330

Val

Asp

Val

Glu

Asn

410

val

Leu

Leu

Ser

Thr

490

Ala

Val

Met

Gln

Thr

570

Ser

Ser

Ser

Asn

Asp

Ser

Asp

Asp

395

Ala

Glu

Cys

Trp

Tyr

475

Tyr

Tyr

Asn

Leu

Lys

555

Tyr

Leu

Ile

Thr

66

Met

Leu

Leu

Ser

380

Glu

Ala

Ser

Lys

Arg

460

Lys

Asp

Leu

Pro

Leu

540

Phe

Glu

Gly

Asn

Leu
620

Gly

Gln

Gly

365

Tyr

Leu

Tyr

Glu

Gly

445

Ser

Tyr

Tyr

Asn

Phe

525

Gly

Phe

Trp

Asn

Leu

605

Glu

Val

Asp

350

Asp

Asp

Pro

Gln

Trp

430

Asn

Phe

Thr

Met

Ile

510

Asn

Asn

Ala

Asn

Asp

590

Tyr

Ala

Leu

335

Arg

Arg

Pro

Asn

Gly

415

Glu

Ile

Leu

Pro

Asn

495

Gly

His

Gly

Ile

Phe

575

Leu

Ala

Met

PCT/US02/33645

Ala

Asn

Thr

Asp

Tyr

400

Val

Asn

Phe

Tyr

Thr

480

Gly

Ala

His

Arg

Lys

560

Arg

Arg

Thr

Leu
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Arg

625

Asn

Ile

Leu

Phe

Asn

705

Trp

Arg

Lys

Gln

Phe

785

Tyr

Gly

Pro

Val

Phe

865

Asn

Val

Phe

Asn

Met

Pro

Lys

Val

690

His

Pro

Thr

Asp

Gly

770

Arg

Lys

Phe

Ala

Thr

850

Ser

Met

Asp

Asp

Asp

Leu

Ser

Thr

675

Tyr

Thr

Gly

Val

Trp

755

Phe

Asn

Asp

Val

Asn

835

Gln

Ser

Leu

Pro

Val
915

Thr

Tyr

Arg

660

Arg

Ser

Phe

Asn

Asp

740

Phe

Tyr

Phe

Tyr

Gly

820

Tyr

Lys

Asn

Tyr

Met

900

Val

Asn

Pro

645

Asn

Glu

Gly

Lys

Asp

725

Gly

Leu

Val

Gln

Gln

805

Tyr

Pro

Lys

Phe

Ala

885

Asp

Arg

Asp
630
Ile
Trp
Thr
Ser
Lys
710
Arg
Glu
Val
Pro
Pro
790
Ala
Leu
Tyx
Phe
Met
870
Asn

Glu

Val

Gln

Pro

Ala

Pro

Ile

695

Val

Leu

Gly

Gln

Glu

775

Met

Val

Ala

Pro

Leu

855

Ser

Ser

Ser

His

Ser

Ala

Ala

Ser

680

Pro

Ser

Leu

Tyr

Met

760

Gly

Ser

Thr

Pro

Leu

840

Cys

Met

Ala

Thr

Gln
920

Phe

Asn

Phe

665

Leu

Tyr

Ile

Thr

Asn

745

Leu

Tyx

Arg

Leu

Thr

825

Ile

Asp

Gly

His

Leu

905

Pro

Asn

Ala
650

Arg

Asp
635

Thr

Gly

Gly Ser

Leu

Thr

Pro

730

Val

Ala

Lys

Gln

Ala

810

Met

Gly

Arg

Ala

Ala

890

Leu

His

Asp

Phe

715

Asn

Ala

His

Asp

Val

795

Tyr

Arg

Lys

Val

Leu

875

Leu

Tyr

Arg

67

Tyr

Asn

Trp

Gly

Gly

700

Asp

Glu

Gln

Tyr

Arg

780

Val

Gln

Gln

Ser

Met

860

Thr

Asp

Val

Gly

Leu

Val

Ser

Phe

685

Thr

Ser

Phe

Cys

Asn

765

Met

Asp

His

Gly

Ala

845

Trp

Asp

Met

Val

Val
925

Ser

Pro

Phe

670

Asp

Phe

Ser

Glu

Asn

750

Ile

Tyr

Glu

Asn

Gln

830

Val

Arg

Leu

Asn

Phe

910

Ile

Ala

Ile

655

Thr

Pro

Tyr

Val

Ile

735

Met

Gly

Ser

Val

Asn

815

Pro

Ala

Ile

Gly

Phe

895

Glu

Glu

PCT/US02/33645

Ala

640

Ser

Arg

Tyzxr

Leu

Ser

720

Lys

Thr

Tyr

Phe

Asn

800

Ser

Tyr

Ser

Pro

Gln

880

Glu

Val

Ala
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Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly Asn Ala Thr Thr

930 935 940
<210> 8
<211> 443
<212> PRT

<213> chimpanzee adenovirus serotype Pané
<400> 8

Met Ser Lys Lys Arg Val Arg Val Asp Asp Asp Phe Asp Pro Val Tyxr
1 5 10 15

Pro Tyr Asp Ala Asp Asn Ala Pro Thr Val Pro Phe Ile Asn Pro Pro
20 25 30

Phe Val Ser Ser Asp Gly Phe Gln Glu Lys Pro Leu Gly Val Leu Ser
35 40 45

Leu Arg Leu Ala Asp Pro Val Thr Thr Lys Asn Gly Glu Ile Thr Leu
50 55 60

Lys Leu Gly Glu Gly Val Asp Leu Asp Ser Ser Gly Lys Leu Ile Ser
65 70 75 80

Asn Thr Ala Thr Lys Ala Ala Ala Pro Leu Ser Ile Ser Asn Asn Thr
85 90 95

Ile Ser Leu Lys Thr Ala Ala Pro Phe Tyr Asn Asn Asn Gly Thr Leu
100 105 110

Ser Leu Asn Val Ser Thr Pro Leu Ala Val Phe Pro Thr Phe Asn Thr
115 120 125

Leu Gly Ile Ser Leu Gly Asn Gly Leu Gln Thr Ser Asn Lys Leu Leu
130 135 140

Thr Val Gln Leu Thr His Pro Leu Thr Phe Ser Ser Asn Ser Ile Thr
145 150 155 160

Val Lys Thr Asp Lys Gly Leu Tyr Ile Asn Ser Ser Gly Asn Arg Gly
165 170 175

Leu Glu Ala Asn Ile Ser Leu Lys Arg Gly Leu Val Phe Asp Gly Asn
180 185 190

Ala Ile Ala Thr Tyr Ile Gly Asn Gly Leu Asp Tyr Gly Ser Tyr Asp
195 200 205

Ser Asp Gly Lys Thr Arg Pro Val Ile Thr Lys Ile Gly Ala Gly Leu
210 215 220

Asn Phe Asp Ala Asn Lys Ala Ile Ala Val Lys Leu Gly Thr Gly Leu
225 230 235 . 240

68
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Ser Phe Asp Ser Ala Gly Ala Leu Thr Ala Gly Asn Lys Gln Asp Asp
245 250 255

Lys Leu Thr Leu Trp Thr Thr Pro Asp Pro Ser Pro Asn Cys Gln Leu
260 265 270

Leu Ser Asp Arg Asp Ala Lys Phe Thr Leu Cys Leu Thr Lys Cys Gly
275 280 285

Ser Gln Ile Leu Gly Thr Val Ala Val Ala Ala Val Thr Vali Gly Ser
290 295 300

Ala Leu Asn Pro Ile Asn Asp Thr Val Lys Ser Ala Ile Val Phe Leu
305 310 315 320

Arg Phe Asp Ser Asp Gly Val Leu Met Ser Asn Ser Ser Met Val Gly
325 330 335

Asp Tyr Trp Asn Phe Arg Glu Gly Gln Thr Thr Gln Ser Val Ala Tyr
340 345 350

Thr Asn Ala Val Gly Phe Met Pro Asn Ile Gly Ala Tyr Pro Lys Thr
355 360 365

Gln Ser Lys Thr Pro Lys Asn Ser Ile Val Ser Gln Val Tyr Leu Thr
370 375 380

Gly Glu Thr Thr Met Pro Met Thr Leu Thr Ile Thr Phe Asn Gly Thr
385 390 395 400

Asp Glu Lys Asp Thr Thr Pro Val Ser Thr Tyr Ser Met Thr Phe Thr
405 410 415

Trp Gln Trp Thr Gly Asp Tyr Lys Asp Lys Asn Ile Thr Phe Ala Thr
420 425 © 430

Asn Ser Phe Ser Phe Ser Tyr Ile Ala Gln Glu

435 440
<210> 9
<211> 36535 :
<212> DNA

<213> chimpanzee adenovirus serotype Pan”

<220>

<221> CDS

<222> (13874)..(15469)
<223> L2 Penton

<220>

<221> CDS

<222> {18288)..(21086)
<223> L3 Hexon

69
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<220>
<221>
<222>
<223>

CDS

<400> 9

catcatcaat
atttggggag
tgacgttttt
gacgtcaaac
ggaaatgagg
aatgaggaag
ggccgagtag
tteccgegtac
tttaaacctyg
cctecegegece
gtaatgtttt
gtggcgaccc
atctggaggt
gcgatgcecge
cctctcecteca
aagagctcga
aggaggcgat
tggactgtcc
ctggagataa
acagtaagtg
atttatgtat
tcagagtgca
agaccagttg
ctacagggtg

ccacacatgt

aatatacctc
ggaggaaggt
aatacgtggce
gaggtgtggt
tgtttctggg
tgaaaatctg
actttgaccg
ggtgtcaaag
cgctctctag
gcgagtecaga
cctggctact
tcctgagceccecce
ggatgtgccce
gctgetgget
taccccgaga
cctgegetge
tcgagcectgca
tactctgccc
gaatgtgatg
tgattaactt
atgttttttt
tttcatcace
cagtgagagt
gggatgaacc

gtgtttactt

(32094) ..(33425)
L5 Fiber

aaacttttgg
gattggccga
cgtgaggcgg
ttgaacacgg
cggatgcaag
agtaatttcg
attacgtggg
tceggtgttt
tcaagaggcc
tctacacttt
gggaacgaga
cctaccccat
gagaacgacc
gccgagcagyg
cceggcagag
tatgaggaat
tcgaaccagg
ggacacggct
tgtgcecctgt
tagttgggaa
atgtgtaggt
cccagaaatt
caccgggcgg
tttggacttg

aaggtgatgt

tgcgegttaa
gagacgggcg
agccggtttg
aaatactcaa
tgaaaacggg
cgtttatgge
ggtttecgatt
ttacgtaggce
actcttgagt
gaaagatgag
ttctggaatt
ttgaggcgece
ccaacgagga
ctaatacgga
gtgagaaaaa
gcttgectee
gagtgaaagc
gtaagtcttg
gctatatgag
ggcagagggt
cccgtetctg
ggcgaggaac
agagcagctg
tgtaccegga

cagtatttat

70

tatgcaaatg
accgttaggg
caagttcteg
ttttccegeg
ccattttcgce
agggaggagt
accgtatttt
gtcagctgat
gccagcgagt
gcacctgaga
ggtggtggac
ttcgectgtac
ggcggtgaat
ctctggcteca
gatccccgag
gagcgatgat
tgecgggcecgaa
tgaatttcat
agcttacaac
gactgggtge
acgtagatga
cgcccgaaga
tggagagttt
aacgccccag

agggtgtgga

PCT/US02/33645

agctgtttga
gcggggcggyg
tgggaaaagt
ctctectgaca
gcgaaaactg
atttgccgag
tcacctaaat
cgccagggta
agagttttct
gacctgcccg
gccatgatgg
gatttgtatg
gatttgttta
gacagcgatt
cttaaagggg
gaggaggacg
agctttagce
cgcatgaata
cattgtgttt
tgactggttt
gacccccact
tattattcat
ggatgacttg
gcactaagtg

gtgcaataaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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atccgtgttyg
gcaggtgcag
gaagactttc
tggagattct
aaggatcaat
ggccatcagt
agaactaccg
catttcagca
tgccagegcece
atcctgagte
cagcaagagg
gcggaggagyg
ccagtggacg
aactgactgt
agtcgcaggyg
agacttgttg
tggctetgaa
gctacatttc
gatgttgtat
acgcgaggtt
cagtgcacgg
tttcagtgag
gcaaggtgtce
gcgaagccaa
gcaatgccca
tgctgacctg
cccgcaagac
ggtccecgeceg

tggagcccga

actttaagtg
acctgtgtgg
accagactag
gctteggtgg
ttgaggatat
ctcactttaa
ccgeggtage
gggattaccg
tgaatgcaat
tccagtcacc
aggaggagga
aggagtagct
ggagaggggyg
cagtctgatg
gatagatgag
gttggagcct
gccagacaag
agggaatggg

gatgaatatg

caggggtgat
atgctcctte
gggatgcagce
agtgaagaaa
agtcaaacac
agtcaagcat
cgceggtggg
atggcccgag
aggcatgttce

tgccatgtcce

cgtggtttat
tcagttcaga
acagctgcta
gcctctaget
tttgagagag
ccagagtatt
cttttttgcee
tctggactgce
ctccggcectac
ccaggaacac
tcgagaagag
gacttgttte
attaagcggg
agccgeagge
gtctecggtga
gaggatgatt
aagtacaaga
gccgaggtgg
taccecggggyg
gggtataatg
tttgggttca
ttttcagcca
tgcctgtteg
tgcgectceta
aacatgatct
aacagccata
ttcgagcaca
atgccctacc

agagtgagcc

gactcagggg

gcaggactca
gagaactcat
aagctagtct
tgtectggta
ctgagagcce
tttatccttg
ttagcagtag
ttgccagtac
caacgccgec
aacccgagag
ccgagectgeg
agaggcatga
gceccagaatce
tgcatgagaa
gggaggtagce
ttaccaaact
agatcagtac
tggtgggcat
gggtggtett
ataacatgtyg
actggatggg
agaggtgcca
ctgagacggg
gtggggecctce
tgctggcecac
acgtcatgac

agtgcaacat

tgacgggggt

71

tggggactgt
tggagatctg
cggagggggt
atagggccaa
tttttgactc
ttgactttte
acaaatggag
ctttgtggag
agccggtaga
agcagcecgcea
ccggtctgga
ccgggtgetg
ggagactagce
ggtgtggtgg
atattccctg
catcaggaat
gattaatatc
ccaggagagyg
ggagggagtc
tatggccaac
catcgaggece
ggtcgtggge
cctgggggty
ctgctttgtyg
ggatgagcgce
cgtgcatgtg
ccgatgcaat
gcaatttgtg

gtttgacatg
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gggtatataa
gacggtcttg
ctcttacctg
acaggattat
tctcaacttyg
tactcctgge
tcaagaaacc
aacatggagg
cacgctgagg
gcaggagcag
ccctecggtg
actaggtctt
cacagaactg
catgaggttc
gaacaagtca
tatgccaagce
agaaattcct
gtggccttca
acctttatga
accaagctga
tggggcagtyg
agaaccaaga
atgagcgagg
ctgatcaagg
ggctaccaga
acctcgcecacc
gtgcacctgg
aaggtgctgce

aatgtggagc

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240
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tgtggaaaat
gcaagcacgce
atttggtgtt
gtgagtagtg
gtttttctgt
gcccttatcet
ccacggtgga
tgagctecte
tgcgcggaat
ccaataatcc
ccectgacccea
gggccgeggt
gttgttgatt
tggaccaccg
gggcttggat
gcagggcctc
cgtggtgetg
aggtgttgac
tggcctggat
gcaggaccac
ggaaggcgtg
ccatgatgat
acacatcgta
ggagggtgce
agatctgcat
tgaaaaaaac

gctgggactt

agttgaggga

tctgagatat
caggcttcag
gtcctgeaac
tttgggggag
gtgttgcagce
gacggggcegt
cggccggecec
gtccgtggac
ggcecctggge
cgccagcectg
gcgcectggge
tgccacggtg
ttaacacaga
gtctcgatca
gttgaggtac

gtgctegggg

‘cacgatgtcc

gaacctgttg
cttgagattg
cagcacggtg
aaagaatttg
ggcgatggge
gttgtggtcce
cgactggggyg
ctcecaggec
ggttteceggg
gccgcagceg

gagacagctg

gatgaatcca
ccegtgtgtyg
gggacggagt
gtggagggcet
agcatgagcg
cteccectect
gtgcagcceg
gcagctgcceg
gccggctact
aacgaggaga
gagctgaccc
aaaaccaaat
gtcttgaate
ttgagcaccce
atgggcatga
gtggtgttgt
ttgaggagga
agctgggagyg
gcgatgttec
tatccggtge
gagacgccct
ccgtgggcgg
tgggtgagct
acgaaggtge
ttgagctcgg
gcgggggaga
gtggggcegt

ccgtectege

agaccaggtg
tggaggtgac
tcggcetccag
tgtatgaggg
gaagcgccte
gggcgggagt
cgaactcttc
ccgcagctge
acagctctct
agctgctgcet
agcaggtggce
aaaaaatgaa
tttatttgat
ggtggatttt
gcccgteecg
aaatcaccca
gactgatggce
gatgcatgcg
cgcccagate
acttggggaa
tgtgaccgee
cggcctgggce
cgtcataggce
cctegatecee
agggggggat
tgagctggge
agatgacccce

ggaggagggg

72

ccgggcctge
ggaggacctg
cggggaagaa
gcagaatgac
ctttgaggga
gcgtcagaat
aaccctgacc
tgctteegece
ggtggccaac
gctgatggece
tcagctgcag
tcaataaata
ttttecgegeg
ttccaggacc
ggggtggagyg
gtcatagcag
cacgggcagc
gggggagatg
ccgceceggggyg
tttgtcatgce
caggttttcc
aaagacgttt
cattttaatg
gggggcgtag
catgtccacc
cgaaagcagg
gatgaccggc

ggccacctcg
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gaatgcggag
cgacccgatc
tctgactaga
taaaatctgt
ggggtattca
gtgatgggat
tacgcgacce
gccagcgcecg
tcgacttcca
cagctcgagg
gcggagacgce
aacggagacg
cggtaggcce
cggtagaggt
tagctccatt
gggcgcaggg
cccttggtgt
agatgcatct
ttcatgttgt
aacttggaag
atgcactcat
cgggggtcgy
aatttggggce
ttgcecctege
tgcggggega
ttccggagea
tgcaggtggt

ttcatcatct

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920
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cgcgcacatg
ggagctcttg
tggagagggt
catctcgatce
caggcgatgg
cagcgtggtc
cttcaggctc
gtagcaattg
cttacctttg
gggggcgagyg
ctcgcactcce
gtgctttttg
aaaéaggctg
gcggtecteg
cacgaaggag
cagggtatgc
gtaggccacg
gtcctcactg
ctecgaaggcet
gatattgacg
gacgatcttt
cttggcgatg
gttgagctge
gtcgggcacg
ggccaccteg
gaaggggggce
gcecgggcaga
ttgccagtcg

ggggtgcgtyg

catgttctcg
cagcgaggcyg
ctgttgcaag
cagcagacct
gcgtececageg
tccgtcacgg
atccggetgg
agcatgagtt
gaagtgtgtc
aagacggact
acgagccagyg
atgcgtttcet
tcegtgtece
tcgtagagga
gccacgtggg
aagcacatgt
tgaccggggyg
tcttecggat
ggcataacct
gtgcecgttgg
ttgttgtcga
gagcgcatgg
acgtactcgce
attctgaccc
ccgcgeaggyg
agcgggtcca

agctcggggt

cgcacggcca

agcgcggagyg

cgcacgagtt
aagtttttca
agttccagac
cctecgttteg
aggccagggt
tgaaggggtg
tcgagaaccyg
cgtagttgag
cgcagacggg
cgggggcgta
tgaggteggg
tacctctggt
cgtagaccga
accccgcecceca
aggggtageg
cccectegtce
tceceggecgyg
cgctgtccag
cggcactcag
agacgccttt
gcttggtggce
tctggttcett
gcgccacgcea
gccagecgeg
gctegttggt
gcatgagctc
cgaagtagct
gcgegegetce

cgtacatgcc

ccgccaggag
gcggcttgag
ggtceccagag
cgggttgggy
ccggtecette
cgcgecgggce
ctceceggteg
cgecteggece
acagaggagg
ggcgteegeg
ccggttgggyg
ctcecatgagce
ctttatgggce
cteccgagacg
gtcgttgtcce
cacatccagg
gggggtataa
gagcgccagc
gttgtcagtt
catgagcccc
gaaggagccyg
ttccttgteg
cttcecatteg
gttgtgcagg
ccagcagagg
gteggggggyg
gatgcaggtyg
gtaggggctg

gcagatgtcg
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gcgctcgece
ycecgteggece
ctcggtgatg
cgactgcggg
cagggtcgca
tgggcgettyg
gcgecctgeg
gcgtggecct
gacttgaggg
ccgcagetgg
tcaaaaacga
tcgtgteccce
cggtcctega
aaggcccggyg
accagcgggt
aaggtgattg
aagggggcgg

tgttggggta

tctagaaacg
tcgtccatcet
tagagggcgt
gcgcgcetect
gggaagacgg
gtgatgaggt
cgecececgeect
tcggegtcea
tccagatcgt
aggggcgtge

tagacgtaga
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cccagcgaga
atgggcattt
tgctctaggg
agtagggcac
gggtcegegt
cgagggtgceg
cgtcggccag
tggcgeggag
cgtagagctt
cgcagacggt
ggtttcctec
gctgggtgac
gcggggtgece
tccaggeccag
ccaccttcte
gcttgtaagt
gcccctgete
ggtattccct
aggaggattt
ggtcagaaaa
tggagaggag
tggcggcegat
tggtgagcetce
ccacgctggt
tgcgcgagea
cggtgaagat
ccagcgccgce
cccagggceat

ggggcteccte

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660
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gaggacgccg
gtacagctcg
ggcgcggtag
gaagatgttg
gtcctgcage
ggtctcttgg
aaggaactct
gtaagagccc
dggggagggcg
gcgcaccatg
ccagagctgg
gttgaagagg
cacctecggee
gttgtgcceg
cttgagctceg
gtecggcgacg
ctgcaagcgg
gcagtagaag
gtgggcgage
gagctgcettyg
ccttteggtyg
ggaatggctg
gtgtttatac
ctgtacctgg
ctggtgctgt
gctgacgagce
gacgagggcyg

gggcagcgge

atgtaggtgg
tgcgagggeg
acgatctggce
aagtgggcgt
ttggcgacga
atgatgtcgt
tcgeggtect
accatgtaga
taagcttgtg
accttgagga
aagtccgtge
atcttgeccceg
cggttgttga
acgatgtaga
tcgtaggtga
tgggggttgyg
tceceggtact
gtgcgggggt
tcgacgagceg
ccgaaggacc
cgaggatgcg
ttgatgtgat
aagcgtccge
gttcctttga
actacgtcct
ccgegeggga
cgcaggccgg

ggcgcegeggt

ggtagcagceg
cgaggagccce
ggaagatggce
ggggcaggcce
gcteggeggat
acttgagctg
tcecagtactce
actggttgac
cggecttgeg
actggtgett
gcttcttgta
cgeggggceat
tgacctgggce
gttccacgaa
gctcggeggg
cgctgaggaa
gacggaactg
cgccgtgeca
gcgggtecee
ccatccaggt
agccgatggyg
ggaagtagaa
agtgctcgea
cgaggaattt
ggccatcgge
ggcaggtcca
agctgtccag

tgacttgcag

cceccecegegg
cgtgccgagg
gtgggagttg
gaccgagtcce
gacgaggacg
gcccttctge
ttegaggggyg
ggccttgtag
cagggaggtyg
gaagtcgagg
ggcggggttyg
gaagttgcga
ggcgaggacg
tegegggegg
gtcgctgage
ggaagtccag
ctggcccacg
gcggtcecac
ggagagtttc
gtaggtttcc
gaagaactgg
atgccgacgg
acgctgcacg
cagtgggcag
gtggccatcg
gacttcggct
ggtcctgaga

gagcttttcc
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atgctggege
ttggagcgtt
gaggagatgg
ctgatgaagt
tccagggege
ttccacagct
aacccgtcect
gcgcagcagce
tgggtgaggg
tcgtcgeage
ggcaaagcga
gtgatgcgga
atctcgtcga
cccttaacgt
ccgtgetget
agatccacgg
gccatttttt
ttgagctgga
atgaccagca
acatcgtagg
atctecctgec
cgcgecgage
ggatgcacgt
tggagcgctg
tctgcctega
cggacgggte
cgctgcggag

agggcgcgceg
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gcacgtagtc
gcggctttte
tgggcctctyg
gggcgtagga
agtagtcgag
cgeggttgag
gatcggcacyg
ccttctecac
cgaaggtgtce
cgccctgete
aagtaacatc
aaggctgggyg
agccgttgat
ggggcagcett
cgagggccca
ccagggeggt
cgggggtgac
gggcgaggte
tgaaggggac
tgaggaagag
accagttgga
actcgtgett
gctgcacgag
gcggectgcat
tggtggtcat
ggagagcgag
tcaggtcagt

ggaggtccag

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340
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atggtacttg
ccecctgggge
aagcggcgge
ggcaggggca
gcgtgagega
ggacccgtga
gcggectgece
atgaactgct
gcgaggtegt
cagacgcgge
aggttgagct
ttgagegtgg
atctcgctga
aagttgaaaa
agctcagcga
atctettect
ggggccctge
ccgegeegge
aagacgccgce
gcgctgacga
tcgagatcca
ggtaggctga
ctggtgatga
tccttgggece
cacctggcga
ccegegegge
tcggcgacga
tcgtecgaagt

atgacggacc

atctccacgg
gccaccaccg
gaggacgcgc
cgtecggegee
cgacgcgacg
gtttgaacct
gcaggatcte
cgatctectce
tggagatgeg
tgtagaccac
cgacgtggceg
tggegatgtg
cgtegeccag
actgggagtt
tggtggcgeg
cctccactaa
gtegeeggeg
gacgcatggt
cgcgcatctce
tgcatcttat
cgggatccga
geceeggttte
agttgaagta
cggcttgctg
ggtccttgta
cgtgcatgeg
cgcgctegge
cgacgaagcg

agttgacggt

cgccgttggt
tgcceegttt
gcegggceggce
gcgegeggge
gttgacgtce
gaaagagagt
ttgcacgtceg
ctecctgaagg
gcccatgagce
ggctccgteg
cgtgaagace
ctecggtgacyg
ggcttccaag
gcgcgecgag
cacctecgege
catctcttcet
gcgeacggge
ctcggtgacyg
caggtggecyg
caattggcce
aaaccgctga
ttgttctteg
ggcggtcctyg
gatgcgcaga
gtagtcctge
cgtgagcccg
gaggatggcc
gtggtaggcet

ctggtggeceg

ggcgacgtcc
cttettggge
aggggcggcet
aggttctggt
tggatctgac
tcgacagaat
cccgagttgt
tctecegegge
tgcgagaagyg
gggtcgegeyg
gcgtagttge
aagaagtaca
cgctccatgg
acggtcaact
tcgaaggccce
acttcctect
agacggtcga
gcgcgecegt
cegggggggt
gtagggactc
acgaaggctt
gggatttcgg
agacggcgga
cggtecggceca
atgagccgcet
aacccgcgcet
tgctgtatct
ccggtgttga

ggtcgcacga
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acggcttgca
gctgcttceca
cgggacccgg
actgcgccecg
gcctectgggt
caatctcggt
cctggtagge
cggcgcgcetce
cgttecatgec
cgcgcatgac
agaggcgcectg
tgatccageg
cctecgtagaa

ccteectecag

cggggggcete
caggaggcgyg
tgaagecgcte
cctecgegggy
ctecegttggg
cgcgcaagga
cgagccagtce
gaggcgggcg
tggtggcgag
tgccccagge
ccacgggcac
ggggctggac
gggtgagggt
tggtatagga

gctcegtggta
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gggtcccegtg
tgcecggtcag
aggcaggggce
gagaagactg
gaaggccacg
atcgttgacg
gatctcggtc
gacggtggec
ggecctegtte
cacctgggcg
gtagaggtag
gcggagcgge
gtccacggeg
aagacggatg
ctecttettece
cggcggggga
gatggtctce
ccgcagegtg
cagggagagyg
cctgagegte
gcagtcgcaa
ggcgatgcetg
gagcaccagg
gtggtcctga
ctecctecteg
gagcgccagyg
ggtctggaag
gcagttggce

cttgaggege

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480
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10020
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gagtaggcgc
acgaggaagt
ggcgcgaggt
atgceggegyg
agcggcagga
atgctctaga
gctaagcgaa
ccgecagctaa
ggatacggag
ggaaagcgac
cgttgcggtyg
cgtgggegtyg
ggagcgagcce
gccecccacce
tgececcecgee
ttcagtatga
cggagcggea
agaacctgtt
acgcggggcyg
tcgaggcgga
tggtcacgge
accacgtgcg
acctgctgga
tggtggtgca
agcccgaggy
agcgcgggcet
gcaagtacta

agatcgacgg

gcgtgtegaa
gcggceggcgyg
cctcgagceat
cggtggtgga
agtagttcat
catacgggca
cgggttggge
cgtggtactg
gcgggtegtt
cgceccegegat
tgccceggtt
gctgcceegt
cctcttttte
tccacctcaa
ccagcagcag
cctggcecttg
cccgegegtg
cagagacagg
ggagcetgegyg
cgagctgacyg
gtacgagcag
cacgctgatc
ggccatcgtg
gcacagtcgg
ccgetggete
gcecgetgtec
cgctaggaag

gttttacatg

gatgtagtecg
ctggcggtag
gaggcggtgg
ggcgcgeggyg
ggtggcegeg
aaaacgaaag
tgcgegtgta
gcactcccgt
ttttggecectt
ggctcgcetge
cgagcctcag
cgtttccaag
ttgtgttttt
ccgceccctac
ccagccacta
gaagagggcyg
cagatgaaaa
agcggcgagyg
cgcggectgyg
gggatcagcc
accgtgaagyg
gcgegcegagg
cagaacccca
gacaacgaga
ctggacctgg
gagaagctgg
atctacaaga

cgcatgaccc

ttgcaggtgce
agcggccatc
tagccgtaga
aactcgcgga
gtctggccecg
cggtcagegy
ccececggtteg
ctcgacccaa
ggtcgctggt
cgtagtctgg
cgctcggege
accccttage
gccagatgca
cgccgcagcea
ccgeggegge
aggggctgge
gggacgctcg
agcccgagga
accgaaagcg
ccgcgegege
aggagagcaa
aggtgaccct
cgagcaagcc
cgttcaggga
tgaacattct
cggctatcaa
ccccgtacgt

tgaaagtgct
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gcacgaggta
gctcggtgge
tgtacctgga
cgeggttcca
tgaggcgcge
ctcgactcecg
aatctcgaat
gcctgetaac
catgaaaaac
agaaagaatc
cggceggatt
cagccgactt
tccecgtactg
gcagcaacag
cgccgtgage
gcggetgggyg
cgaggcctac
gatgcgcgece
ggtgctgagg
gcacgtggec
ctteccaaaaa
gggcctgatg
gctgacggcg
ggcgctgetg
gcagagcatc
cttcteggtyg
gcccatagac

gaccctgagc
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ctggtatccg
gggggcgceeyg
catccaggtg
gatgttgcgce
gcagtcgtgg
tggectggag
caggctggag
gaaacctcca
tagtaagcgce
gecagggttg
ccgcggcetaa
ctccagttac
cggcagatgce
ccggegette
ggagccggceg
gcgtegtege
gtgcccaage
tcecegettece
gacgaggatt
gcggccaacc
tccttcaaca
cacctgtggg
cagctgtttce
aatatcaccyg
gtggtgcagg
ctgagecctgg
aaggaggtga

gacgatctgg

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760
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gggtgtaccyg
gcgaccagga
agagctactt
ctgcecggegg
tggaagactg
tececegegatg
gacccaggcce
gcagcctcag
ccccacgeac
cggcgacgag
caccaacgtg
gcgcgagcgyg
gagcacgcag
gctgeggetg
cttcttccag
cttgcaggga
gctgacgecyg
cgtgagcecge
ggcgcacgtg
ggaggacccg
gatcccgecece
gagcgtgggyg
cgcgcgcaac
ggactacttg
cccgecactgg
cgacgggttc
cgtgtggaag
tgctgcecgeg

cagcgtgcge

caacgacagg
gctgatgcac
tgacatgggc
ttcccectac
atggcgcgac
cgggcggcege
atgcaacgca
gccaaccggce
gagaaggtgce
gccgggctgyg
cagacgaacc
ttccaccgeg
cccgccaacg
atggtggccg
accagtcgcece
ctgtggggey
aactcgcgec
gactcgtacc
gacgagcaga
ggcaacctgg
cagtacgcge
ctgttcctga
atggagccca
catcgggcgg
ctcecegecge
ctgtgggacyg
aaagagggcg
gcggtgectg

agcagcgagc

atgcaccgcg
agcctgcagce
gcggacctge
gtggaggagyg
cgtatttttg
tgcagagcca
tcatggeget
tctcggccét
tggccatcgt
tgtacaacgce
tggaccgcat
agtcgaacct
tgccecegggg
aggtgcccca
agggcttgca
tgcaggccce
tgctgetgcet
tgggctacct
cctaccagga
aggccaccct
tgagcaccga
tgcaggaggg
gcatgtacge
ccgeccatgaa
ccgggttcta
acgtggacag
gggaccggcg
aggccgecag

tgggtegget

cggtgagcgce
gggccctgac
gctggcagece
tggacgatga
ctagatgcag
gcegteegge
gacgacccgce
cctggaggcece
gaacgcgctg
gctgctggag
ggtgaccgac
gggctcecatg
ccaggaggac
gagegaggty
gaccgtgaac
ggtcggggac
gctggtggeg
gcttaacctyg
gatcacccac
gaacttcctg
ggaggagcgce
ggccacgece
tcgcaaccge
ctcggactac
cacgggcgag
cagcgtgtte
gcegtecteg

ccecctteceg

gacgcggceceg
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cagccgccgg
cggggccggyg
cagccgccgg
ggaggaggag
caacagccac
attaactcct
aatcccgaag
gtggtgcect
gtggagaaca
cgcegtggece
gtgcgcgagg
gtggcgetga
tacaccaact
taccagtcgg
ctgagccagg
cgcgagacgg
ccecttecacgg
taccgcgagg
gtgagccgceg
ctgaccaacc
atcctgeget
agcgccgege
ccgttcecatcea
tttaccaacg
tacgacatgce
tcgececgegece
gcgectgtecg
agcctgecect

cgectgetgg
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cgcgagctga
accgaggggg
gccttggaag
ggcgagtacc
cgcctcctga
cggacgattg
cctttagaca
cgcgctcgaa
aggccatccg
gctacaacag
cggtgtcgea
acgccttect
tcatcagcge
ggccggacta
ctttcaagaa
tgtcgagcct
acagcggcag
ccatcgggca
cgetgggeca
ggtcgcagaa
acgtgcagca
tcgacatgac
ataagctgat
ccatcttgaa
ccgaccccaa
ccgecaccac
gtcgegeggyg
tttcgctgaa

gcgaggagga

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500
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gtacctgaac gactccttgt tgaggcccga gcgcgagaag aacttcccca ataacgggat 13560
agagagcctg gtggacaaga tgagccgetg gaagacgtac gcgcacgagc acagggacga 13620
gcccegaget agcagcagceg caggcacccg tagacgccag cgacacgaca ggcagcgggg 13680
tctggtgtgg gacgatgagg attccgeccga cgacagcagce gtgttggact tgggtgggag 13740
tggtggtggt aacccgttcg ctcacttgeg ccceccgtate gggcgectga tgtaagaate 13800
tgaaaaaata aaaaacggta ctcaccaagg ccatggcgac cagcgtgcgt tcttctctgt 13860
tgtttgtagt agt atg atg agg cgc gtg tac ccg gag ggt cct cct ccce 13909

Met Met Arg Arg Val Tyr Pro Glu Gly Pro Pro Pro

1 5 10
tcg tac gag agc gtg atg cag cag gcg gtg gcg gecg geg atg cag ccc 13957
Ser Tyr Glu Ser Val Met Gln Gln Ala Val Ala Ala Ala Met Gln Pro

15 20 25
ccg ctg gag gecg cct tac gtg ccec ccg cgg tac ctg gecg cct acg gag 14005
Pro Leu Glu Ala Pro Tyr Val Pro Pro Arg Tyr Leu Ala Pro Thr Glu
30 35 40

ggg cgg aac agc att cgt tac tecg gag ctg gca cce ttg tac gat acc 14053
Gly Arg Asn Ser Ile Arg Tyr Ser Glu Leu Ala Pro Leu Tyr Asp Thr
45 50 55 60

acc cgg ttg tac ctg gtg gac aac aag tcg gcg gac atc gce teg ctg 14101
Thr Arg Leu Tyr Leu Val Asp Asn Lys Ser Ala Asp Ile Ala Ser Leu

65 70 75
aac tac cag aac gac cac agc aac ttc ctg acc acc gtg gtg cag aac 14149
Asn Tyr Gln Asn Asp His Ser Asn Phe Leu Thr Thr Val Val Gln Asn
80 85 90
aac gat ttc acc ccc acg gag gcc agc acc cag acc atc aac ttt gac 14197
Asn Asp Phe Thr Pro Thr Glu Ala Ser Thr Gln Thr Ile Asn Phe Asp
95 100 105

gag cgc teg cgg tgg gge ggc cag ctg aaa acc atc atg cac acc aac 14245
Glu Arg Ser Arg Trp Gly Gly Gln Leu Lys Thr Ile Met His Thr Asn
110 115 120

atg ccc aac gtg aac gag ttc atg tac agc aac aag ttc aag gcg cgg 14293
Met Pro Asn Val Asn Glu Phe Met Tyr Ser Asn Lys Phe Lys Ala Arg
125 130 135 140

gtg atg gtc tcg cgc aag acc ccc aat ggg gtc gcg gtg gat gag aat 14341
Val Met Val Ser Arg Lys Thr Pro Asn Gly Val Ala Val Asp Glu Asn
145 150 155

tat gat ggt agt cag gac gag ctg act tac gag tgg gtg gag ttt gag 14389

Tyr Asp Gly Ser Gln Asp Glu Leu Thr Tyr Glu Trp Val Glu Phe Glu
160 165 170
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ctg cce gag ggc aac tte tecg gtg acc atg acc atc gat ctg atg aac 14437
Leu Pro Glu Gly Asn Phe Ser Val Thr Met Thr Ile Asp Leu Met Asn
175 180 185

aac gcc atc atc gac aac tac ttg gcg gtg ggg cgt cag aac ggg gtg 14485
Asn Ala Ile Ile Asp Asn Tyr Leu Ala Val Gly Arg Gln Asn Gly Val
190 195 200

ctg gag agc gac atc ggc gtg aag ttc gac acg cgc aac ttc cgg ctg 14533
Leu Glu Ser Asp Ile Gly Val Lys Phe Asp Thr Arg Asn Phe Arg Leu
205 210 215 220

ggc tgg gac ccc gtg acc gag ctg gtg atg ccg gge gtg tac acc aac 14581
Gly Trp Asp Pro Val Thr Glu Leu Val Met Pro Gly Val Tyr Thr Asn
225 230 235

gag gcc ttc cac ccc gac atc gtc ctg ctg cce gge tge gge gtg gac 14629
Glu Ala Phe His Pro Asp Ile Val Leu Leu Pro Gly Cys Gly Val Asp
240 245 250

tte acc gag agc cge ctc age aac ctg ctg gge atc cgc aag cgg cag 14677
Phe Thr Glu Ser Arg Leu Ser Asn Leu Leu Gly Ile Arg Lys Arg Gln
255 260 265

cce tte cag gag ggc tte cag atc ctg tac gag gac ctg gag ggg ggc 14725
Pro Phe Gln Glu Gly Phe Gln Ile Leu Tyr Glu Asp Leu Glu Gly Gly
270 275 280

aac atc ccc geg cte ttg gat gtc gaa gec tat gag aaa agc aag gag 14773
Asn Ile Pro Ala Leu Leu Asp Val Glu Ala Tyr Glu Lys Ser Lys Glu
285 290 295 300

gag gcc gcc geca gcg gcg acc gea gec gtg gce ace gee tet ace gag 14821
Glu Ala Ala Ala Ala Ala Thr Ala Ala Val Ala Thr Ala Ser Thr Glu
305 310 315

gtg cgg ggc gat aat ttt get age geec geg gea gtg gee gag geg get 14869
Val Arg Gly Asp Asn Phe Ala Ser Ala Ala Ala Val Ala Glu Ala Ala
320 325 330

gaa acc gaa agt aag ata gtc atc cag ccg gtg gag aag gac agc aag 14917
Glu Thr Glu Ser Lys Ile Val Ile Gln Pro Val Glu Lys Asp Ser Lys
335 340 345

gac agg agc tac aac gtg ctc geg gac aag aaa aac acc gcc tac cge 14965
Asp Arg Ser Tyr Asn Val Leu Ala Asp Lys Lys Asn Thr Ala Tyr Arg
350 355 360

agc tgg tac ctg gcc tac aac tac ggc gac ccc gag aag gge gtg cge 15013
Ser Trp Tyr Leu Ala Tyr Asn Tyr Gly Asp Pro Glu Lys Gly Val Arg
365 370 375 380

tcec tgg acg ctg ctc acc acc tcg gac gte ace tge gge gtg gag caa 15061
Ser Trp Thr Leu Leu Thr Thr Ser Asp Val Thr Cys Gly Val Glu Gln
385 390 395
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gtc tac tgg tcg ctg ccc gac atg atg caa gac ccg gtc acc tte cge 15109
Val Tyr Trp Ser Leu Pro Asp Met Met Gln Asp Pro Val Thr Phe Arg
400 405 410
tce acg cgt caa gtt age aac tac ccg gtg gtg ggc gce gag ctc ctg 15157
Ser Thr Arg Gln Val Ser Asn Tyr Pro Val Val Gly Ala Glu Leu Leu
415 420 425
cce gte tac tecc aag age ttc ttc aac gag cag gcc gtc tac tcg cag 15205
Pro Val Tyr Ser Lys Ser Phe Phe Asn Glu Gln Ala Val Tyr Ser Gln
430 435 440
cag ctg cgc gece tte acc teg cte acg cac gtc ttc aac cgec tte ccc 15253
Gln Leu Arg Ala Phe Thr Ser Leu Thr His Val Phe Asn Arg Phe Pro
445 450 455 460
gag aac cag atc ctc gtc cgc ceg cece geg cce ace att ace acc gtec 15301
Glu Asn Gln Ile Leu Val Arg Pro Pro Ala Pro Thr Ile Thr Thr Val
465 470 475
agt gaa aac gtt cct gct ctc aca gat cac ggg acc ctg ccg ctg cgc 15349
Ser Glu Asn Val Pro Ala Leu Thr Asp His Gly Thr Leu Pro Leu Arg
480 485 490
agce agt atc cgg gga gtc cag cgc gtg ace gtc act gac gece aga cgc 15397
Ser Ser Ile Arg Gly Val Gln Arg Val Thr Val Thr Asp Ala Arg Arg
495 500 505
cgc acc tgc cce tac gtc tac aag gec ctg ggc gta gtc geg ccg cgc 15445
Arg Thr Cys Pro Tyr Val Tyr Lys Ala Leu Gly Val Val Ala Pro Arg
510 515 520
gtc ctc teg age cge ace tte taa aaaatgtceca ttctcatctc gcccagtaat 15499
Val Leu Ser Ser Arg Thr Phe
525 530
aacaccggtt ggggcctgceg cgcgcccage aagatgtacg gaggcgetecg ccaacgctce 15559
acgcaacacc ccgtgcgegt gegegggeac ttcegegete cctggggege cctcaaggge 15619
cgegtgeget cgegeaccac cgtcgacgac gtgatcgacce aggtggtggc cgacgegcge 15679
aactacacgc ccgcegeege gecegectece accgtggacyg ccgtcatcga cagecgtggtg 15739
gccgatgege gecggtacge ccgcgecaag agccggegge ggcgcatcgce ccggcggecac 15799
cggagcaccc ccgccatgeg cgcggegega gecttgetge gcagggccag gcgcacggga 15859
cgcagggcca tgctcaggge ggccagacgce gcggecteceg gcagcagcag cgccggcagg 15919
accegeagac gcgeggecac ggeggcggeg gocggccatcg ccagcatgte ccgcecgegg 15979
cgcggcaacg tgtactgggt gecgegacgec gecaccggtyg tgcgecgtgee cgtgegcace 16039
cgccececte geacttgaag atgetgactt cgcgatgttg atgtgtccca gcggecgagga 16099
ggatgtccaa gcgcaaatac aaggaagaga tgctccaggt catcgcgecct gagatctacg 16159
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gccccgeggt
aggaggagga
gcgtgeagtg
tcacgccegg
acgaggacat
gccgeeccege
cgccgagect
gcttcaagceg
gccagaagct
tcaaggtgcg
agatccccac
tggaggtgca
agtacggcgce
cgccgggcta
ccacccgecg
tggtgeggag
acccgagcat
gccgecteceg
cggggaacgyg

ggggaggctt

gcatagcttc
gtaataaaaa
tcaattttte
acatcggcaa
ttaagaattt
ggcaggcgcet
tggccteggg

acagccgcct

gaaggaggaa
agatgtggac
gcgcgggcegyg
cgagcgttcce
cctcgagcag
gcccttgaaa
gaagccggtyg
cgagggcggce
ggaggacgtg
gcccatcaag
ggagcccatg
gacggatccc
ggccagcctg
ccgcggcacy
ccgeegtegt
agtgtaccgce
cgccatttaa
cgtccccatt
gctgegtege
cctgecegeg
cgtggeggtyg
aatggactga
gtccctggea
cagccaactg
cgggtccacg
gagggaaaag
catcaacggg

ggacgcggtc

agaaagcccc
ggactggtgg
aaagtgaaac
ggctcegect
gcggtcgage
gaggaggcgyg
accctgcage
gaggatctgt
ctggagcaca
caggtggccc
gaaacgcaga
tggatgcegy
ctgatgccca
cgcttctacce
cgcacccgcece
agcgggcgeg
ctctgeegte
acgggctacc
catcaccacc
ctgatcccca
caggcctcte
cgctecctggt
ccgcgacacg
aacgggggceyg
ctcaaaacct
ctgaaagagc
gtggtggacc

ccgecccgegyg

gcaaactgaa
agtttgtgeg
cggtgctgeg
ccaagcgctce
gtctgggcga
tgtccatccc
aggtgctgece
acccgaccat
tgaaggtgga
cgggectggg
ccgagcececegt
cgccggctte
actacgcgct
gcggctacac
gcagcagcac
agcctctgac
gcctectact
gaggaagaaa
ggcggeggceg
tcatcgecge
agcgccactg
cctgtgatgt
gcacgcggcce
ccttcaattg
atggcaacaa
agaacttcca

tggccaacca

ggtccgtgga
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gcgggtcaaa
cgagttcgcece
gccecggecace
ctacgacgag
gtttgcttac
gctggaccac
gagcgcggcyg
gcagctgatg
ccccgaggtg
cgtgcagacc
gaagcccagce
caccactcgc
gcatccttece
cagcagccgce
cgcgacttce
cctgecgegce
tgcagatatg
gccgegecgt
cgccatcage
ggcgatcggg
agacacagct
gtgtttttag
gtttatgggc
gagcagtctc
ggcgtggaac
gcagaaggtyg
ggccgtgcag

gatgccccag
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aaggacaaaa
cceccggegge
acggtggtct
gtgtacgggg
ggcaagcgca
ggcaacccca
ccgegecggyg
gtgcccaagce
cagcccgagg
gtggacatca
accagcacca
cgaagacgca
atcatcccca
cgcaagacca
gcecgecgecee
gcgcgctacc
gccectcacat
agaaggctga
aageggttgg
gcgatcceeg
tggaaaattt
atggaagaca
acctggagcg
tggagcggge
agcagcacag
gtcgatggcece
aaacagatca

gtggaggagyg

16219

16279

16339

16399

16459

16519

16579

16639

16699

16759

16819

16879

16939

16999

17059

17119

17179

17239

17299

17359

17419

17479

17539

17599

17659

17719

17779

17839
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agctgcctcece cctggacaag cgcggcgaca agcgaccgcg tcccgacgcg gaggagacgce 17899
tgctgacgca cacggacgag ccgcccccegt acgaggaggc ggtgaaactg ggtctgecca 17959
ccacgcggee cgtggecgect ctggccacecg gggtgectgaa acccagcage agcagccage 18019
ccgegaccct ggacttgect cecgectgett cccgecccte cacagtgget aagcccctge 18079
cgccggtgge cgtegecgtecg cgcgccccce gaggccgccc ccaggcgaac tggcagagca 18139
ctctgaacag categtgggt ctgggagtge agagtgtgaa gcgccgeccge tgctattaaa 18199
agacactgta gcgcttaact tgcttgtctg tgtgtatatg tatgtccgecc gaccagaagg 18259
aggaagaggce gcgtcgcecga gttgcaag atg gcec acce cca teg atg ctg cce 18311
Met Ala Thr Pro Ser Met Leu Pro
535
cag tgg gcg tac atg cac atc gcc gga cag gac gct tcg gag tac ctg 18359
Gln Trp Ala Tyr Met His Ile Ala Gly Gln Asp Ala Ser Glu Tyr Leu
540 545 550 555
agt ccg ggt ctg gtg cag ttec gcec cgec gece aca gac acc tac ttc agt 18407
Ser Pro Gly Leu Val Gln Phe Ala Arg Ala Thr Asp Thr Tyr Phe Ser
560 565 570
ctg ggg aac aag ttt agg aac ccc acg gtg gcg ccec acg cac gat gtg 18455
Leu Gly Asn Lys Phe Arg Asn Pro Thr Val Ala Pro Thr His Asp Val
575 580 585
acc acc gac cgc agc cag cgg ctg acg ctg cgc tte gtg cce gtg gac 18503
Thr Thr Asp Arg Ser Gln Arg Leu Thr Leu Arg Phe Val Pro Val Asp
590 595 600
cgc gag gac aac acc tac teg tac aaa gtg cge tac acg ctg gcec gtg 18551
Arg Glu Asp Asn Thr Tyr Ser Tyr Lys Val Arg Tyr Thr Leu Ala Val
605 610 615
ggc gac aac cgc gtg ctg gac atg gcc agc acc tac ttt gac atc cgce 18599
Gly Asp Asn Arg Val Leu Asp Met Ala Ser Thr Tyr Phe Asp Ile Arg
620 625 630 635
ggce gtg ctg gat cgg ggg ccc age ttc aaa ccec tac tcc gge acc gecc 18647
Gly Val Leu Asp Arg Gly Pro Ser Phe Lys Pro Tyr Ser Gly Thr Ala
640 645 650
tac aac agc ctg gct ccec aag gga gcg ccc aac act tgc cag tgg aca 18695
Tyr Asn Ser Leu Ala Pro Lys Gly Ala Pro Asn Thr Cys Gln Trp Thr
655 660 665
tat aaa gct ggt gat act gat aca gaa aaa acc tat aca tat gga aat 18743
Tyr Lys Ala Gly Asp Thr Asp Thr Glu Lys Thr Tyr Thr Tyr Gly Asn
670 675 680
gca cct gtg caa ggc att agc att aca aag gat ggt att caa ctt gga 18791
Ala Pro Val Gln Gly Ile Ser Ile Thr Lys Asp Gly Ile Gln Leu Gly
685 690 695

82



WO 03/046124 PCT/US02/33645

act gac agc gat ggt cag gca atc tat gca gac gaa act tat caa cca 1883¢
Thr Asp Ser Asp Gly Gln Ala Ile Tyr Ala Asp Glu Thr Tyr Gln Pro
700 705 710 715

gag cct caa gtg ggt gat gct gaa tgg cat gac atc act ggt act gat 18887
Glu Pro Gln Val Gly Asp Ala Glu Trp His Asp Ile Thr Gly Thr Asp
720 725 730

gaa aaa tat gga ggc aga gct ctt aag cct gac acc aaa atg aag cct 18935
Glu Lys Tyr Gly Gly Arg Ala Leu Lys Pro Asp Thr Lys Met Lys Pro
735 740 745

tgc tat ggt tct ttt gcc aag cct acc aat aaa gaa gga ggc cag gca 18983
Cys Tyr Gly Ser Phe Ala Lys Pro Thr Asn Lys Glu Gly Gly Gln Ala
750 755 760

aat gtg aaa acc gaa aca ggc ggt acc aaa gaa tat gac att gac atg 198031
Asn Val Lys Thr Glu Thr Gly Gly Thr Lys Glu Tyr Asp Ile Asp Met
765 770 775

gca ttec ttc gat aat cga agt gca gct gcec geec ggcec cta gce cca gaa 19079
Ala Phe Phe Asp Asn Arg Ser Ala Ala Ala Ala Gly Leu Ala Pro Glu
780 785 790 795

att gtt ttg tat act gag aat gtg gat ctg gaa act cca gat acc cat 19127
Ile Val Leu Tyr Thr Glu Asn Val Asp Leu Glu Thr Pro Asp Thr His

800 805 810
att gta tac aag gca ggt aca gat gac agt agc tct tct atc aat ttg 19175
Ile Val Tyr Lys Ala Gly Thr Asp Asp Ser Ser Ser Ser Ile Asn Leu
815 820 825
ggt cag cag tcc atg ccc aac aga ccc aac tac att ggc ttc aga gac 19223
Gly Gln Gln Ser Met Pro Asn Arg Pro Asn Tyr Ile Gly Phe Arg Asp
830 835 840

aac ttt atc ggt ctg atg tac tac aac agc act ggc aat atg ggt gta 19271
Asn Phe Ile Gly Leu Met Tyr Tyr Asn Ser Thr Gly Asn Met Gly Val
845 850 855

ctg gct gga cag gcc tce cag ctg aat gct gtg gtg gac ttg cag gac 19319
Leu Ala Gly Gln Ala Ser Gln Leu Asn Ala Val Val Asp Leu Gln Asp
860 865 870 875

aga aac acc gaa ctg tcc tac cag cte ttg ctt gac tet ctg ggt gac 19367
Arg Asn Thr Glu Leu Ser Tyr Gln Leu Leu Leu Asp Ser Leu Gly Asp
880 885 890

aga acc agg tat ttc agt atg tgg aat cag gcg gtg gac agt tat gac 19415
Arg Thr Arg Tyr Phe Ser Met Trp Asn Gln Ala Val Asp Ser Tyr Asp
895 900 905

ccc gat gtg cge att att gaa aat cac ggt gtg gag gat gaa ctt cct 19463
Pro Asp Val Arg Ile Ile Glu Asn His Gly Val Glu Asp Glu Leu Pro
910 915 920
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aac tat tgec ttc ccc ctg gat gect gtg ggt aga act gat act tac cag 19511
Asn Tyr Cys Phe Pro Leu Asp Ala Val Gly Arg Thr Asp Thr Tyr Gln
925 930 935

gga att aag gcc aat ggt gat aat caa acc acc tgg acc aaa gat gat 19559
Gly Ile Lys Ala Asn Gly Asp Asn Gln Thr Thr Trp Thr Lys Asp Asp
940 945 850 955

act gtt aat gat gct aat gaa ttg ggc aag ggec aat cct ttc gcc atg 19607
Thr Val Asn Asp Ala Asn Glu Leu Gly Lys Gly Asn Pro Phe Ala Met
960 965 970

gag atc aac atc cag gcc aac ctg tgg cgg aac ttec ctc tac gcg aac 19655
Glu Ile Asn Ile Gln Ala Asn Leu Trp Arg Asn Phe Leu Tyr Ala Asn
975 980 985

gtg gcg ctg tac ctg cce gac tec tac aag tac acg ccg gecc aac atc 19703
Val Ala Leu Tyr Leu Pro Asp Ser Tyr Lys Tyr Thr Pro Ala Asn Ile

990 995 1000

acg ctg ccc acc aac acc aac acc tac gat tac atg aac ggc cgc 19748
Thr Leu Pro Thr Asn Thr Asn Thr Tyr Asp Tyr Met Asn Gly Arg

1005 1010 1015
gtg gtg gcg ccc tcg ctg gtg gac gce tac ate aac atc ggg gcg 19793
Val Val Ala Pro Ser Leu Val Asp Ala Tyr Ile Asn Ile Gly Ala

1020 1025 1030
cgc tgg tcg ctg gac ccc atg gac aac gtc aac ccec ttc aac cac 19838
Arg Trp Ser Leu Asp Pro Met Asp Asn Val Asn Pro Phe Asn His

1035 1040 1045
cac cgc aac gcg ggce ctg cga tac cgc tce atg cte ctg gge aac 19883
His Arg Asn Ala Gly Leu Arg Tyr Arg Ser Met Leu Leu Gly Asn

1050 1055 1060
ggg cgc tac gtg ccc ttc cac atc cag gtg ccc caa aag ttt tte 19928
Gly Arg Tyr Val Pro Phe His Ile Gln Val Pro Gln Lys Phe Phe

1065 1070 1075
gce ate aag agce cte ctg cte ctg cecec ggg tecec tac acce tac gag 19973
Ala Ile Lys Ser Leu Leu Leu Leu Pro Gly Ser Tyr Thr Tyr Glu

1080 1085 1090
tgg aac ttc cgc aag gac gtc aac atg atc ctg cag agc tcc cte 20018
Trp Asn Phe Arg Lys Asp Val Asn Met Ile Leu Gln Ser Ser Leu

1095 1100 1105
ggc aac gac ctg cgc acg gac ggg gcc tcec atc gece ttc acce age 20063
Gly Asn Asp Leu Arg Thr Asp Gly Ala Ser Ile Ala Phe Thr Ser

1110 1115 1120
atc aac ctc tac gcc acc tte tte cecec atg gecg cac aac acc gcc 20108
Ile Asn Leu Tyr Ala Thr Phe Phe Pro Met Ala His Asn Thr Ala

1125 1130 1135
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tce acg ctc gag gce atg ctg cgc aac gac acc aac gac cag tcc 20153
Ser Thr Leu Glu Ala Met Leu Arg Asn Asp Thr Asn Asp Gln Ser

1140 1145 1150
ttc aac gac tac ctc tcg gocg gec aac atg ctc tac ccc atc ccg 20198
Phe Asn Asp Tyr Leu Ser Ala Ala Asn Met Leu Tyr Pro Ile Pro

1155 1160 1165
gcc aac gec acc aac gtg ccc atc tce atc cce teg cge aac tgg 20243
Ala Asn Ala Thr Asn Val Pro Ile Ser Ile Pro Ser Arg Asn Trp

1170 1175 1180
gce gece  tte cge ggce tgg tce tte acg cge ctc aag acc cgc gag 20288
Ala Ala Phe Arg Gly Trp Ser Phe Thr Arg Leu Lys Thr Arg Glu

1185 1190 - 1195
acg ccc tcg cte gge tee ggg tte gac ccc tac tte gte tac teg 20333
Thr Pro Ser Leu Gly Ser Gly Phe Asp Pro Tyr Phe Val Tyr Ser

1200 1205 1210
gge tcec ate cece tac cte gac ggc acc ttc tac cte aac cac acc 20378
Gly Ser Ile Pro Tyr Leu Asp Gly Thr Phe Tyr Leu Asn His Thr

1215 1220 1225
ttc aag aag gtc tcc atc acc ttc gac tcc tece gte age tgg cce 20423
Phe Lys Lys Val Ser Ile Thr Phe Asp Ser Ser Val Ser Trp Fro

1230 1235 1240
ggc aac gac cgc ctc ctg acg ccc aac gag ttc gaa atc aag cge 20468
Gly Asn Asp Arg Leu Leu Thr Pro Asn Glu Phe Glu Ile Lys Arg

1245 1250 1255
acc gtc gac gga gag ggg tac aac gtg gcc cag tge aac atg acc 20513
Thr Val Asp Gly Glu Gly Tyr Asn Val Ala Gln Cys Asn Met Thr

1260 1265 1270
aag gac tgg ttc ctg gtc cag atg ctg gcc cac tac aac atc ggce 20558
Lys Asp Trp Phe Leu Val Gln Met Leu Ala His Tyr Asn Ile Gly

1275 1280 1285
tac cag ggc ttec tac gtg ccc gag ggc tac aag gac cgc atg tac 20603
Tyr Gln Gly Phe Tyr Val Pro Glu Gly Tyr Lys Asp Arg Met Tyr

1290 1295 1300
tce tte tte cge aac tte cag ccc atg age cgc cag gtc gtg gac 20648
Ser Phe Phe Arg Asn Phe Gln Pro Met Ser Arg Gln Val Val Asp

1305 1310 1315
gag gtc aac tac aag gac tac cag gcc gtc acc ctg gee tac cag 20693
Glu Val Asn Tyr Lys Asp Tyr Gln Ala Val Thr Leu Ala Tyr Gln

1320 1325 1330
cac aac aac tcg ggc tte gte gge tac cte geg cce ace atg cge 20738
His Asn Asn Ser Gly Phe val Gly Tyr Leu Ala Pro Thr Met Arg

1335 1340 1345
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cag ggc cag ccc tac ccc gcc aac tac ccc tac ccg ctc atc ggc 20783
Gln Gly Gln Pro Tyr Pro Ala Asn Tyr Pro Tyr Pro Leu Ile Gly

1350 1355 1360
aag agc gcc gtc geoe age gtc acc cag aaa aag ttc cte tge gac 20828
Lys Ser Ala Val Ala Ser Val Thr Gln Lys Lys Phe Leu Cys Asp

1365 1370 1375
cgg gtc atg tgg cgc atc cecc ttc tecc age aac tte atg tce atg 20873
Arg Val Met Trp Arg Ile Pro Phe Ser Ser Asn Phe Met Ser Met

1380 1385 1390
ggc gcg ctc acc gac ctc gge cag aac atg ctc tac gcc aac tcc 20918
Gly Ala Leu Thr Asp Leu Gly Gln Asn Met Leu Tyr Ala Asn Ser

1395 1400 1405
gcec cac gcg cta gac atg aat ttc gaa gtc gac cce atg gat gag 20963
Ala His Ala Leu Asp Met Asn Phe Glu Val Asp Pro Met Asp Glu

1410 1415 1420
tce ace ctt ctc tat gtt gtc tte gaa gtc ttc gac gte gte cga 21008
Ser Thr ©Leu Leu Tyr Val Val Phe Glu Val Phe Asp Val Val Arg

1425 1430 1435
gtg cac cag ccc cac cgc ggce gte atc gag gec gte tac ctg cge 21053
Val His Gln Pro His Arg Gly Val Ile Glu Ala Val Tyr Leu Arg

1440 1445 1450
acg ccc ttc teg gec gge aac gec acc acc taa gectcttget 21096
Thr Pro Phe Ser Ala Gly Asn Ala Thr Thr

1455 1460
tcttgecaaga tgacggcctg cgegggctee ggcgagcagg agctcaggge catectcecge 21156
gacctgggct gcgggecctg cttectggge accttcgaca agegcttcece gggattcatg 21216
gcceccgecaca agcectggectg cgecatcegte aacacggecg gccgcgagac cgggggcegag 21276
cactggcetgg ccttecgeectg gaacccgcege tcccacacct gctacctett cgacccctte 21336
gggttetcgg acgagcgect caagcagatc taccagttcg agtacgaggg cctgetgegt 21396
cgcagcgece tggccaccga ggaccgctge gtcaccctgg aaaagtccac ccagaccgtg 21456
cagggtccge gectecggecge ctgcgggete ttctgetgea tgttectgea cgecttegtg 21516
cactggcccg accgccccat ggacaagaac cccaccatga acttgctgac gggggtgece 21576
aacggcatgc tccagtcgec ccaggtggaa cccaccctge gccgcaacca ggaggcgcete 21636
taccgcttee tcaacgccca ctececgectac tttegetece accgegegeg catcgagaag 21696
gccaccgect tcgaccgcat gaatcaagac atgtaatccg gtgtgtgtat gtgaatgett 21756
tattcatcat aataaacage acatgtttat gccaccttet ctgaggectct gactttattt 21816
agaaatcgaa ggggttctge cggetctegg catggeccge gggcagggat acgttgcgga 21876
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actggtactt
ggaacgagtc
agatcttgaa
tgcagcactg
tgatgcccte
tctgccgece
tcagcatcat
ccagctggceg
tgctagagaa
tggccagctyg
tctececttcag
tctggatcat
gcagccacag
gcacgaagcce
tcagcggaat
cgcecctgete
ccatcagcag
gggggttett
ccagggtctc
agcccacggc
cttgcaaagg
gagacgtgct
cgtccgagac
tctegeggtt
ggcgctgcetce
tggagactca
agcagcagca

ccccagacat

gggcagccac
gctccacagce
atcgcagttg
gaacaccatc
cacgtccaga
catgctggge
ctgggecctge
gaaggcctgce
ctggttggtg
caccacgctg
cgcgegetge
cacggtccceg
cgcgcagccyg
ctgcaggaag
gcegeggtge
gggcatcagce
cgtcatcact

caccgttgte

aaacactcgc

cgccagcetcce
cacatgcttg
gggcgagcge
cacgcggcgyg
cggcgggcgyg
tgactgactt
gccategteg
gaatgaaagc

gcaagagatg

ttgaactcgg
ttgcgcgtga
ggacccgegt
agggccgggt
tceteggegt
acgcagccgg
tcggagectea
tgcgecttge
gcgcagcecag
cgcccecagce
ccgttectege
tgcaggcacc
gtgctctcecce
cggcccatca
tcctegttea
tggaaggegy
tccatgececet
atcttagtcg
ttgcecgtect
tcecteggect
gtcttgeggg
gagttctecge
taggcatgcee
ctggcagagce
ccteegegge
ccaacatecgc
ttaacecgece

gaggaatcca

ggatcagcag
gttgecaggge
tctgegegeg
gcttcacget
tggccatccce
gcttgtggtt
tgcccgggta
cgececteggt
cgtegtgeac
ggttectgggt
tcgccacatce
gcagcttgcece
agttcttgtg
tcgtggtcag
catacaggtg
acttcaggtc
tctecccagge
ccgececgecga
tcteggtgat
gectttegtce
gtttcttttt
tcaccacgac
tecttctgggg
ccetteegeg
cggeccattgt
catctgccce
cgccgeccag

tcgagattga
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cttcggcacyg
gcccagcagg
agagttacgg
cgccagcace
gaagggggtc
gcaatcgcag
catggccttce
gaagaagacc
gcagcagcgce
gatcttggcce
catctcgatc
cteggecteg
ggcgatctygg
ggtcttgttg
gcagatacgg
gctctccacg
cgaaacgatc
agtcaggggyg
gcgcacgggg
ctcgetgtcee
gggcggcaga
tatttcttcet
cagaggcegga
ttcgggggty
gttctcctag
cgcégccgcc
ccccacctee

cctgggctac
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gggaggtcgg
tegggegegg
tacacggggt
gtcgegtcgg
atcttgcagg
tgcaggggga
atgaaagcct
ccgcaggact
gcgtegttgt
cggteggggt
gtgtgctccect
gtgcacccgt
gagtgcgagt
ctggtgaagyg
cggtacacct
cggtaccggt
ggcaggctca
tcegttctegt
ggaaagctga
tggctgatgt
ggcggcggceg
ccttggecegt
dggcgacggge
cgctectgge
ggagcaagca
gacgagaacc
gacgccgcag

gtgacgcccg

21936

21996

22056

22116

22176

22236

22296

22356

22416

22476

22536

22596

22656

22716

22776

22836

22896

22956

23016

23076

23136

23196

23256

23316

23376

23436

23496

23556
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cggagcacga
agccagagca
tgagcggggce
acgcgcetgcet
agcgcaacct
ccaacccgceg
acctcttttt
acgccctget
ttcccaagat
gaagcggaga
gcctggeggt
tgccceecaa
tctcggagga
acgagcagct
gcaagctcat
tcgcecgacge
ggttcgtgeg
tgggcatcct
aggcccgecy
cgggcatggg
tcctgcagaa
acctggccga
actttatgag
tcectgeccge
gccceccgcee
actcggacgt
acctctgcac

tcatcggcac

cggggctgtyg

ggaggagctg
ggaagcagag
agaggacgtg
cgaccgcgcec
cttctcgecg
cctecaacttc
caagaaccaa
caacctgggc
cttcgagggt
ggagcatgag
cctcaagcgce
ggtcatgagc
ggagatgcag
ggcgcgetgg
gatggccgtg
ggagaccctg
ccaggcctge
gcacgagaac
cgactacatc
cgtgtggcag
gaacctcaag
cctcatcette
ccaaagcatg
cacctgctcc
gctctggagce
gatcgaggac
gccgcaccgce
cttcgagttyg

gacctecggece

gcagcgcgct
agcgagcaga
ctcatcaagc
gaggtgcccc
cgecgtgecec
tacccggtct
aggatccccg
cceggcgeece
ctgggcagceg
caccacagcg
acggtcgage
gcegtecatgg
gaccccgaga
ctgggagcga
gtecctggtga
cgcaaggtcg
aagatctcca
cgcctgggge
cgcgactgeg
cagtgecectgg
gccctgtgga
cccgagegec
ttgcaaaact
gcgctgececect
cactgctacc
gtcagcggcg
tcecctggect
caaggccccg

tacttgegea

tttcagccece
accaggctgg
atctggccceg
tcagcgtggce
ccaagcgcca
tcgecggtgee
tctectgecg
gcctacctga
acgagactcg
ccetggtgga
tgacccactt
accaggtgcet
gctcggacga
gtagcacccc
ccgtggaget
aggagaacct
acgtggagcet
agaacgtgct
tctacctgta
aggagcagaa
ccgggttega
tgcggctgac
ttcgctettt
cggacttecgt
tgctgecgect
agggcctget
gcaacccccea
gcgagggcaa

agttcgtgece
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ggaagagaac
gctcgagcecat
ccaatgcatc
ggagctcagc
gcccaacggce
cgaggccctg
cgccaaccgce
tatcgectce
ggccgcgaac
gttggaagge
cgcctaccceg
catcaagcgc
gggcaagccc
ccagagcctg
ggagtgtctg
gcactacctc
gaccaacctg
gcacaccacc
cctctgccac
cctgaaagag
cgagcgcacc
gctgcgcaac
catcctcgaa
gccgctgacce
ggccaactac
cgagtgccac
gctgectgage
ggggggtctg

cgaggactac

PCT/US02/33645
caccaagagc 23616
ggcgactacc 23676
atcgtcaagg 23736
cgegectacg 23796
acctgcgage 23856
gccacctacc 23916
acccgcgecg 23976
ttggaagagg 24036
gctctgcaag 24096
gacaacgcge 24156
gcgctcaace 24216
gcctcecgeecee 24276
gtggtcagcg 24336
gaagagcgge 24396
cgccgettet 24456
ttcagacacg 24516
gtctcctaca 24576
ctgcgcgggg 24636
acctggcaga 24696
ctctgcaagce 24756
accgccgegg 24816
gggctgcccg 24876
cgctccggga 24936
ttccgecgagt 24996
ctggectace 25056
tgcecgectgea 25116
gagacccaga 25176
aaactcacce 25236
catccctteg 25296
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agatcaggtt
tcacccaggg
tgctgaaaaa
gcttccccca
ccggaggatt
tgggacagca
gtggaggagyg
aaagcaagca
agtagatggg
cggcagggat
tgcgggggea
ccccgcaaca
gaggcagaaa
cacagcggcg
gaggaaccgg
ggaactgaaa
gagcgaagac
cgcgctcact
gtcaccacct
atgtggaget
cgcatgaact
caccgaaacc
aatccgcegta
ctacttccge
ggcggegeeg
ggcagaggcea
ggagtcttcc

actttggaga

ctacgaggac
ggccatcctg
gggccacggg
ggatgccccg
tggaggaaga
ctcaggcaga
cagaggaagda
gcacggatac
acgagaccgg
acaagtcctg
acatctecctt
tcttgcatta
cccagcagcea
gcaggtggac
atctttccca
gtcaagaacc
caacttcagc
cttaaagégt
gcgecctteg
accagcccca
ggctcagtgc
agatactcct
attggecege
gagacgccca
ccctgtgteg
cacagctcaa
aactcgcegg

gttcgtcctce

caatcccagce
gcccaattge
gtctacttgg
aggaagcagc
ctgggagagc
ggaggacagc
agcagccgec
catctecegcet
gcgetteceeg
gcgggggeac
cacccggege
ctaccgtcac
gcagcagcag
tgaggatcge
ccctetatge
gttctctgeg
gcactctcga
agcccgegec
cccgaccatce
gatgggcctg
cgggccecegeg
agaacagtca
cgcectggtyg
ggccgaagtc
tcaccgecce
cgacgaggtg
atcggggaga

gcagccccgce

cgcccaaggce
aagccatcca
acccccagac
aagaagctga
agtcaggcag
ctgcaagaca
gccagaccgt
ccgggteggg
aaccccacca
aaaaacgcca
tacctgctcet
ctccacagcecc
cagaaaacca
ggcgaacgag
catcttccag
ctcgectecacce
ggacgccgag
cgcccacaca
atcatgagca
gecgeeggcyg
atgatctcac
gcgatcaccg
taccaggaaa
cagctgacta
gctcagggta
gtgagctcectt
tcttccttea

tecgggtggea

89

cgagctgtcg
gaaatcccge
cggagaggag
aagtggagct
aggaggagga
gtctggagga
cgtcctegge
gtcgcggcegg
cccagaccgg
tcgtctectg
tccaccgegg
cctactactg
gcggcageag
ccggcegcaga
cagagtcggg
cgcagttgte
gctctcttca
cggaaaaagg
aagagattcc
ccgceccagga
gggtgaatga
ccacgccccg
ttcccecagee
actcaggtgt
taaagcggcet
cgctgggtct
cgcctecgtea

tcggcactct

PCT/US02/33645
gcctgegteca 25356
caagaatttc 25416
ctcaacccca 25476
gccgccgecg 25536
gatggaagac 25596
ggaagacgag 25656
ggaggaggag 25716
ccgggeccac 25776
taagaaggag 25836
cttgcaagcec 25896
ggtgaacttc 25956
tttccaagaa 26016
ctagaaaatc 26076
ccegggaget 26136
ggcaagagca 26196
tgtatcacaa 26256
acaagtactg 26316
cgggaattac 26376
cacgccttac 26436
ctactccacc 26496
catccgecgec 26556
ccatcacctt 26616
cacgaccgta 26676
ccagctggecc 26736
ggtgatccga 26796
gcgacctgac 26856
ggccgtecctg 26916
ccagttegtg 26976
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gaggagttca
gacgagttca
tceccatggtg
cgctgectteg
cagggcccgg
cggatcttca
ctgtactgca
gagtataata
ccagteccctg
gaagtacctc
cgacggagte
ccagctctte
caccttcecac
ccaccaacgc
ccgaggtecga
gctaggccta
gtacttagtg
ggtgtgctgyg
gagaaggccg
gatggcaatc
gagtacaata
gagtggtaca
ttcatttttg
ccceccacga
atcaccgcta
gccgaaaaag
ctgttaaatt
agaaaattac

aagtttcatg

ctcceteggt
tcececgaactt
gcgeggetga
ctcgggatct
cccacggagt
gccagcgtee
tctgcaacca
aaagctgaga
ttcttcaccyg
acctggctgt
ctgctgageg
caacccttcc
ctgatcccga
caccgtcgeg
ccaacctctg
gttgcgggtyg
gtgctgtgtt
tggcggtggt
atccctgett
ggtgcgeggt
acaagactcg
ccgtctetgt
cgcacatgtyg
aggagaacat
tcgtgtgect
aaaaacagcc
tttgctttta
tatttacact

gtattgttat

ctacttcaac
cgacgccatce
cctagcectcgg
cgccgagttt
gcggatcgte
gatcctggcec
ccececggectg
tcagcgacta
ggaacgagac
tccagggcete
gcecctgceccaa
tccecgggac
ataccacagc
acctttccte
ggatttacta
ggcttttgge
gctggtttaa
gctttecgatt
gcatttcaat
gctgatcaag
gaacaatact
ccceggtget
cgacacggtc
cgtggtettce
gagcattcac
ataacacgtt
tttgccagte
ggcactaatc

tttaatgaat

cccttcteeg
agcgagtcgg
cttcgacacc
gcctactttg
gtcgaagggyg
gagcgcgagce
catgaaagtc
ctceggactt
cgagctccag
tcegatcgeco
ccttactttt
ctatcagtge
gtegctccce
tgggtctaat
cggeccectgg
tctctgcectac
gaaatgggga
gtgggactgg
cccgacaaat
tgcggatggg
ctegegteecg
gacggctcce
atgtggatga
tccategett
atgctcatcg
ttttecacaca
tcattgcecgt
acacattgaa

cagatgtatc
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gctcccecegg
tggacggcta
tggaccactg
agctgcccga
gtectcgactc
aaggacagac
tttgttgtct
ccgtgtgtte
ctccagtgta
gttgtcaacc
tccaccegea
gtctecgggac
gctactaaca
accactaccg
gaggtggtag
ctatacctce
agatcaccct
geggegegge
gccagctgag
aatgcgagaa
tgtggcagec
cgcgcecaccgt
gcaagcagta
acagcgtgtg
ctattecgcece
cctttttcag
cattcatgga
aggtccagaa

tactgaactc

PCT/US02/33645
ccactacceg 27036
cgattgaatg 27096
ccgccgette 27156
ggagcaccct 27216
ccacctgctt 27276
ccttctgace 27336
gctgtgtact 27396
ctgctatcaa 27456
agccccacaa 27516
actgcgacaa 27576
gaagcaagct 27636
cctgccatca 27696
accaaactac 27756
gaggtgaget 27816
ggttaatagc 27876
cttgctgttec 27936
agtgagctge 27996
tgtagtgaag 28056
ttttcagcecc 28116
cgtgagaatc 28176
cggggacccc 28236
gaataatact 28296
cgatatgtgg 28356
cacggcgcta 28416
cagaaataat 28476
accatggcet 28536
atgagtaatg 28596
aaagccacag 28656
tgtggaaaca 28716



WO 03/046124

ataacaaaaa
taattaacat
acatggaatt
caaaaactac
aagtggctga
ccatgattgg
tgtactatge
gtgttgaatt
ttacctctge
atacactaaa
agcaacagac
attatcaatg
gttacacctg
atcccactac
cagaggcagc
ccecctacacce
cgggattage
accgacaaaa
ggcagttagce
gaaaaatctt
tgtcagctgg
tgtgtataca
taggtttaag
ctatgacgtc
cagttctace
gaccaccact
gaaagctgca

cactgtcgag

aaatgagagc
cactagagac
ttatcaagtt
acctgttacc
aaatagcacc
cattattgtt
cttctgctac
ttaatttttt
tctatgcaat
aggtccagca
agaactttgc
caatggcact
ccctggagat
tccaccgece
agaagcagag
cgatcagcgg
agtcataatc
atcagaccca
gctctagttt
accatttatg
ctaaaatacc
tgtaatggag
ggccagagtt
actgtcatca
actactacca
acagcagcaa
caacctagté

agccacacca

attactctca
tatgtaggta
tctgtgtctg
actatacagc
agcattcaac
gctgtagtgg
agaaagcaca
agaaccatga
tctgacaatg
aaaggtatgc
aatgctcaaa
gacttagtat
gatgccgaca
accaccacaa
ttggccttee
tgtcecgggge
atctgcatgt
ctgctgaacc
tttgttcttt
aaggtgagaa
atctagatgg
ttaacctcac
tcactagaaa
gaaatgagac
tgcaaaccac
agccaagtag
caactactag

cagctacctc

tcaagtttca
tgtattatgg
aacccaccac
tcactaccaa
ccaccccacc
tgtgcatgtt
gactgaacga
agatcctagg
aggacgttac
tttcgtggta
aaggcaaaac
tgctcaatgt
atatgatttt
ctactcatac
aggttcacgg
tgctcgtcag
tcatttttge
tctatgttta
gattggcecatt
tgccactcta
gtggaaagac
cattactaat
taatgggtat
tgccaccacc
acagacaacc
tgcagcgect
gaccaatgag

cagtgccttce
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atgtggatct
aactacagca
gcctagaatg
tggctttett
cagtgaggaa
gatcatcgcce
caagctggaa
ccttttagtt
tgtegttgte
ttgttggtte
ctcaaattct
cacgaaagca
ttacaaagtg
cacacacaca
agattccttt
cggcattgtce
ttgctgcetat
attttttcca
gtttttagtg
gtgggcatca
atttgcgatt
gccacccaag
gaatcccata
acacagatgc
actacatcaa
cagccccagg
cagactactg

tctagcaccg

PCT/US02/33645
gacttaaccc 28776
ggcatttcgg 28836
accacaacca 28896
gccatgctte 28956
attcccagat 29016
ttgtgcatgg 29076
cacttactaa 29136
ttttctatca 29196
ggatcaaatt 29256
ggaactgacg 29316
aaaatctcta 29376
tatgctggca 29436
gaagtggttg 29496
gaacaaacac 29556
gctgtcaata 29616
ggtgtgcttt 29676
agaaggcttt 29736
gagccatgaa 29796
ctgggttttt 29856
gtggtcaaaa 29916
ggaatgtcac 29976
atcagaatgg 30036
acatgtttat 30096
ccactacaca 30156
ctcagcatat 30216
ctttggecttt 30276
aatttttgtce 30336
ccaatctcte 30396
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ctegetttece
tccectgaag

cgggttggtce

gcaccgcaaa
agggggtcta
gacaattcett
tggccaacge
tcacctgceat
actggatctt
tggcgegget
gctgttagtg
ccgcaaatge
catgcttcecce
ctcctttgtyg
ccegectgaa
gcectaggceea
cceccegcetatt
acgtcaacga
ttcgecattceg
accagtgcaa
ccccgaccga
tggtcggagt
actgctcetyg
gcgacctcect
gatgatttaa
ttgagtttta
ttttctgcca

gctgcaaact

tctacaccaa
caaactgagg
atcctggecg
ccggcectaca
aggaatctte
gatcactatt
cagtccagac
ctgctgetgt
tgtgcgeate
gctcaggecte
ctccececgee
aaattccaag
agctggatca
atttacccct
cctgacacac
caatacatgc
agttacttca
ccttetectg
ccagcagcag
gaaaggcatc
ccatcgecte
caaccccatc
cgactccccc
ccccatgaac
ataaaaaata
aaaaataaag
acaccacctc

tccteccacac

tcagtccege
acagcggcat
tgttgctcta
agcccatcgt
tecttctettt
cttatctgee
tgtattgggce
agcatagtct
gcctacctge
ctctgataag
ccgtegacce
aaccctggaa
tgatcattgg
gctttgactt
caccacagca
ccatattaga
atctaaccgg
gacatggacg
gagagagccg
ttctgcectgg
tcctacgage
gtcatcaccc
gactgegtcece
taatcaccce
atcatttgat
aatcacttac

actccecctet

gctgaagggg

tactactccc
gcaatggcag
ctacatcttc
tatcgggcag
tacagtatgg
tccteccaagt
ccttegecte
gcctgcttat
gccaccacce
catgecgggcect
ccggtecccee
attcctcaaa
gatcgtgaac
tggttggaac
acctcaggca
ctatgaggcc
cggagatgac
gccgecgecte
tcaaggaget
tgaaacaggce
tcectgcagea
agcagtcggg
acactctgat
cttatccagt
ttgaaataaa
ttgaaatctg
tceccagetet

atgtcaaatt

92

accccagcte
atcaccctgce
tgccgecegea
ccggagecgce
tgattgaact
ctgtgeccacc
ctacgtgete
caccttctte
ccagtaccgc
ctgctactte
actcagtccc
tgctaccgcee
attctggcct
tcgccagagg
cacgcactac
gagccacagc
tgacccactg
ggagcagcga
gcaggacggce
caagatctcc
gcgccagaag
cgataccaag
caagaccctc
gaaataaata
gatacaatca
ataccaggtc
ggtactgcag

cctectgtece

PCT/US02/33645
ttctccccac 30456
tcattgtgat 30516
ttcccaacge 30576
ttcaggtgga 30636
atgattccta 30696
ctcgctetgg 30756
tttgccttca 30816
cagttcattg 30876
gaccagcgag 30936
tcgegettet 30996
ccgaagaggt 31056
aaaaatcaga 31116
gcaccctcat 31176
cgctctatet 31236
caccaccaca 31296
gacccatgct 31356
gccaacaaca 31416
ctcgcccaac 31476
atagccatcc 31536
tacgaggtca 31596
ttcacctgce 31656
gggtgcatcc 31716
tgcggcctec 31776
tcatattgat 31836
tattgatgat 31896
tctgtccatg 31956
accccggcgg 32016
ctcaatctte 32076
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attttatctt ctatcag atg tcc aaa aag cgc gtc cgg gtg gat gat gac 32126
Met Ser Lys Lys Arg Val Arg Val Asp Asp Asp

1465 1470

ttc gac ccc gtc tac ccec tac gat gca gac aac gca ccg acc gtg 32171
Phe Asp Pro Val Tyr Pro Tyr Asp Ala Asp Asn Ala Pro Thr Val

1475 1480 1485

cce ttc atec aac ccc cce tte gte tet teca gat gga ttc caa gag 32216
Pro Phe Ile Asn Pro Pro Phe Val Ser Ser Asp Gly Phe Gln Glu

1490 1495 1500

aag ccc ctg ggg gtg ctg tece ctg cga ctg gct gac ccc gtc acce 32261
Lys Pro Leu Gly Val Leu Ser Leu Arg Leu Ala Asp Pro Val Thr

1505 1510 1515

acc aag aac ggg gaa atc acc ctc aag ctg gga gag ggg gtg gac 32306
Thr Lys Asn Gly Glu Ile Thr Leu Lys Leu Gly Glu Gly Val Asp

1520 1525 1530

ctec gac tcc tcg gga aaa ctec atc tcec aac acg gcc acc aag gcc 32351
Leu Asp Ser Ser Gly Lys Leu Ile Ser Asn Thr Ala Thr Lys Ala

1535 1540 1545

gce gec cect ctce agt ttt tcecc aac aac acc att tcc ctt aac atg 32396
Ala Ala Pro Leu Ser Phe Ser Asn Asn Thr Ile Ser Leu Asn Met

1550 1555 1560

gat acc cct ctt tat acc aaa gat gga aaa tta tcc tta caa gtt 32441
Asp Thr Pro Leu Tyr Thr Lys Asp Gly Lys Leu Ser Leu Gln Val

1565 1570 1575

tet cca ccg tta aac ata tta aaa tca acc att ctg aac aca tta 32486
Ser Pro Pro Leu Asn Ile Leu Lys Ser Thr Ile Leu Asn Thr Leu

1580 1585 1590

gct gta gct tat gga tca ggt tta gga ctg agt ggt ggc act gcect 32531
Ala Val Ala Tyr Gly Ser Gly Leu Gly Leu Ser Gly Gly Thr Ala

1595 1600 1605

ctt gca gta cag ttg gcc tct cca ctec act ttt gat gaa aaa gga 32576
Leu Ala Val Gln Leu Ala Ser Pro Leu Thr Phe Asp Glu Lys Gly

1610 1615 1620

aat att aaa att aac cta gcc agt ggt cca tta aca gtt gat gca 32621
Asn Ile Lys Ile Asn Leu Ala Ser Gly Pro Leu Thr Val Asp Ala

1625 1630 1635

agt cga ctt agt atc aac tgc aaa aga ggg gtc act gtc act acc 32666
Ser Arg Leu Ser Ile Asn Cys Lys Arg Gly Val Thr Val Thr Thr

1640 1645 1650

tca gga gat gca att gaa agc aac ata agc tgg cct aaa ggt ata 32711
Ser Gly Asp Ala Ile Glu Ser Asn Ile Ser Trp Pro Lys Gly Ile

1655 1660 1665
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aga ttt gaa ggt aat ggc ata gct gca aac att ggc aga gga ttg 32756
Arg Phe Glu Gly Asn Gly Ile Ala Ala Asn Ile Gly Arg Gly Leu

1670 1675 1680

gaa ttt gga acc act agt aca gag act gat gtc aca gat gca tac 32801
Glu Phe Gly Thr Thr Ser Thr Glu Thr Asp Val Thr Asp Ala Tyr

1685 1690 1695

cca att caa gtt aaa ttg ggt act gge ctt ace ttt gac agt aca 32846
Pro TIle Gln Val Lys Leu Gly Thr Gly Leu Thr Phe Asp Ser Thr

1700 1705 1710

ggc gcc att gtt gct tgg aac aaa gag gat gat aaa ctt aca tta 32891
Gly Ala Ile Val Ala Trp Asn Lys Glu Asp Asp Lys Leu Thr Leu

1715 1720 1725

tgg acc aca gcc gac ccc tcg cca aat tgc aaa ata tac tct gaa 32936
Trp Thr Thr Ala Asp Pro Ser Pro Asn Cys Lys Ile Tyr Ser Glu

1730 1735 1740

aaa gat gcc aaa ctc aca ctt tgc ttg aca aag tgt gga agt caa 32981
Lys Asp Ala Lys Leu Thr Leu Cys Leu Thr Lys Cys Gly Ser Gln

1745 1750 1755

att ctg ggt act gtg act gta ttg geca gtg aat aat gga agt ctc 33026
Ile Leu Gly Thr Val Thr Val Leu Ala Val Asn Asn Gly Ser Leu

1760 1765 1770

aac cca atc aca aac aca gta agc act gca ctc gte tece cte aag 33071
Asn Pro Ile Thr Asn Thr Val Ser Thr Ala Leu Val Ser Leu Lys

1775 1780 1785

ttt gat gca agt gga gtt ttg cta agec age tce aca tta gac aaa 33116
Phe Asp Ala Ser Gly Val ©Leu Leu Ser Ser Ser Thr Leu Asp Lys

1790 1795 1800

gaa tat tgg aac ttc aga aag gga gat gtt aca cct gect gag ccc 33161
Glu Tyr Trp Asn Phe Arg Lys Gly Asp Val Thr Pro Ala Glu Pro

1805 1810 1815

tat act aat gct ata ggt ttt atg cct aac ata aag gcc tat cct 33206
Tyr Thr Asn Ala Ile Gly Phe Met Pro Asn Ile Lys Ala Tyr Pro

1820 1825 1830

aaa aac aca tct gca gect tca aaa agc cat att gtc agt caa gtt 33251
Lys Asn Thr Ser Ala Ala Ser Lys Ser His Ile Val Ser Gln Val

1835 1840 1845

tat ctc aat ggg gat gag gcc aaa cca ctg atg ctg att att act 33296
Tyr Leu Asn Gly Asp Glu Ala Lys Pro Leu Met Leu Ile Ile Thr

1850 1855 1860

ttt aat gaa act gag gat gca act tgc acc tac agt atc act ttt 33341
Phe Asn Glu Thr Glu Asp Ala Thr Cys Thr Tyr Ser Ile Thr Phe

1865 1870 1875
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caa

tgg aaa tgg gat

Gln Trp Lys Trp Asp

1880
acc

Thr

1895
ccaccctgcea
aaataaaata
tttttectec
acatctgaat
agcgagccag
cctcacaget
agcagaagag
caggcccege
gtccagggac
ggcgcagcag
caggttgttc
gctacccacg
cacgctgccc
catcaccctc
cgccecgece
ccgctegtac
tatgctecatg
cacggggaac
tacattgtge
agcgcgggte
ggacgcggcet
acttgctgta
gcttggaacg
ctagggcctce

cegtggaatg

agc tcc tte acc
Ser Ser Phe Thr

tgccaaccct
aagttcaagt
accctececcag
gccattggtg
tctegggteg
caacagctga
cggcggtyggyg
agcagtcgct
tcccteagea
cgcatgcgga
aacagtccat
tggccgtegt
acgtacatga
tggttgaaca
gccatgcage
ccgtggatca
catctcttea
tcttgcagga
atggacaggg
teggtctect
gatcgtgttce
gcagaacctg
cteggtgttg
aggagtgatg

ggccagaccc

agt
Ser
1885
tte
Phe
1300
tceccacceca
gttttattga
gacatggaat
atggacatge
gtcagggaga
ggattgtccet
aatcatagte
gccgeegecyg
tgatgceccac
tctegetcag
agttcaacac
accagatcct
tctecttggg
tgcagcecceg
gaagagaccc
tctgggaget
gcactctcag
cagcgaaccc
tatcgcaatc
cacagcgtgg
gcgaccgtgt
gtcegggege
aaattgtaaa

aagatcccat

agccagatga

act aag tac aca
Thr Lys Tyr Thr

tce tac atc gee
Ser Tyr Ile Ala

ggt
Gly Glu Thr

gaa aca

1890

caa
Gln

gaa tga

Glu

1905

ctctgtcetat
ttcaacagtt
acaccaccct
ttttggtcte
tgaaacccte
cggtggtegyg
cgcgaacggg
ctccgtcaag
ggcccteage
gtcgctgeag
gctccageeg
caggtaaatc
catgtggegg
gatgatcctg
cgggtccegy
gaacaagtct
ctcectegggyg
cgcagaacag
aggcagcacc
taagggggcc
catgatgcag
tgcacaccga
acagccactc
catgcctgat

tgcaattttyg
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ggaaaaaact
ttacaggatt
ctcecececeege
cacgttccac
cgggcactce
gatcacggtt
atcggeceggt
ctgctgcetea
atcagtegtc
tacgtgcaac
aaactcatcg
aagtggcgcet
ttcaccacct
cggaaccaca
caatggcaat
atgttggcac
gtcaaaacca
ggcaatcctce
gggtgatccet
ggccgatacyg
ttgctttegg
tegeeggegg
tctecagacceg
agctctgatc

ttgggttteg

PCT/US02/33645

ctt gct
Leu Ala

acactgtatc

ctgaagcaca
cgagcagtta
acagccttga
acagtttcag
cgcatctgea
atctggaaga
ggtgtcgcat
gg9gggtcegg
tggtgeggeg
acaggaccac
cgggaaggat
cccteccagaa
cccggtacca
gggccagcac
ggaggaccca
agcacaggca
tatcccaggg
gcacataact
ccaccagaga
ggtgatggeg
acattttegt
cggtecceggce
tgcagcagat
acatcgacca

gtgacggecgg

33386

33435

33495
33555
33615
33675
33735
33795
33855
33915
33975
34035
34095
34155
34215
34275
34335
34395
34455
34515
34575
34635
34695
34755
34815
34875

34935
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gggagggaag

caaaatgaag
ccaggtcaaa
cgcgcacatc
tcatgttaca
gaactagttc
ccaccggeat
cagcagattg
caataactgt
aataagatta
aaatgcaaga
cagaaaatca
gtttagagce
ttagctgate
tgggtaaatc
aaaattgtecg
gattcgacaa
gaggaagcaa
atgaagcaca
cgaagccccece
agcagcacac
ctctgctcaa
gccaaataat
cgcgeacttce
gaattcgact
cgccegtete

ttaacgcgca

aacaggaaga
gtcgcggaga
ggtgatacgg
cagaaacaag
ctecetgceace
ctgaggtaaa
tcttaageac
acaagcggaa
aagtactctt
gggcaagcca
ctgctataag
cccaggcaat
tcgggaacaa
tgtaaaaaac
gttctctcca
ctatgattga
gatgaataca
taaggcacta
aaatcctcag
gatcccteca
aacaggcgca
tatatagccc
cacacacgcc
ctcaaacgcce
ttcaaattcce
tcggccaate

ccaaaagttt

accatgatta
tggcacctct
ttctcgagat
acaatagcga
atccccagat
tcecaagceccag
accctcataa
tatcaaaatc
tcatatccte
cagtacagat
catgctgget
ttttaagaaa
cgatgaagta
aaaaaataaa
gcaccaggca
aaaccatcac
ccceccggaac
caatgctcag
gtgcgtacaa
gatacacata
agagtcagag
agatctacac
cagcacacgc
caaactgecg
gtcgacegtt
accttecctcec

gaggtatatt

acttttaatc
cgccecceget
gttccacggt
aagcgggagg
aattttcatt
ccatgataaa
ttccaagata
tctgecgega
tccgaaattt
aaaccgaagt
agacccggtg
atcaacaaaa
aatgcaagcg
acattaaacc
ggccacgggg
agagagacgt
attggcgtcc
tctecaagtee
aatgtaatta
caaagcctca
aaaggctgag
tgacgtaaag
ccagaaaccg
tcatttcegg
aaaaacgtca
ctcecccaaat

attgatgatg
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caaacggtct
gtgttggtgyg
ggcttccage
gttctctaat
ttteccagect
gagctcgege
ttectgectcecet
tcecctaagcet
ttagccatag
cctcececagt
atatcttcca
gaaaaatcct
gtgcgttcecea
atgctagcecet
tcteecggege
tceccggtgge
gcgagtgaaa
agcaaagcga
ctccectect
gcgtccatag
ctctaacctg
gccaaagtct
gtgacacact
gttceccacge
cccgeceege

tcaaacagct

PCT/US02/33645

cggagcactt
aaaataacag
aaagcctcecca
tcctcaatca
tgaatgattc
agagcgceccct
ggttcacctg
ccteccteag
gaccaccagg
gagcattgcece
gataactgga
ccaggtgcac
gcatggttag
ggcgaacagg
gaccctcgta
cggecgtgaat
aaaagcgccce
tgccatgcgg
gcacaggcag
cttaccgagce
tccacccget
aaaaataccc
caaaaaaata
tacgtcatcg
ccctaacggt

catttgcata

34995

35055

35115

35175

35235

35295

35355

35415

35475

35535

35595

35655

35715

35775

35835

35895

35955

36015

36075

36135

36195

36255

36315

36375

36435

36495

36535
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<210>
<211>
<212>
<213>

<400>

10
531
PRT

chimpanzee adenovirus serotype Pan7

10

Met Met Arg

1

Val

Pro

Ile

Leu

65

Asp

Pro

Trp

Asn

Arg

145

Gln

Asn

Asp

Ile

Val

225

Pro

Arg

Met

Tyr

Arg

50

Val

His

Thr

Gly

Glu

130

Lys

Asp

Phe

Asn

Gly

210

Thr

Asp

Leu

Gln

Val

35

Tyr

Asp

Ser

Glu

Gly

115

Phe

Thr

Glu

Ser

Tyr

195

Val

Glu

Ile

Ser

Arg

Gln

20

Pro

Ser

Asn

Asn

Ala

100

Gln

Met

Pro

Leu

Val

180

Leu

Lys

Leu

Val

Asn
260

Val

Ala

Pro

Glu

Lys

Phe

85

Ser

Leu

Tyr

Asn

Thr

165

Thr

Ala

Phe

Val

Leu

245

Leu

Tyr

Val

Arg

Leu

Ser

70

Leu

Thr

Lys

Ser

Gly

150

Tyr

Met

Val

Asp

Met

230

Leu

Leu

Pro

Ala

Tyr

Ala

55

Ala

Thr

Gln

Thr

Asn

135

Val

Glu

Thr

Gly

Thr

215

Pro

Pro

Gly

Glu

Ala

Leu

40

Pro

Asp

Thr

Thr

Ile

120

Lys

Ala

Trp

Ile

Arg

200

Arg

Gly

Gly

Ile

Gly

Ala

25

Ala

Leu

Ile

Val

Ile

105

Met

Phe

Val

Val

Asp

185

Gln

Asn

Val

Cys

Arg
265

Pro

10

Met

Pro

Tyr

Ala

Val

90

Asn

His

Lys

Asp

Glu

170

Leu

Asn

Phe

Tyr

Gly

250

Lys

Pro

Gln

Thr

Asp

Ser

75

Gln

Phe

Thr

Ala

Glu

155

Phe

Met

Gly

Arg

Thr

235

Val

Arg

97

Pro

Pro

Glu

Thr

60

Leu

Asn

Asp

Asn

Arg

140

Asn

Glu

Asn

Val

Leu

220

Asn

Asp

Gln

Ser

Pro

Gly

Thr

Asn

Asn

Glu

Met

125

Val

Tyr

Leu

Asn

Leu

205

Gly

Glu

Phe

Pro

Tyr

Leu

30

Arg

Arg

Tyr

Asp

Arg

110

Pro

Met

Asp

Pro

Ala

190

Glu

Trp

Ala

Thr

Phe
270

Glu
15

Glu

Asn

Leu

Gln

Phe

85

Ser

Asn

Val

Gly

Glu

175

Ile

Ser

Asp

Phe

Glu

255

Gln

PCT/US02/33645

Ser

Ala

Ser

Tyr

Asn

80

Thr

Arg

Val

Ser

Ser

160

Gly

Ile

Asp

Pro

His

240

Ser

Glu
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Gly

Leu

Ala

305

Asn

Lys

Asn

Ala

Leu

385

Leu

Val

Lys

Phe

Leu

465

Pro

Gly

Tyr

Arg

Phe

Leu

290

Ala

Phe

Ile

Val

Tyr

370

Thr

Pro

Ser

Ser

Thr

450

Val

Ala

Val

Val

Thr
530

<210>
<211>
<212>
<213>

Gln

275

Asp

Thr

Ala

Val

Leu

355

Asn

Thr

Asp

Asn

Phe

435

Ser

Arg

Leu

Gln

Tyxr

515

Phe

11
932
PRT

Ile
Val
Ala
Ser
Ile
340
Ala
T3xzr
Ser
Met
Tyr
420
Phe
Leu
Pro
Thr
Arg

500

Lys

Leu

Glu

Ala

Ala

325

Gln

Asp

Gly

Asp

Met

405

Pro

Asn

Thr

Pro

Asp

485

Val

Ala

Tyr

Ala

Val

310

Ala

Pro

Lys

Asp

Val

390

Gln

Val

Glu

His

Ala

470

His

Thr

Leu

Glu

Tyr

295

Ala

Ala

Val

Lys

Pro

375

Thr

Asp

Val

Gln

Val

455

Pro

Gly

Val

Gly

Asp

280

Glu

Thr

Val

Glu

Asn

360

Glu

Cys

Pro

Gly

Ala

440

Phe

Thr

Thr

Thr

Val
520

Leu

Lys

Ala

Ala

Lys

345

Thr

Lys

Gly

Val

Ala

425

Val

Asn

Ile

Leu

Asp

505

Val

Glu

Ser

Ser

Glu

330

Asp

Ala

Gly

Val

Thr

410

Glu

Tyr

Arg

Thr

Pro

490

Ala

Ala

Gly

Lys

Thr

315

Ala

Ser

Tyr

Val

Glu

395

Phe

Leu

Ser

Phe

Thr

475

Leu

Arg

Pro

chimpanzee adenovirus serotype Pan7

98

Gly

Glu

300

Glu

Ala

Lys

Arg

Arg

380

Gln

Arg

Leu

Gln

Pro

460

Val

Arg

Arg

Arg

Asn

285

Glu

Val

Glu

Asp

Ser

365

Ser

Val

Ser

Pro

Gln

445

Glu

Ser

Ser

Arg

Val
525

Ile

Ala

Arg

Thr

Arg

350

Trp

Trp

Tyr

Thr

Val

430

Leu

Asn

Glu

Ser

Thr

510

Leu

Pro

Ala

Gly

Glu

335

Ser

Tyr

Thr

Trp

Arg

415

Tyr

Arg

Gln

Asn

Ile

495

Cys

Ser

PCT/US02/33645

Ala

Ala

Asp

320

Ser

Tyr

Leu

Leu

Ser

400

Gln

Ser

Ala

Ile

Val

480

Arg

Pro

Ser
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<400> 11

Met Ala Thr

1

Gly

Arg

Thr

Thr

65

Lys

Ala

Phe

Ala

Glu

145

Thr

Tyr

Trp

Lys

Thr

225

Thr

Ala

Asp

Gln

Ala

Val

50

Leu

Val

Ser

Lys

Pro

130

Lys

Lys

Ala

His

Pro

210

Asn

Lys

Ala

Leu

Asp

Thr

35

Ala

Arg

Arg

Thr

Pro

115

Asn

Thr

Asp

Asp

Asp

195

Asp

Lys

Glu

Ala

Glu
275

Pro

Ala

20

Asp

Pro

Phe

Tyr

Tyr

100

Tyx

Thr

Tyr

Gly

Glu

180

Ile

Thr

Glu

Tyxr

Gly

260

Thr

Sexr

Ser

Thr

Thr-

val

Thr

85

Phe

Ser

Cys

Thr

Ile

165

Thr

Thr

Lys

Gly

Asp

245

Leu

Pro

Met

Glu

Tyr

His

Pro

70

Leu

Asp

Gly

Gln

Tyr

150

Gln

Tyr

Gly

Met

Gly

230

Ile

Ala

Asp

Leu

Tyr

Phe

Asp

55

Val

Ala

Ile

Thr

Trp

135

Gly

Leu

Gln

Thr

Lys

215

Gln

Asp

Pro

Thr

Pro

Leu

Ser

40

Val

Asp

Val

Arg

Ala

120

Thr

Asn

Gly

Pro

Asp

200

Pro

Ala

Met

Glu

His
280

Gln

Ser

25

Leu

Thr

Arg

Gly

Gly

105

Tyr

Tyr

Ala

Thr

Glu

185

Glu

Cys

Asn

Ala

Ile

265

Ile

Trp

10

Pro

Gly

Thr

Glu

Asp

90

Val

Asn

Lys

Pro

Asp

170

Pro

Lys

Tyr

Val

Phe

250

Val

Val

Ala

Gly

Asn

Asp

Asp

75

Asn

Leu

Ser

Ala

Val

155

Ser

Gln

Tyr

Gly

Lys

235

Phe

Leu

Tyx

99

Tyr

Leu

Lys

Arg

Asn

Arg

Asp

Leu

Gly

140

Gln

Asp

Val

Gly

Ser

220

Thr

Asp

Tyr

Lys

Met

Val

Phe

45

Ser

Thr

Val

Arg

Ala

125

Asp

Gly

Gly

Gly

Gly

205

Phe

Glu

Asn

Thr

Ala
285

His

Gln
30

Arg

Gln

Tyr

Leu

Gly

110

Pro

Thr

Ile

Gln

Asp

190

Arg

Ala

Thr

Arg

Glu

270

Gly

Ile
15

Phe
Asn
Arg
Ser
Asp
Pro
Lys
Asp
Ser
Ala
175
Ala
Ala
Lys
Gly
Ser
255

Asn

Thr
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Ala

Ala

Pro

Leu

Tyr

80

Met

Ser

Gly

Thr

Ile

160

Ile

Glu

Leu

Pro

Gly

240

Ala

Val

Asp
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Asp

Pro

305

Asn

Asn

Leu

Asn

His

385

Val

Gln

Gly

Trp

Tyr

465

Tyr

Tyr

Asn

Leu

Lys

545

Tyr

Leu

Ser

290

Asn

Ser

Ala

Leu

Gln

370

Gly

Gly

Thr

Lys

Arg

450

Lys

Asp

Ile

Pro

Leu

530

Phe

Glu

Gly

Ser

Tyr

Thr

Val

Leu

355

Ala

Val

Arg

Thr

Gly

435

Asn

Tyxr

Tyr

Asn

Phe

515

Gly

Phe

Trp

Asn

Ser

Ile

Gly

Val

340

Asp

Val

Glu

Thr

Trp

420

Asn

Phe

Thr

Met

Ile

500

Asn

Asn

Ala

Asn

Asp
580

Sexr

Gly

Asn

325

Asp

Ser

Asp

Asp

Asp

405

Thr

Pro

Leu

Pro

Asn

485

Gly

His

Gly

Ile

Phe

565

Leu

Ile

Phe

310

Met

Leu

Leu

Ser

Glu

390

Thr

Lys

Phe

Tyr

Ala

470

Gly

Ala

His

Arg

Lys

550

Arg

Arg

Asn
295
Arg

Gly

Gln

Tyx

375

Leu

Tyr

Asp

Ala

Ala

455

Asn

Arg

Arg

Arg

Tyx

535

Ser

Lys

Thr

Leu
Asp
Val
Asp
Asp
360
Asp
Pro
Gln
Asp
Met
440
Asn
Ile
Val
Trp
Asn
520
Val
Leu

Asp

Asp

Gly

Asn

Leu

Arg

345

Arg

Pro

Asn

Gly

Thr

425

Glu

Val

Thr

Val

Ser

505

Ala

Pro

Leu

Val

Gly
585

Gln

Phe

Ala

330

Asn

Thr

Asp

Tyr

Ile

410

Val

Ile

Ala

Leu

Ala

490

Leu

Gly

Phe

Leu

Asn

570

Ala

Gln

Ile
315

Gly

Thr

Arg

Val

Cys

395

Lys

Asn

Asn

Leu

Pro

475

Pro

Asp

Leu

His

Leu

555

Met

Sexr

100

Ser

300

Gly

Gln

Glu

Tyr

Arg

380

Phe

Ala

Asp

Ile

Tyx

460

Thx

Ser

Pro

Arg

Ile

540

Pro

Ile

Ile

Met

Leu

Ala

Leu

Phe

365

Ile

Pro

Asn

Ala

Gln

445

Leu

Asn

Leu

Met

Tyr

525

Gln

Gly

Leu

Ala

Pro

Met

Ser

Ser

350

Ser

Ile

Leu

Gly

Asn

430

Ala

Pro

Thr

Val

Asp

Asn

Tyr

Gln

335

Tyr

Met

Glu

Asp

Asp

415

Glu

Asn

Asp

Asn

Asp

495

Asn

510 .

Arg

Val

Ser

Gln

Phe
590

Ser

Pro

Tyr

Ser

575

Thr
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Arg

Tyr

320

Leu

Gln

Trp

Asn

Ala

400

Asn

Leu

Leu

Ser

Thr

480

Ala

Val

Met

Gln

Thr

560

Ser

Ser
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Ile

Thr

Asp

625

Thx

Gly

Ser

Asp

Phe

705

Asn

Ala

His

Asp

Val

785

Tyr

Arg

Lys

Val

Leu

865

Leu

Asn

Leu

610

Tyr

Asn

Trp

Gly

Gly

690

Asp

Glu

Gln

Tyx

Arg

770

Val

Gln

Gln

Ser

Met

850

Thr

Asp

Leu

595

Glu

Leu

Val

Ser

Phe

675

Thr

Ser

Phe

Cys

Asn

755

Met

Asp

His

Gly

Ala

835

Trp

Asp

Met

Tyr

Ala

Ser

Pro

Phe

660

Asp

Phe

Ser

Glu

Asn

740

Ile

Tyr

Glu

Asn

Gln

820

Val

Arg

Leu

Asn

Ala

Met

Ala

Ile

645

Thr

Pro

Tyr

Val

Ile

725

Met

Gly

Ser

Val

Asn

805

Pro

Ala

Ile

Gly

Phe
885

Thr

Leu

Ala

630

Ser

Arg

Tyr

Leu

Ser

710

Lys

Thr

Tyxr

Phe

Asn

790

Ser

Tyr

Ser

Pro

Gln

870

Glu

Phe

Arg

615

Asn

Ile

Leu

Phe

Asn

695

Trp

Arg

Lys

Gln

Phe

775

Tyr

Gly

Pro

Val

Phe

855

Asn

Val

Phe

600

Asn

Met

Pro

Lys

Val

680

His

Pro

Thr

Asp

Gly

760

Arg

Lys

Phe

Ala

Thr

840

Ser

Met

Asp

Pro

Asp

Leu

Ser

Thr

665

Tyr

Thr

Gly

Val

Trp

745

Phe

Asn

Asp

Val

Asn

825

Gln

Ser

Leu

Pro

Met

Thr

Tyr

Arg

650

Arg

Sex

Phe

Asn

Asp

730

Phe

Tyxr

Phe

Tyr

Gly

810

Tyr

Lys

Asn

Tyr

Met
890

Ala

Asn

Pro

635

Asn

Glu

Gly

Lys

Asp

715

Gly

Leu

Val

Gln

Gln

795

Tyr

Pro

Lys

Phe

Ala

875

Asp

101

His

Asp

620

Ile

Trp

Thr

Ser

Lys

700

Arg

Glu

Val

Pro

Pro

780

Ala

Leu

Tyr

Phe

Met

860

Asn

Glu

Asn

605

Gln

Pro

Ala

Pro

Ile

685

Val

Leu

Gly

Gln

Glu

765

Met

Val

Ala

Pro

Leu

845

Ser

Ser

Ser

Thr

Ser

Ala

Ala

Ser

670

Pro

Ser

Leu

Tyr

Met

750

Gly

Ser

Thr

Pro

Leu

830

Cys

Met

Ala

Thr

Ala

Phe

Asn

Phe

655

Leu

Tyr

Ile

Thr

Asn

735

Leu

Tyr

Arg

Leu

Thr

815

Ile

Asp

Gly

His

Leu
895

PCT/US02/33645

Ser

Asn

Ala

640

Arg

Gly

Leu

Thr

Pro

720

Val

Ala

Lys

Gln

Ala

800

Met

Gly

Arg

Ala

Ala

880

Leu
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Tyr Val Val Phe

900

Arg Gly Val Ile

915

Asn Ala Thr Thr

930

<210>
<211>
<212>
<213>

<400>

Met

1

Pro

Phe

Leu

Lys

65

Asn

Ile

Ser

Asn

Thr
145

Gly

Ser

Gly

Ser

Tyr

Val

Arg

50

Leu

Thr

Ser

Leu

Thr

130

Ala

Asn

Arg

Asp

12
443
PRT

PCT/US02/33645

Glu Val Phe Asp Val Val Arg Val His Gln Pro His

805

910

Glu Ala Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly

920

chimpanzee adenovirus serotype Pan7

12

Lys

Asp

Ser

35

Leu

Gly

Ala

Leu

Gln

115

Leu

Leu

Ile

Leu

Ala
195

Lys

Ala

20

Ser

Ala

Glu

Thr

Asn

100

Val

Ala

Ala

Lys

Ser

180

Ile

Arg

Asp

Asp

Asp

Gly

Lys

85

Met

Ser

Val

Val

Ile

165

Ile

Glu

val

Asn

Gly

Pro

Val

70

Ala

Asp

Pro

Ala

Gln

150

Asn

Asn

Ser

Arg

Ala

Phe

Val

55

Asp

Ala

Thr

Pro

Tyr

135

Leu

Leu

Cys

Asn

Val

Pro

Gln

40

Thr

Leu

Ala

Pro

Leu

120

Gly

Ala

Ala

Lys

Ile
200

Asp

Thr
25

Glu

Thr

Asp

Pro

Leu

105

Asn

Ser

Ser

Ser

Arg

185

Ser

Asp

Val

Lys

Lys

Ser

Leu

90

Tyr

Ile

Gly

Pro

Gly

170

Gly

Trp

Asp

Pro

Pro

Asn

Ser

75

Ser

Thr

Leu

Leu

Leu

155

Pro

Val

Pro

102

Phe

Phe

Leu

Gly

Gly

Phe

Lys

Lys

Gly

140

Thr

Leu

Thr

Lys

925

Asp

Ile

Gly

45

Glu

Lys

Ser

Asp

Ser

125

Leu

Phe

Thr

Val

Gly
205

Pro

Asn

30

Val

Ile

Leu

Asn

Gly

110

Thr

Ser

Asp

val

Thr

190

Ile

Val

15

Pro

Leu

Thr

Ile

Asn

95

Lys

Ile

Gly

Glu

Asp

175

Thr

Arg

Tyr

Pro

Ser

Leu

Ser

80

Thr

Leu

Leu

Gly

Lys

160

Ala

Ser

Phe
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Glu

Thr

225

Lys

Trp

Ser

Cys

Ala

305

Ala

Ser

Pro

Ala

Gln

385

Thr

Gln

Ser

Gly

210

Thr

Leu

Asn

Pro

Leu

290

Val

Leu

Thr

Ala

Tyr

370

Val

Phe

Trp

Ser

<210>
<211>
<2l12>
<213>

<400>

Asn

Ser

Gly

Lys

Asn

275

Thr

Asn

Val

Leu

Glu

355

Pro

Tyr

Asn

Lys

Phe
435

13
338
PRT

Gly

Thr

Thr

Glu

260

Cys

Lys

Asn

Ser

Asp

340

Pro

Lys

Leu

Glu

Trp

420

Thr

Ile

Glu

Gly

245

Asp

Lys

Cys

Gly

Leu

325

Lys

Tyr

Asn

Asn

Thr

405

Asp

Phe

Ala

Thr

230

Leu

Asp

Ile

Gly

Ser

310

Lys

Glu

Thr

Thr

Gly

390

Glu

Ser

Ser

Ala

215

Asp

Thr

Lys

Tyr

Ser

295

Leu

Phe

Tyr

Asn

Ser

375

Asp

Asp

Thr

Tyr

simian serotype Cl

13

Asn

Val

Phe

Leu

Ser

280

Gln

Asn

Asp

Trp

Ala

360

Ala

Glu

Ala

Lys

Ile
440

Ile

Thr

Asp

Thr

265

Glu

Ile

Pro

Ala

Asn

345

Ile

Ala

Ala

Thr

Tyr

425

Ala

Gly

Asp

Ser

250

Leu

Lys

Leu

Ile

Ser

330

Phe

Gly

Ser

Lys

Cys

410

Thr

Gln

Arg

Ala

235

Thr

Trp

Asp

Gly

Thr

315

Gly

Arg

Phe

Lys

Pro

395

Thr

Gly

Glu

Gly

220

Tyr

Gly

Thr

Ala

Thr

300

Asn

Val

Lys

Met

Ser

380

Leu

Tyr

Glu

Leu

Pro

Ala

Thr

Lys

285

Val

Thr

Leu

Gly

Pro

365

His

Met

Ser

Thr

Glu

Ile

Ile

Ala

270

Leu

Thr

Val

Leu

Asp

350

Asn

Ile

Leu

Ile

Leu
430

Phe

Gln

Val

255

Asp

Thr

Val

Ser

Ser

335

Val

Ile

Val

Ile

Thr

415

Ala

PCT/US02/33645

Gly

Val

240

Ala

Pro

Leu

Leu

Thr

320

Ser

Thr

Lys

Ser

Ile

400

Phe

Thr

Ala Pro Lys Gly Ala Pro Asn Thr Ser Gln Trp Leu Asp Lys Gly Val

1

5

10

103

15



WO 03/046124

Thr

Ala

Ala

Gly

Lys

Thr

Thr

Lys

Tyr

145

Leu

Pro

His

Gly

Asn

225

Asp

Ser

Asp

Asp

Thr
305

Thr

Glu

Pro

50

Leu

Leu

Asp

Lys

Gly

130

Asp

Lys

Asp

Ala

Phe

210

Met

Leu

Leu

Ser

Glu

290

Asp

Thr

Glu

35

Val

Glu

Tyr

Gly

Met

115

Gly

Ile

Pro

Thr

Asn

195

Arg

Gly

Gln

Gly

Tyr

275

Leu

Ser

Asp

Gly

Lys

Val

Gln

Thr

100

Lys

Gln

Asp

Lys

His

180

Leu

Asp

Val

Asp

Asp

260

Asp

Pro

Tyr

Asn

Glu

Ala

Pro

Pro

85

Asp

Pro

Ala

Met

Ile

165

Val

Gly

Asn

Leu

Arg

245

Arg

Pro

Asn

Lys

Asn

Glu

Glu

Ser

70

Glu

Glu

Cys

Lys

Asn

150

Val

Val

Gln

Phe

Ala

230

Asn

Thr

Asp

Tyxr

Gly
310

Thr

Glu

Ala

55

Glu

Pro

Lys

Tyr

Val

135

Phe

Met

Tyr

Gln

Ile

215

Gly

Thr

Arg

Val

Cys

295

Ile

Glu

Lys

40

Glu

Gly

Gln

Tyr

Gly

120

Lys

Phe

Tyr

Lys

Ser

200

Gly

Gln

Glu

Tyxr

Arg

280

Phe

Glu

Asn

25

Gln

Ile

Asp

Val

Gly

105

Ser

Lys

Asp

Ala

Pro

185

Met

Leu

Ala

Leu

Phe

265

Val

Pro

Thr

Gly Asp
Ala Thr
Thr Lys
Pro Lys

75

Gly Glu
90

Gly Afg
Phe Ala

Val Glu

Leu Arg
155

Glu Asn
170

Gly Ala
Pro Asn

Met Tyr

Ser Gln
235

Ser Tyr
250

Ser Met
Ile Glu

Leu Asp

Asn Gly
315

104

Glu

Tyr

Glu

60

Pro

Glu

Ala

Lys

Glu

140

Ser

Val

Ser

Arg

Tyr

220

Leu

Gln

Trp

Asn

Gly

300

Asp

Glu

Thr

45

Gly

Ile

Ser

Leu

Pro

125

Gly

Gln

Asp

Asp

Pro

205

Asn

Asn

Leu

Asn

His

285

Val

Glu

Asp

30

Phe

Leu

Tyr

Trp

Lys

110

Thr

Lys

Lys

Leu

Ala

190

Asn

Ser

Ala

Leu

Gln

270

Gly

Gly

Asn

Glu

Gly

Pro

Ala

Thr

95

Pro

Asn

Val

Thr

Glu

175

Ser

Tyr

Thr

Val

Leu

255

Ala

Val

Pro

Thr

PCT/US02/33645

Val

Asn

Ile

Asp

80

Asp

Glu

Vval

Glu

Gly

160

Thr

Ser

Ile

Gly

Val

240

Asp

Val

Glu

Arg

Thr
320



WO 03/046124 PCT/US02/33645

Trp Lys Asp Leu Asp Pro Asn Gly Ile Ser Glu Leu Ala Lys Gly Asn

325 330 335
Pro Phe
<210> 14
<211> 315
<212> PRT

<213> chimpanzee adenovirus Pan-9
<400> 14

Ala Pro Lys Gly Ala Pro Asn Thr Cys Gln Trp Thr Tyr Lys Ala Asp
1 5 10 15

Gly Glu Thr Ala Thr Glu Lys Thr Tyr Thr Tyr Gly Asn Ala Pro Val
20 25 30

Gln Gly Ile Asn Ile Thr Lys Asp Gly Ile Gln Leu Gly Thr Asp Thr
35 40 45

Asp Asp Gln Pro Ile Tyr Ala Asp Lys Thr Tyr Gln Pro Glu Pro Gln
50 55 60

Val Gly Asp Ala Glu Trp His Asp Ile Thr Gly Thr Asp Glu Lys Tyr
65 70 75 80

Gly Gly Arg Ala Leu Lys Pro Asp Thr Lys Met Lys Pro Cys Tyr Gly
85 90 95

Ser Phe Ala Lys Pro Thr Asn Lys Glu Gly Gly Gln Ala Asn Val Lys
100 105 110

Thr Gly Thr Gly Thr Thr Lys Glu Tyr Asp Ile Asp Met Ala Phe Phe
115 120 125

Asp Asn Arg Ser Ala Ala Ala Ala Gly Leu Ala Pro Glu Ile Val Leu
130 135 140

Tyr Thr Glu Asn Val Asp Leu Glu Thr Pro Asp Thr His Ile Val Tyr
145 150 155 160

Lys Ala Gly Thr Asp Asp Ser Ser Ser Ser Ile Asn Leu Gly Gln Gln
165 170 175

Ala Met Pro Asn Arg Pro Asn Tyr Ile Gly Phe Arg Asp Asn Phe Ile
180 185 190

Gly Leu Met Tyxr Tyr Asn Ser Thr Gly Asn Met Gly Val Leu Ala Gly
195 200 205

Gln Ala Ser Gln Leu Asn Ala Val Val Asp Leu Gln Asp Arg Asn Thr
210 215 220

105



WO 03/046124

Glu
225
Tyr
Arg
Phe
Aia

Asp
305

Leu

Phe

Ile

Pro

Asn

290

Ala

<210>
<211>
<21l2>
<213>

<400>

Ser

Ser

Ile

Leu

275

Gly

Asn

15
315
PRT

Tyr

Met

Glu

260

Asp

Thr

Glu

Gln

Trp

245

Asn

Ala

Asp

Ile

Leu

230

Asn

His

Val

Gln

Gly
310

Leu

Gln

Gly

Gly

Thr

295

Lys

Leu

Ala

Val

Arg

280

Thr

Gly

Asp

Val

Glu

265

Thr

Trp

Asn

chimpanzee adenovirus Pan-5

15

Ala Pro Lys

1

Gly

Gln

Asp

Val

65

Gly

Ser

Thr

Asp

Tyr
145

Asp

Gly

Asp

50

Gly

Gly

Phe

Glu

Asn

130

Thr

Thr

Ile

35

Gln

Asp

Arg

Ala

Thr

115

Arg

Glu

Gly

Gly

20

Ser

Pro

Ala

Ala

Lys

100

Gly

Ser

Asn

Ala

Thr

Ile

Ile

Glu

Leu

85

Pro

Gly

Ala

Val

Pro

Glu

Thr

Tyr

Trp

70

Lys

Thr

Thr

Ala

Asp
150

Asn

Lys

Lys

Ala

55

His

Pro

Asn

Lys

Ala

135

Leu

Thr

Thr

Asp

40

Asp

Asp

Asp

Lys

Glu

120

Ala

Glu

Cys

Tyr

25

Gly

Lys

Ile

Thr

Glu

105

Tyr

Gly

Thr

Ser Leu
235

Asp Ser
250

Asp Glu
Asp Thr

Thr Lys

Pro Phe
315

Gln Trp

10

Thr Tyr

Ile Gln

Thr Tyr

Thr Gly
75

Lys Met
90

Gly Gly
Asp Ile

Leu Ala

Pro Asp
155

106

Gly

Tyr

Leu

Tyt

Asp
300

Thr

Gly

Leu

Gln

60

Thr

Lys

Gln

Asp

Pro

140

Thr

Asp

Asp

Pro

Gln

285

Asp

Tyxr

Asn

Gly

45

Pro

Asp

Pro

Ala

Met

125

Glu

His

Arg
Pro
Asn
270

Gly

Ser

Lys

Ala

30

Thr

Glu

Glu

Cys

Asn

110

Ala

Ile

Ile

Thr

Asp

255

Tyr

Ile

Val

Ala

15

Pro

Asp

Pro

Lys

Tyr

95

Val

Phe

Val

Val

PCT/US02/33645

Arg
240
Val
Cys

Lys

Asn

Asp

Val

Thr

Gln

Tyx

80

Gly

Lys

Phe

Leu

Tyr
160



WO 03/046124

Lys
Ser
Gly
Gln
Glu
225
Tyr
Arg
Phe

Ala

Asp
305

Ala

Met

Leu

Ala

210

Leu

Phe

Ile

Pro

Asn

290

Ala

<210>
<211>
<212>
<213>

<400>

Ala

Pro

Gly

Pro

Met

195

Ser

Ser

Ser

Ile

Leu

275

Gly

Asn

16
324
PRT

Thr

Asn

180

Tyr

Gln

Tyxr

Met

Glu

260

Asp

Ala

Glu

Asp

165

Arg

Tyr

Leu

Gln

Trp

245

Asn

Ala

Asp

Leu

Asp

Pro

Asn

Asn

Leu

230

Asn

His

Val

Gln

Gly
310

Ser

Asn

Ser

Ala

215

Leu

Gln

Gly

Gly

Thr

295

Lys

Ser

Tyr

Thr

200

Val

Leu

Ala

Val

Arg

280

Thr

Gly

Ser

Ile

185

Gly

Val

Asp

Val

Glu

265

Thr

Trp

Asn

chimpanzee adenovirus Pan-6

16

Lys

Gly

Gly Asn Gly Gly

Gly Gly Glu

Thr

Glu
65

Gly

Ala
50

Pro

Gly

35

Asn

Gln

Arg

Asn

Gln

Val

Ala

Ala

Thr

Ile

Asn

Gly

Leu
85

Pro

Met

Thr

Lys

Glu

70

Lys

Asn

Glu

Lys

Pro

55

Glu

Lys

Ser

Thr

Asp

40

Ile

Asn

Asp

Ser

His

25

Gly

Tyr

Trp

Thr

Ser

170

Gly

Asn

Asp

Ser

Asp

250

Asp

Asp

Thr

Pro

Gln

10

Thr

Leu

Ala

Gln

Lys
90

Ile

Phe

Met

Leu

Leu

235

Ser

Glu

Thr

Lys

Phe
315

Trp

Tyr

Gln

Asp

Glu

75

Met

107

Asn

Arg

Gly

Gln

220

Gly

Tyx

Leu

Tyr

Asp
300

Glu

Gly

Ile

Lys

60

Thr

Lys

Leu

Asp

Val

205

Asp

Asp

Asp

Pro

Gln

285

Asp

Gln

Val

Gly

45

Thr

Glu

Pro

Gly

Asn

190

Leu

Arg

Arg

Pro

Asn

270

Gly

Thr

Ala

Ala

30

Thr

Phe

Asn

Cys

Gln

175

Phe

Ala

Asn

Thr

Asp

255

Tyr

Ile

Val

Lys

15

Pro

Asp

Gln

Phe

Tyr
95

PCT/US02/33645

Gln

Ile

Gly

Thr

Arg

240

Val

Cys

Lys

Asn

Thr

Met

Val

Pro

Tyr

80

Gly



WO 03/046124

Ser Tyr Ala Arg
100

Val Gly Asp Asp
115

Phe Phe Asp Thr
130

Ala Asp Ile Val
145

Thr His Val Vval
Asn Leu Val Gln
180

Arg Asp Asn Phe
195

Gly Val Leu Ala
210

Gln Asp Arg Asn
225

Gly Asp Arg Thr
Tyr Asp Pro Asp
260

Leu Pro Asn Tyr
275

Tyr Gln Gly Val
290

Glu Trp Glu Asn
305

Gly Asn Ile Phe

<210> 17
<211> 314
<212> PRT

Pro

Gly

Pro

Met

Tyr

165

Gln

Ile

Gly

Thr

Arg

245

Val

Cys

Lys

Asp

Thr

Val

Gly

Tyr

150

Lys

Ser

Gly

Gln

Glu

230

Tyr

Arg

Phe

Val

Asp
310

Asn

Pro

Gly

135

Thr

Pro

Met

Leu

Ala

215

Leu

Phe

Ile

Pro

Lys

295

Thr

Glu Lys
105

Thr Lys
120

Thr Val
Glu Asn
Gly Lys

Pro Asn
185

Met Tyr
200

Ser Gln
Ser Tyr
Ser Met
Ile Glu

265

Leu Asp
280

Asp Gly

Val Ala

<213> chimpanzee adenovirus Pan-7

<400> 17

Gly

Glu

Asn

Thr

Asp

170

Arg

Tyr

Leu

Gln

Trp

250

Asn

Gly

Gln

Ala

Gly

Phe

Gly

Tyr

155

Asp

Pro

Asn

Asn

Leu

235

Asn

His

Ser

Asp

Arg
315

Gln

Asp

Gln

140

Leu

Ala

Asn

Ser

Ala

220

Leu

Gln

Gly

Gly

Gly

300

Asn

Ala

Ile

125

Asp

Glu

Ser

Tyr

Thr

205

Val

Leu

Ala

Val

Thr

285

Asp

Gln

Lys

110

Asp

Glu

Thr

Ser

Ile

190

Gly

Val

Asp

Val

Glu

270

Asn

Val

Leu

Leu

Leu

Tyr

Pro

Glu

175

Gly

Asn

Asp

Ser

Asp

255

Asp

Ala

Glu

Cys

PCT/US02/33645

Lys

Ala

Lys

Asp

160

Ile

Phe

Met

Leu

Leu

240

Ser

Glu

Ala

Ser

Lys
320

Ala Pro Lys Gly Ala Pro Asn Thr Cys Gln Trp Thr Tyr Lys Ala Gly

1

5

10

15

Asp Thr Asp Thr Glu Lys Thr Tyr Thr Tyr Gly Asn Ala Pro Val Gln

20

25

108

30



WO 03/046124

Gly

Gly

Gly

Gly

Phe

Glu

Asn

Thr

145

Ala

Met

Leu

Ala

Leu

225

Phe

Ile

Pro

Asn

Ala
305

Ile

Gln

50

Asp

Arg

Ala

Thr

Arg

130

Glu

Gly

Pro

Met

Ser

210

Ser

Ser

Ile

Leu

Gly

290

Asn

Ser

35

Ala

Ala

Ala

Lys

Gly

115

Ser

Asn

Thr

Asn

Tyr

195

Gln

Tyr

Met

Glu

Asp

275

Asp

Glu

Ile

Ile

Glu

Leu

Pro

100

Gly

Ala

Val

Asp

Arg

180

Tyr

Leu

Gln

Trp

Asn

260

Ala

Asn

Leu

Thr

Tyr

Trp

Lys

85

Thr

Thr

Ala

Asp

Asp

165

Pro

Asn

Asn

Leu

Asn

245

His

Val

Gln

Gly

Lys

Ala

His

70

Pro

Asn

Lys

Ala

Leu

150

Ser

Asn

Ser

Ala

Leu

230

Gln

Gly

Gly

Thr

Lys
310

Asp
Asp
55

Asp
Asp
Lys
Glu
Ala
135
Glu
Ser
Tyr
Thr
Val
215
Leu
Ala
Val
Arg
Thr

295

Gly

Gly

40

Glu

Ile

Thr

Glu

Tyr

120

Gly

Thr

Ser

Ile

Gly

200

Val

Asp

Val

Glu

Thr

280

Trp

Asn

Ile

Thr

Thr

Lys

Gly

105

Asp

Leu

Pro

Ser

Gly

185

Asn

Asp

Ser

Asp

Asp

265

Asp

Thr

Pro

Gln Leu
Tyr Gln
Gly Thr

75

Met Lys
90

Gly Gln
Ile Asp
Ala Pro
Asp Thr

155

Ile Asn
170

Phe Arg
Met Gly
Leu Gln
Leu Gly

235

Ser Tyr
250

Glu Leu
Thr Tyr

Lys Asp

Phe

109

Gly

Pro

60

Asp

Pro

Ala

Met

Glu

140

His

Leu

Asp

Val

Asp

220

Asp

Asp

Pro

Gln

Asp
300

Thr

45

Glu

Glu

Cys

Asn

Ala

125

Ile

Ile

Gly

Asn

Leu

205

Arg

Arg

Pro

Asn

Gly

285

Thr

Asp

Pro

Lys

Tyr

Val

110

Phe

Val

Val

Gln

Phe

190

Ala

Asn

Thr

Asp

Tyr

270

Ile

Val

Ser

Gln

Tyr

Gly

95

Lys

Phe

Leu

Tyr

Gln

175

Ile

Gly

Thr

Arg

val

255

Cys

Lys

Asn

PCT/US02/33645

Asp
Val
Gly
80

Ser
Thr
Asp
Tyr
Lys
160
Ser
Gly
Gln
Glu
Tyr
240
Arg
Phe

Ala

Asp



WO 03/046124

<210>
<211>
<212>
<213>

<400>

18
179
PRT

chimpanzee adenovirus Pan9

18

Thr Leu Trp

1

Glu

Ile

Pro

Ala

65

Gly

Val

Thr

Ser

Asn

145

Tyr

Ala

Asn

Leu

Ile

50

Asn

Tyr

Gly

Thr

Lys

130

Ser

Val

Gln

<210>
<211>
<212>
<213>

<400>

Asp

Ala

35

Thr

Gly

Arg

Phe

Lys

115

Pro

Thr

Gly

Glu

19
i85
PRT

Thr

Ala

20

Thr

Gly

Val

Gln

Met

100

Asn

Met

Tyr

Ala

Thr

Lys

Val

Thr

Leu

Gly

85

Pro

Asn

Leu

Ser

Thr
165

Pro

Leu

Ser

Val

Leu

70

Asp

Asn

Ile

Leu

Met

150

Phe

Asp

Thx

Val

Ser

55

Thr

Ser

Leu

Val

Thr

135

Ser

Gly

Pro

Leu

Leu

40

Ser

Glu

Ile

Lys

Gly

120

Ile

Phe

Ala

Ser

Cys

25

val

Ala

His

Asp

Ala

105

Gln

Thr

Ser

Asn

chimpanzee adenovirus Pan6

19

Pro Asn
10

Leu Thr

Val Gly

Gln Val

Ser Thr
75

Gly Thr
90

Tyr Pro

Val Tyr

Leu Asn

Tyr Thr

155

Ser Tyr
170

Cys

Lys

Ser

Phe

60

Leu

Pro

Lys

Met

Gly

140

Trp

Thr

Gln

Cys

Gly

Leu

Lys

Tyrx

Ser

Asn

125

Thr

Thr

Phe

Tle

Gly

Asn

Arg

Lys

Thr

Gln

110

Gly

Asp

Asn

Ser

Leu

15

Ser

Leu

Phe

Tyr

Asn

95

Ser

Asp

Asp

Gly

Tyr
175

PCT/US02/33645

Ala

Gln

Asn

Asp

Trp

80

Ala

Ser

Val

Ser

Ser

160

Ile

Thr Leu Trp Thr Thr Pro Asp Pro Ser Pro Asn Cys Gln Leu Leu Ser

1

5

10

15

Asp Arg Asp Ala Lys Phe Thr Leu Cys Leu Thr Lys Cys Gly Ser Gln

20

25

110

30



WO 03/046124

Ile

Asn

Asp

65

Trp

Ala

Lys

Thr

Lys

145

Trp

Phe

Leu

Pro

50

Sex

Asn

Val

Thr

Thr

130

Asp

Thr

Ser

<210>
<211>
<212>
<213>

<400>

Gly Thr
35

Ile Asn

Asp Gly

Phe Arg

Gly Phe

100

Pro Lys
115

Met Pro

Thr Thr

Gly Asp

Phe Ser
180

20
179
PRT

Val

Asp

Val

Glu

85

Met

Asn

Met

Pro

Tyr

165

Tyr

Ala
Thr
Leu
70

Gly
Pro
Ser
Thr
Val
150

Lys

Ile

Val

Val

55

Met

Gln

Asn

Ile

Leu

135

Ser

Asp

Ala

Ala

40

Lys

Ser

Thr

Ile

Val

120

Thr

Thr

Lys

Gln

Ala

Ser

Asn

Thr

Gly

105

Ser

Ile

Tyr

Asn

Glu
185

chimpanzee adenovirus Pan7

20

Thr Leu Trp Thr

1

Glu

Ile

Pro

Ala

" 65

Asn

Ile
50

Ser

Phe

Asp Ala

Thr Asn

Gly val

Arg Lys

Thr

Lys

Val

Thr

Leu

Gly

Ala

Leu

Thr

Val

Leu

70

Asp

Asp

Thr

Val

Ser

55

Ser

Val

Pro

Leu

Leu

40

Thr

Ser

Thr

Ser

Cys

25

Ala

Ala

Ser

Pro

Val

Ala

Ser

Gln

90

Ala

Gln

Thr

Ser

Ile
170

Pro

10

Leu

Val

Leu

Thr

Ala
90

Thr

Ile

Ser

75

Ser

Tyr

Val

Phe

Met

155

Thr

Asn

Thr

Asn

Val

Leu

75

Glu

111

Val

Val

60

Met

Val

Pro

Tyr

Asn

140

Thr

Phe

Cys

Lys

Asn

Ser

60

Asp

Pro

Gly

45

Phe

Val

Ala

Lys

Leu

125

Gly

Phe

Ala

Lys

Cys

Gly

45

Leu

Lys

Tyr

Ser
Leu
Gly
Tyr
Thr
110
Thr
Thr

Thr

Thr

Ile
Gly
30

Ser
Lys

Glu

Thr

Ala
Arg
Asp
Thr
95

Gln
Gly
Asp

Trp

Asn
175

Tyr
15

Ser
Leu
Phe

Tyr

Asn
95

PCT/US02/33645

Leu

Phe

Tyr

80

Asn

Ser

Glu

Glu

Gln

160

Ser

Ser

Gln

Asn

Asp

Trp

80

Ala



WO 03/046124

Ile Gly Phe

Ala

Ala

Thr

145

Tyr

Ala

Ser

Lys

130

Cys

Thr

Gln

<210>
<211>
<212>
<213>

<400>

Lys

115

Pro

Thr

Gly

Glu

21
17¢
PRT

Met

100

Ser

Leu

Tyr

Glu

Pro Asn

His Ile

Met Leu

Ser Ile

150

Thr Leu
165

Ile

Val

Ile

135

Thr

Ala

Lys

Ser

120

Ile

Phe

Thr

Ala

105

Gln

Thr

Gln

Ser

chimpanzee adenovirus Pan5

21

Thr Leu Trp

1

Glu

Ile

Pro

Ala

65

Asn

Ile

Ala

Gly

Ser

145

Tyr

Lys

Leu

Ile

50

Asn

Phe

Gly

Ala

Lys

130

Cys

Lys

Asp

Gly

35

Thr

Gly

Arg

Phe

Lys

115

Pro

Thr

Asn

Thr

Ala

20

Thr

Gly

Val

Gln

Met

100

Serx

Leu

Tyr

Glu

Thr Ala

Lys Leu

Val Ser

Thr Val

Leu Gln

70

Gly Asp

Pro Asn

His Ile

Asp Leu

Cys Ile

150

Thr Leu
165

Asp
Thr
Leu
Thr
55

Ser
Val
Leu
Val
Ile
135

Asn

Ala

Pro

Leu

Ile

40

Thr

Ser

Thr

Lys

Gly

120

Ile

Phe

Val

Ser

Cys

25

Ala

Ala

Ser

Pro

Ala

105

Lys

Thr

Gln

Ser

Tyr

Val

Phe

Trp

‘Ser
170

Pro
10

Leu
Val
Leu
Thr
Ala
920

Tyr
Val
Phe

Trp

Ser
170

Pro

Tyr

Asn

Lys

155

Phe

Asn

Thr

Asp

Val

Leu

75

Glu

Pro

Tyr

Asn

Gln

155

Phe

112

Lys

Leu

Glu

140

Trp

Thr

Cys

Lys

Thr

Ser

60

Asp

Ala

Lys

Leu

Glu

140

Trp

Thr

Asn
Asn
125
Thr

Asp

Phe

His

Cys

Gly

45

Leu

Ser

Tyr

Asn

His

125

Thr

Gly

Phe

Thr
110
Gly
Glu

Ser

Ser

Ile

Gly

30

Ser

Lys

Asp

Thr

Thr

110

Gly

Ser

Ala

Ser

Ser

Asp

Asp

Thr

Tyr
175

Tyr

15

Ser

Leu

Phe

Tyr

Asn

95

Ser

Asp

Asp

Asp

Tyr
175

PCT/US02/33645

Ala

Glu

Ala

Lys

160

Ile

Ser

Gln

Asn

Asp

Trp

80

Ala

Gly

Thr

Glu

Gln

160

Ile
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Ala Lys Glu

<210>
<211>
<212>
<213>

<400>

Thr

1

Asp

Val

Met

Asn

65

Phe

Gly

Ala

Lys

Glu

145

Glu

Phe

Leu

Asn

Leu

Thr

50

Gly

Arg

Phe

Lys

Pro

130

Thr

Ser

Ser

<210>
<211>
<212>
<213>

<400>

22
183
PRT

human adenovirus

22

Trp

Asp

Ala

35

Gly

Val

Asn

Met

Asn

115

Met

Ser

Gly

Tyr

23
182
PRT

Thr

Cys

20

Thr

Thr

Leu

Gly

Pro

100

Asn

Ile

Glu

Lys

Ile
180

Thr

Lys

Val

Val

Met

Asn

85

Asn

Ile

Leu

Val

Tyr

165

Ala

Pro

Phe

Ala

Ala

Glu

70

Ser

Leu

Val

Thr

Ser

150

Thr

Gln

human adenovirus

23

Thr Leu Trp Thr Thr Pro

1

5

Ad 2

Asp

Thr

Ala

Ser

55

Asn

Thr

Leu

Ser

Ile

135

Thr

Thr

Glu

Ad 5

Pro

Leu

Leu

40

Vval

Ser

Asn

Ala

Gln

120

Thr

Tyr

Glu

Ser

Val

25

Ala

Ser

Ser

Ala

Tyr

105

Val

Leu

Ser

Thr

Pro

10

Leu

Val

Ile

Leu

Asn

90

Pro

Tyr

Asn

Met

Phe
170

Asn

Thr

Ser

Phe

Lys

75

Pro

Lys

Leu

Gly

Ser

155

Ala

Cys

Lys

Gly

Leu

60

Lys

Tyr

Thr

His

Thr

140

Phe

Thr

Arg

Cys

Asp

45

Arg

His

Thr

Gln

Gly

125

Ser

Thr

Asn

Ile

Gly

30

Leu

Phe

Tyr

Asn

Ser

110

Asp

Glu

Trp

Ser

His

15

Ser

Ser

Asp

Trp

Ala

95

Gln

Lys

Ser

Ser

Tyr
175

PCT/US02/33645

Ser

Gln

Ser

Gln

Asn

80

Val

Thr

Thr

Thr

Trp

160

Thr

Ala Pro Ser Pro Asn Cys Arg Leu Asn Ala

10

113

15
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Glu Lys Asp Ala Lys Leu Thr Leu Val Leu Thr Lys Cys Gly Ser Gln
20 25 30

Ile Leu Ala Thr Val Ser Val Leu Ala Val Lys Gly Ser Leu Ala Pro
35 40 45

Ile Ser Gly Thr Val Gln Ser Ala His Leu Ile Ile Arg Phe Asp Glu
50 55 60

Asn Gly Val Leu Ile Asn Asn Ser Phe Leu Asp Pro Glu Tyr Trp Asn
65 70 75 80

Phe Arg Asn Gly Asp Leu Thr Glu Gly Thr Ala Tyr Thr Asn Ala Val
85 90 95

Gly Phe Met Pro Asn Leu Ser Ala Tyr Pro Lys Ser His Gly Lys Thr
100 105 110

Ala Lys Ser Asn Ile Val Ser Gln Val Tyr Leu Asn Gly Asp Lys Thr
115 120 125

Lys Pro Val Thr Leu Thr Ile Thr Leu Asn Gly Thr Gln Glu Thr Gly
130 135 140

Asp Thr Thr Pro Ser Ala Tyr Ser Met Ser Phe Ser Trp Asp Trp Ser
145 150 155 160

Gly His Asn Tyr Ile Asn Glu Ile Phe Ala Thr Ser Ser Tyr Thr Glu

165 170 175
Ser Tyr Ile Ala Gln Glu
180
<210> 24
<211> 34264
<212> DNA

<213> simian adenovirus SV-1

<220>
<221> CDs
<222> (12454)..(13965)

<223> L2 Penton

<220>

<221> CDS

<222> (16841)..(19636)
<223> L3 Hexon

<220>

<221> CDs

<222> (28059)..(29150)
<223> L5 Fiber #2

114
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<220>
<221>
<222>
<223>

CDS
<400> 24

tecttattet
gtgacgtgeg
gcgettagtt
tatacttgta
atatgtactt
acggggaggt
ctcctcageg
gtgecggega
acggtgtttt
tggatgttecc
aagtggatcc
tgtttgagge
tggacttgaa
ggggagacgg
ctggtcatgg
tatgtgctet
tcattggegt
tctaggtgac
ttgcactttg
agccggagga
tgaggatgat
tgaacctaga
gacggtgttt
caagtatggg

ggctctagac

ggaaacgtgc
gtgacgtggg
tttacgtatg
agttttgtgt
tttatgactg
ttcgctacgt
ttttegetgg
gtagagtttt
ctgcagcgag
caactcgcecet
accgcaagat
ggctgaggag
atgctacgag
ctgtgagteg
ctgcegtgece
gtgttatctg
acggtagggg
gtgtccgacg
ggggctgtgg
gaccgagaat
cctgaagagg
aactttttga
tggactgagt
tttgagcagt

acctttgcta

(29183)..(30865)
L5 Fiber #1

caatatgata
gtgacgceggg
cggaaggagg
aatttggcge
ggcggaattt
ggcagtacca
gtatttaaac
ctecteegeg
acggcccgga
gtggecttege
cccaacgagg
ggttctcaca
gaatgtctge
gcaatgaaaa
tgtgetttte
cgccttacca
attcgttgaa
tggaagggga
tteccagttgg
ctgagagccg
ggactagtgg
atgagttgac
tggaggatga
tgaaaactca

aagtggctct

atgagcgggg
gtggcgcgag
ttttataccg
gaaaaccggg
ctgctgatca
cgagaaggct
gctgtcagat
ctgcegegat
actcagatga
ctecegteget
acgeggtaaa
gcagtgaaga
cttctagcga
atgaacttgt
atagaaatge
gcgattttgt
gtgctttgtg
aggagataga
catttttaaa
gcctggacce
gggtgctagg
tgtaagccta
gttcaagaag
ctggttggag

gcggcecggat

115

aggagcgagyg
ggcggggcgg
gaagttgggt
taatgaggaa
gcagtgaact
caaaggtccc
cétcaagagg
gaggctggtt
gctgcttaat
tcatgatett
cagtatgttc
gagcagacgg
ttctgaaacg
attagactgt
cagcggaaat
atacagtaag
acttattatg
tcaggggctg
ccgagtggtg
tccagtggaa
aaaaagcaaa
atgaatcgge
ggggaattaa
ccgtgggagg

aaagtttaca

PCT/US02/33645

cggggccggyg
gagtggggag
aatttgggceg
gttgaggtta
ttgggcgctg
atttattgta
ccactcttga
ccecgagatgt
acagatctgce
ttcgatgtgg
cctgaatgte
ggagaggaac
gaacagacag
ccagaacatce
cctgagacte
taaagtgttt
tgtcattatt
ctaattctce
gaggagaacg
gactaggtge
aaactgagcce
agcgtcctga
acctcttgta
atatggaaat

ctattcgceg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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cactgttaat
gaccccagac
tttgaatgga
gtttgtgact
atgtgtggag
ggcggtggtyg
tgtgatagcect
tggatgtttt
cggectgtge
cgtgcacata
gegttgegece
tagtcatact
gtttgacatg
tcgectecatgt
cgaggagctg
cgatgaggag
cgcggtgttt
gcccatatcet
ccaccgtgga
tgggatcatc
gcggcatgge
ggtctetggt
gtecgcctgga
cttaaaataa
ctecggtagge
cacggtacag
gataggacca
agggtttttg

gacccttagt

ataaaaaaga
cgggtggett
gttacattte
agcacccagc
tcatggggta
ggaagaatta
ctagcagtag
cttttgctga
ccctegecage
gtgtcccact
gttcacctag
aagattttgc
tcaatggaac
gaatgcggag
aggacggacc
tgaggtgagg
caaaatgagc
gacatctcgt
cggacggccg
gttggacact
ggctgatttt
tcaagaagat
cgaactggcet
agacaaacaa
tcgggtcecac
atgggcttgg
ctgaagagcg
agcgtggaac

gtaggtgttt

gtgtttatgt
tcaattgegg
aaaatgtcag
taaccctcca
gggtgtctcet
aaagtgtcat
aggggtacgg
aaggtacggc
tcttaacttg
cgcgcecgecac
gtgctagacg
tggaaactga
tttttaaagt
ctaatcattt
accacatgct
ggcggagceca
gggacgacgg
cttcecttecet
gtcgececctg
gccgceggeayg
ggactatata
gccctgaatg
gcgcagatat
atttgttgaa
ctgtctcggt
atgttcaagt
tcatgttcceg
tggaatatgt

acaaagcggt

tatcggccat
catgcagagt
gtttactggt
cggtgtttac
gaggggctge
gtctgtgaag
acggatcagg
cagcgttaag
cgcagatgga
ctggccaaca
cggcgtgttt
ttecttcect
gataagatat
gaggttgtat
gtcttgcctg
caaagggtat
acggcaatgce
gggcaggagt
caaattccge
ctgcecgette
accaactggc
tgatcttgac
cccaagctaa
aagtaaaatg
cgttaaggac
acatgggcat
gggtggtatt

ccttcaggag

tgagctggga
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ggagctctgg

ttgggccecyg
gatgatttta
ttttttaact
agttttcatg
aaatgcatat
aataacgccg
cataatatga
aactgtcaca
tttgagcaca
atgccttate
cgagtatgtt
gatgaaacca
cctgtaacce
cgtaccgact
aaaggggcat
gtttgagggy
tecgtcagaat
caccctcacc
tgctgceget
cactgcagct
tcgectggag
cccegatace
gctttatttg
tttgtgtatg
gaggccatct
gtaaatcacc

caggctaatg

gggatgcatg

PCT/US02/33645

tgcaggtgca
gggtgatagg
atggctcectgt
ttaacaatac
gttgctggaa
ttgaacgctyg
catctgagaa
tttgcggcag
ccttgegeac
atatgctcat
aatgtaactt
tcaatggggt
agtctcgttg
tgaacgttac
atgaatccag
gaggggtyggyg
ggagtgttca
gtagtgggct
tatgccaccg
tctactgete
gtggcgtctc
atcatgtcac
gcttcagaat
ttttttttgg
ttttccaaaa
ttggggtgga
cagtcgtagce
gccaagggta

cggggggaga

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240
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tgatatgcat
ggttcatgtt
gcagtttgga
ccatgcactce
tttgggggtt
caaagcgggyg
agttgcccte
cctgggggge
agttacgcaa
gttgcagctg
cattcatcat
cacccaggga
ccatgggcat
cgtgctctat
gctgtaggge
cagcgttegg
tgcgagggtyg
gtcggccaga
ggcgegcage
gtagagtttt
écagacggtc
gttgcctceca
ttcecgtgaca
aggtgttccg
ccaggctaac
caccttttce
cttgtaagtg

actctccccg

cttggettgg
atgaaggacc
ggggaaggcyg
atccataata
ggaaacatca
taggagggtyg
acagatctge
gataaaaaac
cagctgggat
gtagttcaga
gcttctgaca
taagagttct
cttttcaage
ggaatctcga
accagccggt
gtgagggtgyg
cgecttecagge
tagcaacgaa
ttteccttgg
ggggccagga
tcgcactcca
ttttttttga
aaaaggctgt
aggtcttccg
acgaaggagg
agggtgtgca
taggtcacgt

tcactttett

attttgaggt
accagcacgg
tggaagaatt
atggcaatgg
tagttttget
cccgactggg
atctcccagg
acggtttctg
ttgccgecaac
gaggaacagc
tgtttatttt
tccaggetgt
gactgacgaa
tccagcagac
gggcgtccag
tcteggtgac
tcatcctgcet
gcatgaggtc
aaacgtgctg
agaccgactc
ccagccacgt
tgcgtttcett
cggtatcccce
cgtacaggaa
cgatctgega
gacacaggtc
gacccgcacc

ccgcatcgcet

tagctatgtt
tatagccagt
tagatacccce
gacccctggce
ctagagtgag
ggatgatagt
ccttaattte
geggggggtt
cggtgggacc
tgccgtcecggg
cactcactaa
tgaagtgttt
gcaagtacag
ttcttggttt
ggccgcgagyg
ggtgaaggga
ggtgctgaag
gtagctgagg
acatttggtg
gggcgagtag
gagctegggt
accttgcgtc
gtagaccgac
ctgggaccac
ggggtatctg
gtcctcectcece
ccecccaaggg

gtggaccaga

117

accacccagg
gcatttgggg
cttgtgcecce
ggccgettta
ctcatcatag
tccatctggg
cgaggggggy
aatgagctgg
gtagatgacc
gcgcaggagg
gttttgcaag
cagcggtttce
tcggtcecag
cgggggttygg
gttctgtcct
tgagccecgg
cgggecgtegt
gactcggceceg
cagtgcagac
gcgteggetce
ttagcgggat
tccatgagtce
ttgagggggce
tccgagacaa
tcgttttcaa
gcgtccacga
gtataaaagg

gccagctgtt

PCT/US02/33645

tctetgeggg
aacttgtcat
cctaggtttt
gcaaacacgt
gccatcttta
cctggagegt
atcatgtcca
gtggaaagca
ccgatgacgg
ggagctacct
agcctctccecce
aggccgtegyg
agctcggtga
gccgacttte
tccagggtct
gctgggeget
ctcecetgtga
cgtgtcectt
acttgagggc
cgcactgage
caaaaaccaa
tgtgtccege
gatcttccaa
aggctcgggt
tgagggggtc
aggtgattgg
gggcgtgccc

cgggtgagta

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920
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ggcectetea
ggatttgata
agaaaacacg
aagcaacttg
ggcgatgttg
gcgctcecgteg
gctggtggee
ggagcagaac
aaatatgccg
cgcegtecttece
gggcatgggyg
ctcecctcaac
gtagtcgtac
tttttecggee
gcgttggaag
gtaggattcc
gtccaacgtc
attgaggagg
cgctcggtaa
ttctacegge
ggtgtececge
ctgttecccac
gacgtegtta
tcegggecacg
gttgatgttg
cgctttttte
ggcccagtcg
cagagtttgce

cgtcaccacg

aaagccggcea
ttcacgtgcece
atctttttat
gcgatggagce
agttgcacgt
ggcaggatgc
acctcccege

ggaggcaggg

ggtagcagaa
cacttcttca
tgggtcaggg
accccgatgt
atctcgtgag
cggtagagga
acgttaaagt
cggagcttgt
tcgcggacca
tattcctcge
gaacctaaca
agggcgtacyg
accatcactt
agcgtgaagt
aagaggattt
tcecgageggt
tggcccacga
aactcctegt
gagagctgag
aagcggtege

tagaaagtge

tgatttcggce
ccgeggegat
tgtcaagttt
gcagggtctyg
actcgcggge
gcacgcgcca
ggaggggctc

gatctagcaa

ttttattaaa

ccgccagggce
ccgaggcgta
aagtggggta
agggagccat
tctgcectgaa
tggcteeggyg
ccaccagggc
ggttgtaggc
ggtctttcca
tgtaaaattc
cttgagcgge
tcaggtactg
cggtgcgett
tcceggegeg
tgttgatgac
tgtaaagttc
aggtgagaca
ggttagccge
ggaactcgcg

aggggcggte

gctcaagttg
gcttttgatg
ggtggcgaaa
atttttctece
cacgcaccgce
gccgeggttg
gttggtccaa
gttggcggge
ataatcgatt
cctttegtag
catgccgcecag
acagcgcccece
gagcccgtet
gatggegtgg
cagtcccacg
tgcggttacce
cgtctettgt
gtactctteg
gttcacggct
ctttctgaga
atgtttgaag
tttctgectg
gggcatgaag
ttgecgecgece
gataaagcgc
gtecggegag
gaggaaagag
aaacttttte

gttccagacg
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tcagtttcta
gtggaggggt
gacccgtaga
cgatcggecce
cactcgggga
tgcagggtga
cacaatcgcc
ggggggtcgg
tcggtgtceg
ggattcaggg
atgtcgtaca
ccgeggatge
cccaagtggg
gagttggaag
gagtcttgga
agcacgtcga
tttttcetecce
gcgggaaatc
ttgtatggac
gaggtgtggg
tcegtgtegt
ggattgggga
ttgcgagaga
aggacgatct
ggctgtcecct
gagagaccca
ctccacaggt
cccacggcca

tcccatcgga

PCT/US02/33645
caaacgaggt 4980
ccatctgatc 5040
gggcgttgga 5100
tctecttgge 5160
acacggeggt 5220
tgaggtccac 5280
ccccttttet 5340
cgtcgatggt 5400
tgtcttgcaa 5460
gcggtcccca 5520
cgtacagggg 5580
tggctegeac 5640
tcttgtgggg 5700
agatagtggg 5760
tgaactgggc 5820
gagcgcagta 5880
acagttegeg 5940
ctttttegte 6000
aacagccttt 6060
tgagggcgaa 6120
cgcaggcgcec 6180
gggcgaatgt 6240
tcctgaaggg 6300
cgtcgaagcec 6360
tgagggccgg 6420
gctcecgeeeg 6480
caagggctag 6540
ttttctcecegg 6600
gctctagggce 6660
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cagctcgcag
gggtaccaac
aaagagccgce
gttggaggaa
gtgctgatgt
aatgagatgce
tggtggggcy
tgggtggacy
ggaggggcgce
ggccgcgety
gtgagccagg
gtagaggagy
cgtecgaggge
ggcacgtttt
gcgacgacgc
cgggtcctga
tgcctgagga
tgctccactt
tcgttggaga
cggctgtaca
agttccacgt
gtggtggcga
ttgatgtcte
aaaaattggg
gcgaccgtgt
ggctcctect
cgacgtegte

cgacgcatgg

gcttgacgaa
tgtttcecega
tgggtgcgeg
tgggtgttga
ttgtaaaagc
gcttttegee
gcatccecett
acggtgggga
aggcgttgcea
aggtcggegyg
tgcacatggt
ccgtgtecge
gagcgceeggyg
cgtgaggatt
ggcggttgag
acctgaaaga
tctectgtac
cttcctegeg
tgcgacgcat
ccacgtttce
ggcgggcgaa
tgtgctcgcea
cgatggcttce
agttgcgggce
cgcgcaccte
cttecagggg
gtctgaccgg

tcteggtgac

cgagggtcte
acgagcccat
cgtgggagcee
tgtggtgaaa
gaccgcagta
cgcgcaccag
cgcecttggeg
cgacgacgcc
ggaggggacyg
gaagcgtttg
acttgatttc
gcggggccac
gggtagaggce
cggcagcggt
gtcctggatg
gagttccaca
gtcgeccegag
gaggtcgccg
gagttgagag
gaaggagtcyg
gacggcgtag
gacgaagaag
gagacgctce
ggccaccgtg
ctgctecgaaa
cacgggttce
caggcggtce

ggcgcgtccg

ctcgccegag
ccatgtgtag
gatcgggaag
gtagaagtcc
gtecgcagege
aaaccggagg
gtgggagtct
ccgggtgecg
cagctgececg
caagttcact
caggggggtyg
caccgtgcce
ggctctgege
tgatgacgag
tgccgtctcet
gaatcaatgt
ttgtcttgat
tggcecegete
aaggcgttga
cgecgcetegea
tttetgagge
tacatgatcc
atggcctegt
agttecttctt
gcgecceccgag
tccggcaget
acgaagcgct

ttttegcgag
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acgtgcatga
gtttctacgt
aagctgatct
cgccggcgcea
tgcacgcectct
gggaagttga
gcgtectgege
caagtccaga
ctgteccaggg
ttcagaagac
ttggaagagg
cgaggaggtt
cggggggcag
cccggagact
gcgtgaagac
ctgcatcgtt
aggcgatcte
gctccacggt
ggccgttcecte
tgaccacctg
gctggaagag
agecgccgcag
agaagtcgac
gcaggaggceg
gcgectctge
ctgcgacggg
cgatcatttc

gtcgcagtte
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ccagcatgaa
cgtaggtgac
cctgccacca
cagagcattc
gtatctecctg
gacgggggct
cctecttete
tctecgecac
agtcgagggc
cggtaagagce
cgtccacgge
ttatctcact
cggaggcagt
gctggegtgg
caccggccec
aacggcggcce
ggccatgaac
ggcggccagg
gttccacacg
ggccacgttg
gtagttgage
ggtcatcteg
ggcgaagttyg
gatgagatcg
ttettectee
gacggggcgg
gccgegecegg

gaagacgccg

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340
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ccgecgcagag
gcgctgacga
tcgaggtcga
ggtaagctga
ctgatgatgt
tctttgggece
cagcgacgca
ccecctgtetyg
gccacgaccc
tccaggtcecea
acggaccagt
taggcgeggyg
aggaagtggyg
gacaggtcgt
ccggeccgagyg
gggcgaaagc
ctctagatgg
tcgcaagggt
tgcgcctgge
atacggaggg
acctcagacg
ggaggaggag
gcecgtcecececa
gccgaagcag
caggtttcgg
ggaggatttc
ggccaacctg
ctttaacaat

tctgtgggac

cgccceegtg
tgcattttat
cgggatccga
ggacggtggg
aattaaagta
cggecctgttg
ggtctttgta
ccatgcgagt
tctecggecag
cgaagcggtyg
tgacgacttg
actcgaacac
gaggcggttc
ccagcatgag
tggtcgegge
gcteccatggt
aaaaaagaca
gcggcggcegg
cccgcateca
gagtcttttg
cccaccacca
gagctggett
gagagacacc
aacctgttta
gcgggtagag
gagcccgacg
gtgagcgcegt
cacgtgagga

ttegtggagg

cagggagggt

caattgctge
gaacttctct
ccgetggggyg
ggecggtctte
aatgcgcagg
gtagtcttge
cgagccgaac
cacggcctgt
ataggccccc
catgccgggt
gtagtcgttg
tcggtacagg
gcgatggtag
cctggtgaat
gggcacgctce
gggcggteat
ggaacccegyg
cgacgtccge
gtgttttttce
ccgeegegge
tagacctgga
ctagggttca
gggaccgcag
agctgagggc
agegttctgg
acgagcagac
ccctgatcge

cctacgtgca

aagtggttag
gtaggcactc
aggaaagcgt
gcgtecgegg
aggcggcegga
cgcteggeca
atcagtctcet
cceccgcaggg
tggatctgeg
gtgttgatgg
tgggtgatct
catgtgegta
ggccagccga
tggtagatgt
tcgecggacge
tgccccecgtga
cgactccctt
ttcgagaccg
gtcgagaccce
gtagatgcat
ggcagtaaac
agagggagag
gctegtgagg
cggtcaggag
gggcttcgat
ggtgagcccg
ggtgaacgag
gagggaggag

gaacccggece
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ggccgteggyg
cgtgcaggga
ctatccaatc
gcagttggga
tggtggcgag
tgcceccagge
ccaccggaac
gctgcagcaa
tgagggtggt
tgtaggtgceca
ccgtgtactt
ccagatactg
ctgtggcggg
agcgggagag
ggttccagat
ggcgggcgcea
ccgtagcetceg
gcecggatceeg
agccgcgacg
ccggtgetge
ctgagcggag
gggctggccc
gacgccaggc
gcggaggaga
cgggagcgge
gcccgegetce
gagcgcaact
gtgaccatcg

agcaaacctc
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cagggacacg
tctgagaacg
gcagtcgcaa
ggtgatgctg
gaggaccacg
ctcgectctga
ctectgettcet
cgctaggtecg
ctggaagtcg
gttggccatg
gaggcgcgag
gtagccaacc
ggcgcecgggyg
ccaggtgatg
gttgcgcagyg
atcttgtacg
gggggtaaag
ccgctcccga
ctcecgeccea
ggcagatgceg
gcggtgacag
ggctgggage
aggcttttgt
tgcgcgattyg
tcectgaggge
acgtctcgge
tccaaaagag
ggctgatgca

tgacggccca

8400
8460
8520
8580
8640
8700
8760
8820
8880
83940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020

10080
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gctgttcctg
catcgcggag
ggtgcaggag
gagectgggyg
ggaggtgaag
cgacctcgge
ggagctgage
cgaggagcgce
cgecttggag
cgagtacgag
ggggccaccg
gcctcecgatg
gaggctttta
ccctccegea
agcaaggcca
gcgcgctaca
gaggcgctgg
ctcaacgcct
agcttcatca
tctgggcegg
caggccttta
accatctcca
accaacagta
gaggccatcg
cgggccctgg
aaccggaggc
cgatacgtgce

gctttagaca

atcgtgcecagce
ccecgagggte
aggggccteca
aagttctacg

atagacagct

gtgtaccgta

gacagggagc
gaggcttact
geggeggget
gacgaagcct
cggatcccge
actgggcggce
gacagcaacc
ccaaccccac
tcecgeecgega
acagcactaa
ctcagaagga
tcctgagcac
gcgctctgag
attacttctt
aaaacttgca
gtctgctgac
gcactatcag
gtcaggctca
gtcaggaaga
aaaaaatacc
agcagtcegt

tgacggctcg

acagccgcga
gctggectctt
gcttagcgga
ctcgcaagat
tttacatgcg
acgacaagat
tgatgcacag
tcgacatggg
accccgacga
gaccgggcag
acttttggca
ggccatggac
ccaggccaac
acacgagaaa
cgaggcgggce
cgttcagacc
gcggtttcetg
gcagccggceca
gctgctggtyg
ccagacgtcc
aggcatgtgg
ccccaacact
ccgtgactceg
gatcgacgag
taccggcage
ctcccagttt
gagtctgtac

gaacatggaa

caacgagacg
ggatctgatt
caaggtggcy
ctacaagagc
catggcgctg
ccacaaggcg
cctgcagagg
agccgatctg
ggaggatcgg
gtgttgtttt
tccatgecaga
cgcattatgg
cgtttttegg
gtcctgacta
ttgatttaca
aatctggatc
agggacagca
aacgtgcccc
tcecgaggtge
cgacagggct
ggcgttaagg
cgectgetge
tacctgggte
cacacatatc
ctggaagcca
acgttaagcg
ttgatgcggg

ccgtectttt
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ttcecgecgacg
aacatcctgce
gccattaact
ccttacgtgce
aaggtgctga
gtgagcgcca
gcgctggegy
cagtggcgtc
gacgatttgg
agatgcagcg
gtcaaccttc
cgctgactac
ccatcttgga
tcgtgaacgce
acgctctgcet
gcctcaccac
atctgggctc
gcgggcagga
cccagagcga
tgcaaacggt
cceceggtggg
tgctecttgat
atctcatcac
aggagatcac
cgttgaactt
ccgaggagga
agggcgccac

actccgecca
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ccatgttgaa
agagcatcgt
attcgatgca
ccatagacaa
cgctgagcga
gccgecggeg
gcgccgggga
ccagcgcgeg
aggaggcagg
gccggecggac
gggcgtgace
ccgcaacccce
ageggtggtyg
cctggtagac
ggaacgggtyg
cgacgtgaag
tctggtggceca
ggactacgtg
ggtgtatcag
gaacctgact
cgatcgagcee
cgcgecgtte
tttgtaccge
taacgtgagc
tttgctaacc
gaggattctg
cgcttccacg

ccggecgttce

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760
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attaaccgtc tgatggacta cttccatcge geggecgeca tgaacgggga gtacttcace 11820
aatgccatcc tgaatccgea ttggatgcce ccgtecgget tctacacegg cgagtttgac 11880
ctgccegaag ccgacgacgg ctttetttgg gacgacgtgt ccgacagecat tttcacgceg 11940
ggcaatcgece gattccagaa gaaggagggce ggagacgagce tccccctctc cagegtggag 12000
gcggcctcta ggggagagag tccctttece agtctgtett ccgecagcag tggtcgggta 12060
acgcgecege ggttgeecggg ggagagcgac tacctgaacg accccttget geggecgget 12120
aggaagaaaa atttccccaa caacggggtg gaaagcttgg tggataaaat gaatcgttgg 12180
aagacctacg cccaggagca gcgggagtgg gaggacagtc agccgcgacc gectggttceg 12240
ccgcactgge gtcgtcagag agaagacccg gacgactccg cagacgatag tagegtgttg 12300
gacctgggag ggagcggage caaccccttt gectcacttge aacccaaggg gcgttecagt 12360
cgcctctact aataaaaaag acgcggaaac ttaccagagc catggccaca gcgtgtgtce 12420
tttectteete tetttettee tecggegegge aga atg aga aga geg gtg aga gtc 12474

Met Arg Arg Ala Val Arg Val

1 5
acg ccg geg geg tat gag ggt cecg ccc cct tct tac gaa age gtg atg 12522
Thr Pro Ala Ala Tyr Glu Gly Pro Pro Pro Ser Tyr Glu Ser Val Met

10 15 20
gga tca gcg aac gtg ccg gecc acg ctg gag gcg cct tac gtt cct ccce 12570
Gly Ser Ala Asn Val Pro Ala Thr Leu Glu Ala Pro Tyr Val Pro Pro
25 30 35
aga tac ctg gga cct acg gag ggc aga aac agc atc cgt tac tcc gag 12618
Arg Tyr Leu Gly Pro Thr Glu Gly Arg Asn Ser Ile Arg Tyr Ser Glu
40 45 50 55
ctg gca ccc ctg tac gat acc acc aag gtg tac ctg gtg gac aac aag 12666
Leu Ala Pro Leu Tyr Asp Thr Thr Lys Val Tyr Leu Val Asp Asn Lys
60 65 70
tcg geg gac ate gece tec ctg aat tat caa aac gat cac agc aat ttt 12714
Ser Ala Asp Ile Ala Ser Leu Asn Tyr Gln Asn Asp His Ser Asn Phe
75 80 85
ctg act acc gtg gtg cag aac aat gac ttc acc ccg acg gag gcg ggc 12762
Leu Thr Thr Val Val Gln Asn Asn Asp Phe Thr Pro Thr Glu Ala Gly
90 95 100
acg cag acc att aac ttt gac gag cgt tcc cgc tgg ggc ggt cag ctg 12810
Thr Gln Thr Ile Asn Phe Asp Glu Arg Ser Arg Trp Gly Gly Gln Leu
105 110 115

aaa acc atc ctg cac acc aac atg ccc aac atc aac gag ttc atg tcc 12858
Lys Thr Ile Leu His Thr Asn Met Pro Asn Ile Asn Glu Phe Met Ser
120 125 130 135
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acc aac aag ttc agg gcc agg ctg atg gtt aaa aag gct gaa aac cag 12906
Thr Asn Lys Phe Arg Ala Arg Leu Met Val Lys Lys Ala Glu Asn Gln
140 145 150

cct ccc gag tac gaa tgg ttt gag ttc acc att ccc gag ggc aac tat 12954
Pro Pro Glu Tyr Glu Trp Phe Glu Phe Thr Ile Pro Glu Gly Asn Tyr
155 160 165

tcc gag acc atg act atc gat ctg atg aac aat gcg atc gtg gac aat 13002
Ser Glu Thr Met Thr Ile Asp Leu Met Asn Asn Ala Ile Val Asp Asn
170 175 180

tac ctg caa gtg ggg agg cag aac ggg gta ttg gaa agc gat atc ggc 13050
Tyr Leu Gln Val Gly Arg Gln Asn Gly Val Leu Glu Ser Asp Ile Gly
185 190 195

gta aaa ttt gat acc aga aac ttc cga ctg ggg tgg gat ccec gtg acc 13098
Val Lys Phe Asp Thr Arg Asn Phe Arg Leu Gly Trp Asp Pro Val Thr
200 205 210 215

aag ctg gtg atg cca ggc gtg tac acc aac gag gct ttt cac ccc gac 13146
Lys Leu Val Met Pro Gly Val Tyr Thr Asn Glu Ala Phe His Pro Asp
220 225 230

atc gtg ctg ctg cecg ggg tgc ggt gtg gac ttc act cag agc cgt ttg 13194
Ile Val Leu Leu Pro Gly Cys Gly Val Asp Phe Thr Gln Ser Arg Leu
235 240 245

agt aac ctg tta ggg atc aga aag cgc cgc ccc ttc caa gag gge ttt 13242
Ser Asn Leu Leu Gly Ile Arg Lys Arg Arg Pro Phe Gln Glu Gly Phe
250 255 260

cag atc atg tat gag gac ctg gaa gga ggt aac att cca ggt ttg cta 13290
Gln Ile Met Tyr Glu Asp Leu Glu Gly Gly Asn Ile Pro Gly Leu Leu
265 270 275

gac gtg ccg gcg tat gaa gag agt gtt aaa cag gcg gag gcg cag gga 13338
Asp Val Pro Ala Tyr Glu Glu Ser Val Lys Gln Ala Glu Ala Gln Gly
280 285 290 295

cga gag att cga ggc gac acc ttt gcc acg gaa cct cac gaa ctg gta 13386
Arg Glu Ile Arg Gly Asp Thr Phe Ala Thr Glu Pro His Glu Leu Val
300 305 310

ata aaa cct ctg gaa caa gac agt aaa aaa cgg agt tac aac att ata 13434
Ile Lys Pro Leu Glu Gln Asp Ser Lys Lys Arg Ser Tyr Asn Ile Ile
315 320 325

tcc gge act atg aat acc ttg tac cgg age tgg ttt ctg get tac aac 13482
Ser Gly Thr Met Asn Thr Leu Tyr Arg Ser Trp Phe Leu Ala Tyr Asn
330 335 340

tac ggg gat ccc gaa aag gga gtg aga tca tgg acc ata ctc acc acc 13530

Tyr Gly Asp Pro Glu Lys Gly Val Arg Ser Trp Thr Ile Leu Thr Thr
345 350 355
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acg gac gtg acc tgc ggc tcg cag caa gtg tac tgg tce ctg ccg gat 13578
Thr Asp Val Thr Cys Gly Ser Gln Gln Val Tyr Trp Ser Leu Pro Asp
360 365 370 375
atg atg caa gac ccg gtc acc ttc cgc cce tce acc caa gtc age aac 13626
Met Met Gln Asp Pro Val Thr Phe Arg Pro Ser Thr Gln Val Ser Asn
380 385 390
ttc ccg gtg gtg ggc acc gag ctg ctg ccec gtc cat geec aag agce tte 13674
Phe Pro Val Val Gly Thr Glu Leu Leu Pro Val His Ala Lys Ser Phe
395 400 405
tac aac gaa cag gcc gtc tac tecg caa ctc att cge cag teec acc gcg 13722
Tyr Asn Glu Gln Ala Val Tyr Ser Gln Leu Ile Arg Gln Ser Thr Ala
410 415 420
ctt acc cac gtg ttc aat cgc ttt ccc gag aac cag att ctg gtg cgce 13770
Leu Thr His Val Phe Asn Arg Phe Pro Glu Asn Gln Ile Leu Val Arg
425 430 435
cct ccc get cct acc att acce ace gtc agt gaa aac gtt cecec gee cte 13818
Pro Pro Ala Pro Thr Ile Thr Thr Val Ser Glu Asn Val Pro Ala Leu
440 445 450 455
aca gat cac gga acc ctg ccg ctg cgc agc agt atec agt gga gtt cag 13866
Thr Asp His Gly Thr Leu Pro Leu Arg Ser Ser Ile Ser Gly Val Gln
460 465 470
cgc gtg acc atc acc gac gcc aga cgt cga acc tgt ccc tac gtt tac 13914
Arg Val Thr Ile Thr Asp Ala Arg Arg Arg Thr Cys Pro Tyr Val Tyr
475 480 485
aaa gct ctt ggc gta gtg gect cct aaa gtg cte tet agt cge ace ttc 13962
Lys Ala Leu Gly Val Val Ala Pro Lys Val Leu Ser Ser Arg Thr Phe
490 495 500
taa acatgtccat cctcatctect cccgataaca acaccggcetg gggactggge 14015
tceggcaaga tgtacggcgg agccaaaagg cgctccagtc agcacccagt tegagttecgg 14075
ggccacttce gtgctecctg gggagettac aagcgaggac tctegggcecg aacggcggta 14135
gacgatacca tagatgccgt gattgeccgac gcececgecggt acaaccccgg accggteget 14195
agcgcegect ccaccgtgga tteegtgate gacagegtgg tagetggege tegggecctat 14255
gctegecgeca agaggceggcet gcatcggaga cgtcgcccca cecgecgeccat gectggcagee 14315
agggcegtge tgaggcggge ccggagggta ggcagaaggg ctatgecgecyg cgetgececgec 14375
aacgccgceg ccgggaggge ccgecgacag gectgccegee aggctgetge cgecatcget 14435
agcatggcca gacccaggag agggaacgtg tactgggtge gcgattetgt gacgggagtc 14495
cgagtgccegg tgcgcagccg acctccccga agttagaaga tccaagctge gaagacggeg 14555
gtactgagtc tccctgttgt tatcageccca acatgagcaa gcgcaagttt aaagaagaac 14615
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tgctgcagac
cccgcgatat
atggcggagt
ggcgggtaca
cggccgttag
aacaggcggce
tggccatcge
aggtgctccc
atctgecagce
agaaaatgaa
tggcccetgg
ccgecgtgga
tggcgttgcea
ctcgttacgg
ccaccecegg
gccgeegecg
gaaagacagt
gttttgcaga
tctegtegta
aaaggcggaa
ggcgtegett
atgtcctggt
tggctececgeg
agctcaacgg
ccacgattaa
ataaactgaa
acggcgeggt

gctcgegggt

gctggtgect
caagegtgtt
ggaatttatt
acgcgttttg
gggtttcaaa
tcaacagatc
tttagacagc
cgtgagcgce
caccatccag
agtggaccca
tcteggggty
agccatggaa
aaccgacccc
cccecgecaac
ctaccgggga
ctcecegtegt
taccattcce
tggetctgac
ggagaggcat
ttttaccege
cagtggccett
cctgactatt
gcacggctecg
gggcgctttce
atcctacgge
ggacaccaac
agatctecgcee

gccgeegeag

gagatctatg
aaaaagcggg
aggagtttcg
aggccgggcea
aggcagtacg
ggagaatttg
ggcaacccca
agcacggaca
ctcatggtcce
agcatagagc
cagacggtgg
acgcaaacgg
tggtacgaat
gccatcatgc
gtgacgtatc
gctctggeccce
aacccgcgcet
ttgccgegtyg
ggcgggtagt
tctgataccce
gcaagcagct
ttatgcagaa
cggccgcetca
aattggggga
agcaaagcct
ttccaagaaa

aaccaagcgyg

agaggggatg

gcecctecgga
aaaagaaaga
cceccgegacyg
ccgecggtagt
acgaggtgta
cctacggaaa
cgcccagect
gcaagagggyg
ctaaacggca
cggacgtcaa
atatccagat
aaaccccectgce
acgccgcccce
cagaatatgce
gcccgtcagg
ccgtgteggt
accaccctag
cgcectteecg
ggtcgecgge
ataatcgccg
cgtaataaat
agagcatgga
tgggcacctg
gcectttggag
ggaacagtag
aagtggtcaa
tgcagaaaga

aggtggaggt
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cgtgaagcct
ggaactcgcg
cagggttcaa
ttttaccececg
cggcgacgag
gcgttcgegt
caaacctgtg
aataaaaaga
gaggctggaa
agtcaggccg
ccccgteacg
cgcgatecggt
tcggcgtcag
gctgcatccg
aacccgecgce
gcgcegegta
catcctttaa
ttccgceacta
gggctttgeg
ccgccatcgg
aaacgaaggc
agacatcaat
gaacgacatc
cggcattaaa
tgctggtcag
tggggtggtyg
gattgacagg

cgaggaagta
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gacattaagc
gtggtagacg
tggaaaggge
ggagagcggt
gacatattgg
cgcgaagacc
acgctgcage
gaaatggaag
gaggtectgg
atcaaagaag
tcagcttcga
accagggaag
aggcgacccyg
tctatccectge
cgaacccgte
acacgccggg
tgactctgece
tcgaggaaga
caggcgcatg
tgccataccc
ttttgcactt
tttacgtcege
ggcaccagtc
aactttggcet
atgctcecgag
accggcatcc
cgtttggaaa

gaagtagagg

14675
14735
14795
14855
14915
14975
15035
15095
15155
15215
15275
15335
15395
15455
15515
15575
15635
15695
15755
15815
15875
15935
15995
16055
16115
16175
16235
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aaaagctgec ccegctggag aaagtteccy gtgegectee gagaccgeag aagcgaccca 16355
ggccagaact agaagaaact ctggtgacgg agagcaagga gcctccctceg tacgagcaag 16415
ccttgaaaga gggcgcctet ccaccctace caatgacaaa accgatcgcg cctatggete 16475
ggccggtgta cgggaaggac tacaagectg tcacgctaga getcccceceg ccgccacege 16535
cgccccccac gegeeccgace gtteceeece cectgeegge teecgteggeg ggaccegtgt 16595
ccgcaccegt cgcegtgect ctgeccagecg cececgeccagt ggeegtggec actgccagaa 16655
accccagagyg ccagagagga gccaactggc aaagcacgct gaacagecatc gtgggectgg 16715
gagtgaaaag cctgaaacgc cgccgttget attattaaaa gtgtagctaa aaaatttcece 16775
gttgtatacg cctecctatgt taccgecaga gacgcgtgac tgtcgecegeg agegeccegett 16835
tcaag atg gcc acc cca teg atg atg ccg cag tgg tct tac atg cac atc 16885
Met Ala Thr Pro Ser Met Met Pro Gln Trp Ser Tyr Met His Ile
505 510 515
gcc ggg cag gac gcc teg gag tac ctg age cce ggt cte gtg cag tte 16933
Ala Gly Gln Asp Ala Ser Glu Tyr Leu Ser Pro Gly Leu Val Gln Phe
520 525 530
gcc cge gec acc gac acc tac ttc age ttg gga aac aag ttt aga aac 16981
Ala Arg Ala Thr Asp Thr Tyr Phe Ser Leu Gly Asn Lys Phe Arg Asn
535 540 545 550
cce ace gtg gec cec acc cac gat gta ace acg gac cgec tcg caa agg 17029
Pro Thr Val Ala Pro Thr His Asp Val Thr Thr Asp Arg Ser Gln Arg
555 560 565
ctg acc ctg cgt ttt gtg ccc gta gac cgg gag gac acc gcg tac tct 17077
Leu Thr Leu Arg Phe Val Pro Val Asp Arg Glu Asp Thr Ala Tyr Ser
570 575 580
tac aaa gtg cgc tac acg ctg gec gta ggg gac aac cga gtg ctg gac 17125
Tyr Lys Val Arg Tyr Thr Leu Ala Val Gly Asp Asn Arg Val Leu Asp
585 590 595
atg gce age acc tac ttt gac atc cgg gga gtg ctg gat cge ggt ccc 17173
Met Ala Ser Thr Tyr Phe Asp Ile Arg Gly Val Leu Asp Arg Gly Pro
600 605 610
agt ttt aag ccc tac tcg ggt ace gecg tac aat tce ctg get ccc aag 17221
Ser Phe Lys Pro Tyr Ser Gly Thr Ala Tyr Asn Ser Leu Ala Pro Lys
615 620 625 630
ggc gct ccc aac cct gca gaa tgg acg aat tca gac agc aaa gtt aaa 17269
Gly Ala Pro Asn Pro Ala Glu Trp Thr Asn Ser Asp Ser Lys Val Lys
635 640 645
gtg agg gca cag gcg cct ttt gtt age teg tat ggt gct aca geg att 17317
Val Arg Ala Gln Ala Pro Phe Val Ser Ser Tyr Gly Ala Thr Ala Ile
650 655 660
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aca aaa gag ggt att cag gtg gga gta acc tta aca gac tcc gga tca 17365
Thr Lys Glu Gly Ile Gln Val Gly Val Thr Leu Thr Asp Ser Gly Ser
665 670 : 675

aca cca cag tat gca gat aaa acg tat cag cct gag ccg caa att gga 17413
Thr Pro Gln Tyr Ala Asp Lys Thr Tyr Gln Pro Glu Pro Gln Ile Gly
680 685 690

gaa cta cag tgg aac agc gat gtt gga acec gat gac aaa ata gca gga 17461
Glu Leu Gln Trp Asn Ser Asp Val Gly Thr Asp Asp Lys Ile Ala Gly
695 700 705 710

aga gtg cta aag aaa aca acg ccc atg tte cct tgt tac ggc tca tat 17509
Arg Val Leu Lys Lys Thr Thr Pro Met Phe Pro Cys Tyr Gly Ser Tyr
715 720 725

gcc agg ccc act aat gaa aaa gga gga cag gca aca cecg tec get agt 17557
Ala Arg Pro Thr Asn Glu Lys Gly Gly Gln Ala Thr Pro Ser Ala Ser
730 735 740

caa gac gtg caa aat ccc gaa tta caa ttt ttt gce tect act aat gte 17605
Gln Asp Val Gln Asn Pro Glu Leu Gln Phe Phe Ala Ser Thr Asn Val
745 750 755

gcc aat aca cca aaa gca gtt cta tat gcg gag gac gtg tca att gaa 17653
Ala Asn Thr Pro Lys Ala Val Leu Tyr Ala Glu Asp Val Ser Ile Glu
760 765 770

geg cca gac act cac ttg gtg ttc aaa cca aca gte act gaa ggc att 17701
Ala Pro Asp Thr His Leu Val Phe Lys Pro Thr Val Thr Glu Gly Ile
775 780 785 790

aca agt tca gag gct cta ctg acc caa caa get gct ccc aac cgt cca 17749
Thr Ser Ser Glu Ala Leu Leu Thr Gln Gln Ala Ala Pro Asn Arg Pro
795 800 805

aac tac ata gcc ttt aga gat aat ttt att ggt ctc atg tac tac aat 17797
Asn Tyr Ile Ala Phe Arg Asp Asn Phe Ile Gly Leu Met Tyr Tyr Asn
810 815 820

age aca ggt aac atg gga gta ctg geca ggc cag get tect cag cta aat 17845
Ser Thr Gly Asn Met Gly Val Leu Ala Gly Gln Ala Ser Gln Leu Asn
825 830 835

gca gtt gtt gac ctg caa gac aga aat act gag ctg tcec tac caa ctc 17893
Ala Val Val Asp Leu Gln Asp Arg Asn Thr Glu Leu Ser Tyr Gln Leu
840 845 850

atg ttg gac gcc cte gga gac cgc agt cgg tac ttt tet atg tgg aac 17941
Met Leu Asp Ala Leu Gly Asp Arg Ser Arg Tyr Phe Ser Met Trp Asn
855 860 865 870

caa gct gtg gat agt tac gat cct gat gta aga atc ata gaa aac cat 17989

Gln Ala Val Asp Ser Tyr Asp Pro Asp Val Arg Ile Ile Glu Asn His
875 880 885
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ggc gta gaa gat gaa ttg cct aat tat tge ttt cct ttg gga gge atg 18037
Gly Val Glu Asp Glu Leu Pro Asn Tyr Cys Phe Pro Leu Gly Gly Met
890 895 900

gca gta acc gac acc tac tcg cct ata aag gtt aat gga gga ggc aat 18085
Ala Val Thr Asp Thr Tyr Ser Pro Ile Lys Val Asn Gly Gly Gly Asn
905 910 915

gga tgg gaa gcc aat aac ggc gtt ttc acc gaa aga gga gtg gaa ata 18133
Gly Trp Glu Ala Asn Asn Gly Val Phe Thr Glu Arg Gly Val Glu Ile
920 925 930

ggt tca ggg aac atg ttt gecc atg gag att aac ctg caa gcc aac cta 18181
Gly Ser Gly Asn Met Phe Ala Met Glu Ile Asn Leu Gln Ala Asn Leu
935 940 945 950

tgg cgt age ttt ctg tac tcec aat att ggg ctg tac ctg cca gac tct 18229
Trp Arg Ser Phe Leu Tyr Ser Asn Ile Gly Leu Tyr Leu Pro Asp Ser
955 960 965

ctc aaa atc act cct gac aac atc aca ctc cca gag aac aaa aac acc 18277
Leu Lys Ile Thr Pro Asp Asn Ile Thr Leu Pro Glu Asn Lys Asn Thr
970 975 980

tat cag tat atg aac ggt cgc gtg acg cca ccc ggg ctg gtt gac acc 18325
Tyr Gln Tyr Met Asn Gly Arg Val Thr Pro Pro Gly Leu Val Asp Thr

985 990 995
tac gtt aac gtg ggc gcg cge tgg tce cee gat gtc atg gac agt 18370
Tyr Val Asn Val Gly Ala Arg Trp Ser Pro Asp Val Met Asp Ser
1000 1005 1010
att aac cct ttt aat cac cac cgc aac gce gga ctc cge tac cgt 18415
Ile Asn Pro Phe Asn His His Arg Asn Ala Gly Leu Arg Tyr Arg
1015 1020 1025
tecc atg ctc ctg gga aac gga cgc tac gtg ccc ttc cac atc cag 18460
Ser Met TLeu Leu Gly Asn Gly Arg Tyr Val Pro Phe His Ile Gln
1030 1035 1040
gtg ccc cag aaa ttc ttt geca att aaa aac ctg ctg ctg cte ccc 18505
Val Pro Gln Lys Phe Phe Ala Ile Lys Asn Leu Leu Leu Leu Pro
1045 1050 1055
ggt tcc tac acc tac gag tgg aac ttc cge aag gac gtg aac atg 18550
Gly Ser Tyr Thr Tyr Glu Trp Asn Phe Arg Lys Asp Val Asn Met
1060 1065 1070
atc ttg cag agc tcg ctg ggec aat gac ctg cga gtg gac ggg gcc 18595
Ile Leu Gln Ser Ser Leu Gly Asn Asp Leu Arg Val Asp Gly Ala
1075 1080 1085
agc atc cgc tte gac agc ate aac ctg tac gecec aac ttt tte ccc 18640
Ser Ile Arg Phe Asp Ser Ile Asn Leu Tyr Ala Asn Phe Phe Pro
1090 1095 1100
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atg gcc cac aac acg gcc tce acc ctg gaa gcc atg ctg cgc aac 18685
Met Ala His Asn Thr Ala Ser Thr Leu Glu Ala Met Leu Arg Asn

1105 1110 1115
gac acc aac gac caa tct ttc aac gac tac ctg tge gcg gce aac 18730
Asp Thr Asn Asp Gln Ser Phe Asn Asp Tyr Leu Cys Ala Ala Asn

1120 1125 1130
atg ctg tac ccc atc cec gece aac gec acc age gtg ccc ate tece 18775
Met Leu Tyr Pro Ile Pro Ala Asn Ala Thr Ser Val Pro Ile Ser

1135 1140 1145
att ccc tect cge aac tgg geca gee ttc agg gge tgg agt tte acc 18820
Ile Pro Ser Arg Asn Trp Ala Ala Phe Arg Gly Trp Ser Phe Thr

1150 1155 1160
cgc ctc aaa acc aag gag acc ccc teg ctg gge tce ggg tte gac 18865
Arg Leu Lys Thr Lys Glu Thr Pro Ser Leu Gly Ser Gly Phe Asp

1165 1170 1175
cce tac tte gte tac tec ggec tce atc cce tac ctg gac gge acc 18910
Pro Tyr Phe Val Tyr Ser Gly Ser Ile Pro Tyr Leu Asp Gly Thr

1180 1185 1190
ttc tac ctc aac cat act ttc aaa aag gtg tca atc atg ttc gac 18955
Phe Tyr Leu Asn His Thr Phe Lys Lys Val Ser Ile Met Phe Asp

1195 1200 1205
tce tecec gtc age tgg ccc gge aac gac cgt ctg ctg acg ccc aac 19000
Ser Ser Val Ser Trp Pro Gly Asn Asp Arg Leu Leu Thr Pro Asn

1210 1215 1220
gag ttc gaa atc aag cgt tcg gtg gac ggt gaa ggg tac aac gtg 19045
Glu Phe Glu Ile Lys Arg Ser Val Asp Gly Glu Gly Tyr Asn Val

1225 1230 1235
gcet cag agc aac atg acc aag gac tgg ttc ctg att cag atg ctc 19090
Ala Gln Ser Asn Met Thr Lys Asp Trp Phe Leu Ile Gln Met Leu

1240 1245 1250
agc cac tac aac atc ggc tac cag ggc ttc tac gtg ccc gaa aat 19135
Ser His Tyr Asn Ile Gly Tyr Gln Gly Phe Tyr Val Pro Glu Asn

1255 1260 1265
tac aag gac cgc atg tac tct ttec ttc aga aac tte caa ccc atg 19180
Tyr Lys Asp Arg Met Tyr Ser Phe Phe Arg Asn Phe Gln Pro Met

1270 1275 1280
agc cgc caa att gta gat tca acg gct tac act aat tat cag gat 19225
Ser Arg Gln Ile Val Asp Ser Thr Ala Tyr Thr Asn Tyr Gln Asp

1285 1290 1295
gtg aaa ctg cca tac cag cat aac aac tca ggg ttc gtg ggce tac 19270
Val Lys Leu Pro Tyr Gln His Asn Asn Ser Gly Phe Val Gly Tyzx

1300 1305 1310
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atg gga ccc acc atg cga gag ggg cag gcc tac ccg gcc aac tat 19315
Met Gly Pro Thr Met Arg Glu Gly Gln Ala Tyr Pro Ala Asn Tyr

1315 1320 1325
cce tat cce ctg att ggg gece acc gece gtg cce age ctc acg cag 19360
Pro Tyr Pro Leu Ile Gly Ala Thr Ala Val Pro Ser Leu Thr Gln

1330 1335 1340
aaa aag ttc ctc tgec gac cgg gtg atg tgg agg atc ccc tte tct 19405
Lys Lys Phe Leu Cys Asp Arg Val Met Trp Arg Ile Pro Phe Ser

1345 1350 1355
agc aac ttc atg tet atg ggc tcc cte acc gac ctg ggg cag aac 19450
Ser Asn Phe Met Ser Met Gly Ser Leu Thr Asp Leu Gly Gln Asn

1360 1365 1370
atg ctg tac gcc aac tcc get cac gec ttg gat atg acc ttt gag 19485
Met Leu Tyr Ala Asn Ser Ala His Ala Leu Asp Met Thr Phe Glu

1375 1380 1385
gtg gat ccc atg gat gag ccc acg ctt ctc tat gtt ctg ttt gaa 19540
Val Asp Pro Met Asp Glu Pro Thr Leu Leu Tyr Val Leu Phe Glu

1390 1395 1400
gtc ttc gac gtg gtg cgc atc cac cag ccg cac cgc ggc gte atc 19585
Val Phe Asp Val Val Arg Ile His Gln Pro His Arg Gly Val Ile

1405 1410 1415
gag gcc gtc tac ctg cgc aca cct ttc tet gec ggt aac gcc acc 19630
Glu Ala Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly Asn Ala Thr

1420 1425 1430
acc taa agaagccgat gggctccagce gaacaggagc tgcaggccat tgttcegcegac 19686
Thr
ctgggctgeg ggccctactt tttgggcacce ttcgacaage gttttecegg cttcétgtcc 19746
ccccacaagce cggectgtge categttaac acggecggac gggagaccgg gggggtccac 19806
tggctegect tecgectggaa ceegegtaac cgcacctget acctgttega cecttttggt 19866
ttctccgacg aaaggctgaa gcagatctac cagttcgagt acgaggggct cctcaagege 19926
agcgctctgyg cctccacgee cgaccactge gtcaccctgg aaaagtccac ccaaacggte 19986
caggggccee tcteggecge ctgegggete ttcectgttgea tgtttttgea cgeccttegtg 20046
cactggccte acacccccat ggatcacaac cccaccatgg atctgctcac cggagtgece 20106
aacagcatgc ttcacagccce ccaggtegcc cccaccctge geegtaacca ggaacacctg 20166
tatcgetttc tggggaaaca ctectgectat tttegeecgee accggcageg catcgaacgg 20226
gccacggect tcgaaagcat gagccaaaga gtgtaatcaa taaaaaacat ttttatttga 20286
catgatacgc gecttctggeg ttttattaaa aatcgaaggg ttcgagggag gggtcctcgt 20346
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gcccgetggyg
tcaccagcceg
gcagggctcce
cgeggetgtt
tactggccag
gggcaaacgg
tgaggcagte
aactcgecge
tgtagaatag
cgcagcagcg
ccaccttgge
ccatttccaa
cctectgetg
gttttaccee
aggtcttctg
gacagatctt
cgttgtctac
ctgtcaccag
cggcccecgac
ctctgcgeac
cggagacaat
gagggagctg
tggagetgec
cttatgegeg
gaacaggacc
gctagtgage
ttgctaaage

gaggtgccct

dagggacacg
¢ggcagggge
catgacgtcg
gcggaacacg
ggcegteggg
ggtcagcttg
gcagcgcaga
caggaactce
cccgcaggac
ggcgtctteg
tectagtgggg
cacgtgctee
ggtactgcga
cgegtagget
gttggtgaag
gcggtacacce
gtggaacttc
tggtttgctg
gtccttcecatg
cggagggtag
ctcecggggat
aggcgectce
tgcttggtte
aggaaacttt
cgggctacgt
ggcaggaaaa
atttcgccag

tggacgtcge

ttgcgatact
acgtcttcta
ggcgccgata
gggttggcac
tcggtcacct
cacatctgcce
gggatcagga
tccatttgac
ttgctagaga
ttecttecaget
tgctecttea
ttgcagacca
tgctcccata
tccatgtaag
gttagcggcea
gctcecectggt
tccattaaca
teggggttet
gtecattecttt
ctgaagccca
ggcggcggceg
tgctcgeget
tgacggttgg
aaccgccccg
tacgcegecce
tgagaaagag
gcagagcacc

cgcgcetctec

ggaaacgggc
ggttctgctt
tcttgaagtce
actggaacac

ccgacgcatce

gcccaatctg:

tgcgtegcectg
ggaaggccat
atacgttatg
gaaccacgtt
gcgececgetg
tctccactee
cggcgcatcc
ccataaggaa
ggccgeggtg
cgggcagaaa
tcatcatggt
tcaccaacac
gaaactccac
ccteccaccac
cgggtgtege
cggggcteat
ccattgtatce
tcecececegtea
gaggatctgg
gaggcctgcet
atagttaagg

caggcctacg
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gctccaacga
ccaaaactgc
gcagttaggg
cagcacgccg
cagatcctcg
gggtactagg
ccegegttge
ctgggctttg
accgcagttg
gcggccccaa
tcegtteteg
gtggaagcaa
ggtgggctce
tctgeccate
ctcctegtte
cttaaaagcce
ttccataccce
ggcggtagag
ggagccgtce
ggtgcctteg
cttgcgagcece
ctccegcaag
ctaggcagaa
gcgacgaaga
aggggcctga
acctcctgga
aggccttgcea

aggcgaacct
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aactcgggga
cgcaccagct
ccggagcectec
gggttgtgga
gegttgcetcea
tcgegettgt
atgatagggt
ccgcectegg
acgtcctceeg
cggttctgga
ctggttacat
aacaggacgc
cagctcttgt
agctcggtga
aaccaagttt
gctctgetgt
ttctececacyg
gggccctege
gcgcgacgta
ccctegetgt
ttcttettgg
tagggggtaa
agacatggag
tgtcatecgte
ccggegegac
aggcgacgtt
agaccgctcc

tttctegect

20406

20466

20526

20586

20646

20706

20766

20826

20886

20946

21006

21066

21126

21186

21246

21306

21366

21426

21486

21546

21606

21666

21726

21786

21846

21906

21966

22026
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cgagtgcctc
tacccecgtgt
cgcatcceccee
aacggagcca
ctgggtcgag
aacgtgctgg
gaagtctccce
atggatcagce
aactcagagg
agggaccccce
gtggagctgyg
gaatccctge
gtggagctca
agcgtgetge
tacctettee
gagagaaacc
ggtttcageg
atgaaaacct
cgctcecttttyg
gactttgtcc
ttccaactgg
ggtttactgg
aacaccgagc
cagcaagagg
cgcaaatttg
cgaccaccga
ttgcaatcca
ctggacccce

ccgagacatg

cgaagagaca
tcgecgtacce
tatcgtgceg
acatacctga
atgagaagcg
tggagctgga
acttegccta
tgctcatcaa
acggaaagcc
aacagttgca
aatgcctgca
actacacctt
gcaacctggt
actgcacctt
tcaccctcac
tcaaagagct
agcgcacggt
tgcaaaacgg
tcctggaacg
ccctetecta
ccaactttct
agtgccactg
tactcagcga
gtgcttcecgg
tagccgagga
aagcccecect
tcaaccaagc
agaccggcga

ccgeccaagg

gcccaacggce
agaggcgctg
ggccaaccgce
tatcacgtcg
ggcggcgaac
gggggacaac
ccecgeccte
gagagctgag
cgtcgtcage
agagaggcgc
acggtttttce
ccgcecagggce
ctcctacatg
gcaaggcgag
ctggcagacc
agacaaactc
cgccagcgcet
cctgecggat
ctccgggatce
ccgcgagtge
ggcctaccac
ccgctgeaac
aacccaggtc
cttgaagctc
ctaccacgcce
cacggcctge
gcgccgegat
ggaactcaac

gaaccgccaa

acctgcgagc
gccacctatc
accgcggccg
ctggaggaag
gctetgecaga
gcgcgtetgg
aacttgccac
cccectggate
gacgaggagc
aagatgatga
agcgacgtgg
tacgtccgece
ggcatcctcc
gcgcggeggyg
gccatgggeg
ctctgececgece
ctggcggaca
ttcatcagtc
ttgccegeca
cctcecccac
tccgacctea
ctgtgcaccc
ataggtacct
actccggcgce
cacaaaattc
gtcatcaccc
ttccttttga
ccgteccacac

gcagctgatc
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ccaacccgceg
acattttttt
ataggaatct
tgcccaagat
aagaacagaa
ccgtcctcaa
ccaaagttat
ccgaccacce
tcgageggtg
tggcggeegt
agacgctacg
aggcctgcaa
acgagaaccg
actacgtgceg
tctggcaéca
agcggcgcge
tecatcttece
aaagcatttt
tgagctgege
tgtggagcca
tggaagacgt
cccacagatc
tcgagatcca
tgtggacctc
agttttacga
agagcaagat
aaaagggtcg
tctcegtega

gctcggcaga
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actcaacttc
caaaaaccaa
caggcttaaa
tttecgagggt
agagagtcag
acgctgcata
gaaatcggtc
cgaggcggaa
gctggaaacc
gctggtcacc
caaaatcggg
gatctccaac
gctggggcag
agactgcate
gtgcttggaa
cctgtggtcee
ggagcgcctg
gcaaaacttc
gctaccttcet
ctgctaccte
aagcggagag
gctggcctge
ggggccccag
ggcttactta
agaccaatct
cctggcceaa

gggggtgtac

agcagccccee

gagcgaagaa

22086

22146

22206

22266

22326

22386

22446

22506

22566

22626

22686

22746

22806

22866

22926

22986

23046

23106

23166

23226

23286

23346

23406

23466

23526

23586

23646

23706

23766
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gcaagagctg
ggaggtgtca
cgagctttca
gagccgacag
taggtgggac
cgagcggcgy
acactgcggg
cttececctege
agaaaaaagc
aggatccacc
ttcagcaaag
gctcgcecteac
acgacgcega
gcgettttte
ccaccccecta
actactccag
gcatccgage
ggcgccaact
cgaccacagt
tacaattagce
ccgggagtat
tgagctecte
cttectteac
ccgggggaat
cctteteegg
gtgaatcegt
acatctgcat

ctttgagctg

ctccagcage
gaggacgagg
gaggaagagg
ccgaagcccce
gccaccgaat
gggtattgcet
ggaaacatct
aacgttctcet
taaggectcce
ggccaccgaa
ccgcgggeag
ccgcagetgt
agcactgttc
ccecteggece
catgtggagce
caagatgaac
ccaccgaaac
caacccgcect

cctectgeca

gggcgggtcee
aaagagggtyg
aaccggtctc
cactcgccag
cggcactctc
ctcgectgga
ggacggctac
cactgcegte

ccggacgage

aggtggagga
aggagatgga
cgaccgaaga
ggcccccgac
ctccagegge
cctggeggge
cctttgeceg
attattaccg
tccgecgega
gagctgagaa
caccctcagce
ctgtaccaca
agcaaatact
gccaaaaccc
tatcagcccce
tggctcageg
cagattctct
agttggcceg
cgcgacgcgyg
aggtacgcca
atcattcgag
agacctgacg
gcctacctga
cagttcgtgg
cgctaccegg
gactgatgac
agcctcgctyg

accctcaggg

cgaggaagag
aagctgggac
aaaaccacct
gcececeecggec
agcggcaacyg
ccacaaaagc
acgctacctce
tcatctctac
ggaaaaactc
agcgcatctt
gcgaactgaa
agagagaaga
gctcagegte
acgtcatcge
agatgggcct
ccggccceca
tagaacaggc
ccgecccaggt
aggccgaagt
ggtacagagg
gccgaggtat
gagtcttcca
ccctgeagag
aagagttcgt
acgccttcat
agatggtgcg
ctacgctcgg

tceggctceac
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atgtgggaca
agcctagacg
gcatccagceg
ggctcactca
gcagecgggta
agtattgtga
ctcttccatc
agcccctacyg
cgccgecget
tcecactetyg
aataaaaaac
ccagctgcecag
tcttaaagac
cagcatgagc
ggccgegggyg
catgatctca
ggcaatcacc
gtatcaggaa
cctecatgact
tcgggeeget
ccagctcaac
gctcggagga
ctctteccteg
tceccteegte
tcccaacttt
gccgtgagag
gaggcgatcg

gggttgaaac
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gccaggcaga
aggaggagga
cgecttcetet
aagccagccg
aggccaaacg
actgcttgcea
acggtgtgge
aaacgctcgg
gccgecgeca
tatgctatct
cgcteccttcee
cgcaccctgg
taaaagaccce
aaggagattc
gccgeccagg
cgagttaacg
gccacaccce
aatccccgece
aactctgggg
ccttactcte
gacgagacgg
gcgggeagcet
cagcecgeget
tacttcaacc
gacgcagtga
ctcggctgeg
tctteagceta

tcgagatcga

23826

23886

23946

24006

24066

24126

24186

24246

24306

24366

24426

24486

24546

24606

24666

24726

24786

24846

24906

24966

25026

25086

25146

25206

25266

25326

25386

25446
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gaacgcgcectce
ccaacggggg
agatctgtgt
caacgccatc
tttattctaa
agtggattgc
ataacagcct
ctggatggta
tacaaaaaga
ctecetctgg
ttattaactt
atctttcget
tcaatctgcet
ctccaaacct
aacgcacaca
ttacaactta
agaagtccac
ggtttecctcee
ctgcagcaac
ttattattta
tgttgaattt
gtttaacgac
tttcattgcet
cttttacaag
agtgtgattt
attttcgtct
tttgacgtgt
ttttttataa

caccatcctg

gagtctcgee
atcactacca
tgtcatcttt
tgtgatttet
ttctacctca
aaacggtagt
ttgcgagcac
tatgtgcgtt
gacccttcce
ttactetttc
tataataatt
ctctctcacg
tacatgccag
aattcttcat
ttteccccacce
aagccttcag
agtgattaca
tcttaccttg
tctaaatatce
acaacaagcg
tccacctaca
ctttgcaatg
gccattgttg
cccaaaaacce
tgttttccag
cttcaacttt
atctgattct
caatctttca

aatacagaaa

tcatcgacac
tcaccctgtt
gcgctcagtt
acaacaaaaa
tctategtge
gtgtgcaagt
tgcaactcct
ggctcecggtt
aacaattctg
aaacctctaa
aacaacttac
ccagaacaag
attccgacca
tttatgaagg
cttcactaca
attctggett
ttgaattgac
aagttcaagg
cagctagaat
ctggtaacgg
gagaaacgta
aaatacaagc
taagcttaat
ctaagtttga
catggtagcect
cgccgeagtt
cacctttgtt
agccgecgac

tcaaaacgtt

cttcaccgece
ctgcatctgce
taataaaaac
gttcttetgg
tgaactgcge
acttttgggg
ccacactaat
taaatcctag
tttetttttt
ttggtatttt
agtaaacatg
tattgttgge
gataccccat
aaacaaactc
attcgaatgc
gtaccatgct
ggttgtggac
cgtggatgcece
ttactataat
taaacagtta
tgccaagegg
gctcgaaact
taccattatt
aaaacttaaa
gcatttctac
tcccacctgg
tgttgtatat
tatttttacg

gcctecttac
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cgacctctcc
cccacgcecg
tgaacttttt
caaaggtaca
ctgcactaac
gaacgatata
cctttatccece
ttgctttcat
cgecctatcce
agctttgata
cttgttctac
gcaggttaca
attacgtggt
tgcgatgact
gtaaacaaaa
gtagttgaaa
ctgccacctc
tactgcctca
ggacaggaaa
cctgactatt
ccttacaatt
ggaactgatt
gtcagcctag
ctaaaacctg
ttctecctectg
aaccagagtg
ccatttgcag
tgcgaattgce

tttgtttgge
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tggtagaaat
gattacatga
gccgecacctt
caaactgtat
gaacttatcc
gttagtagaa
ccatttgtta
aagtggtttc
tactgctgtt
ctcataatct
tgctcgceceac
atgcaactet
acttacaaac
ccgacaacag
gcttgaagcet
aaagtaattt
caaaatgtga
tacacattaa
gtaatctttt
ttactgctgt
tcteatacce
ttactccaat
cattttactg
tcattcaaca
tctacccatce
cctaccgect
tatagcctge
ttactttaga

atgattaagt
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25626

25686

25746

25806

25866

25926

25986

26046

26106

26166

26226

26286
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26406
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27126

27186
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tattgetgat acttaattat ttacccctaa tcaactgtaa ttgtccattc accaaaccet 27246
ggtcattcta cacctgttat gataaaatcc ccgacactec tgttgcttgg ctttacgcag 27306
ccaccgcege tttggtattt atatctactt gecttggagt aaaattgtat tttattttac 27366
acactgggty gctacatccc agagaagatt tacctagata teetettgta aacgetttte 27426
aattacagcc tctgectect cctgatette ttectegage tccctcetatt gtgagctact 27486
ttcaactcac cggtggagat gactgactct caggacatta atattagtgt ggaaagaata 27546
gctgectcage gtcagegaga aacgcgagtg ttggaatace tggaactaca gcaacttaaa 27606
gagtcccact ggtgtgagaa aggagtgctg tgccatgtta agcaggcage cctttcctac 27666
gatgtcageg ttcagggaca tgaactgtct tacactttge ctttgcagaa acaaaccttc 27726
tgcaccatga tgggctctac ctccatcaca atcacccaac aagccgggec tgtagagggg 27786
gctatcctet gtcactgtca cgcacctgat tgcatgtcca aactaatcaa aactctctgt 27846
gctttaggtg atatttttaa ggtgtaaatc aataataaac ttaccttaaa tttgacaaca 27906
aatttctggt gacatcattc agcagcacca ctttacccte ttcccagete tegtatggga 27966
tgcgatagtg ggtggcaaac ttcctccaaa ccctaaaaga aatattggta tccacttcct 28026
tgtcctcace cacaattttc atcttttecat ag atg aaa aga acc aga gtt gat 28079
Met Lys Arg Thr Arg Val Asp
1435 1440
gaa gac ttc aac ccc gtc tac ccc tat gac acc aca acc act cct 28124
Glu Asp Phe Asn Pro Val Tyr Pro Tyr Asp Thr Thr Thr Thr Pro
1445 1450 1455
gca gtt ccc ttt ata tca ccc ccc ttt gta aac agc gat ggt ctt 28169
Ala Val Pro Phe Ile Ser Pro Pro Phe Val Asn Ser Asp Gly Leu
1460 1465 1470
cag gaa aac ccc cca ggt gtt tta agt ctg cga ata gct aaa cce 28214
Gln Glu Asn Pro Pro Gly Val Leu Ser Leu Arg Ile Ala Lys Pro
1475 1480 1485
cta tat ttc gac atg gag aga aaa cta gcc ctt tca ctt gga aga 28259
Leu Tyr Phe Asp Met Glu Arg Lys Leu Ala Leu Ser Leu Gly Arg
1490 1495 1500
ggg ttg aca att acc gcc gec gga caa tta gaa agt acg cag agc 28304
Gly Leu Thr Ile Thr Ala Ala Gly Gln Leu Glu Ser Thr Gln Ser
1505 1510 1515
gta caa acc aac cca ccg ttg ata att acc aac aac aac aca ctg 28349
Val Gln Thr Asn Pro Pro Leu Ile Ile Thr Asn Asn Asn Thr Leu
1520 1525 1530
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acc cta cgt cat tct ccec ccec tta aac cta act gac aat agc tta 28394
Thr Leu Arg His Ser Pro Pro Leu Asn Leu Thr Asp Asn Ser Leu

1535 1540 1545
gtg cta ggc tac tcg agt cct ctc cge gtc aca gac aac aaa ctt 28439
Val Leu Gly Tyr Ser Ser Pro Leu Arg Val Thr Asp Asn Lys Leu

1550 1555 1560
aca ttt aac ttc aca tca cca ctc cgt tat gaa aat gaa aac ctt 28484
Thr Phe Asn Phe Thr Ser Pro Leu Arg Tyr Glu Asn Glu Asn Leu

1565 1570 1575
act ttt aac tat aca gag cct ctt aaa ctt ata aat aac agc ctt 28529
Thr Phe Asn Tyr Thr Glu Pro Leu Lys Leu Ile Asn Asn Ser Leu

1580 1585 1590
gcc att gac atc aat tcc tca aaa ggc ctt agt agec gte gga ggce 28574
Ala Ile Asp Ile Asn Ser Ser Lys Gly Leu Ser Ser Val Gly Gly

1595 1600 1605
tca cta gct gta aac ctg agt tca gac tta aag ttt gac agc aac 28619
Ser Leu Ala Val Asn Leu Ser Ser Asp Leu Lys Phe Asp Ser Asn

1610 1615 1620
gga tcc ata gct ttt ggc ata caa acc ctg tgg acc gct ccg acc 28664
Gly Ser Ile Ala Phe Gly Ile Gln Thr Leu Trp Thr Ala Pro Thr

1625 1630 1635
tcg act ggc aac tgc acc gtc tac agec gag ggc gat tcc cta ctt 28709
Ser Thr Gly Asn Cys Thr Val Tyr Ser Glu Gly Asp Ser Leu Leu

1640 1645 1650
agt ctc tgt tta acc aaa tgc gga gct cac gtc tta gga agt gta 28754
Ser Leu Cys Leu Thr Lys Cys Gly Ala His Val Leu Gly Ser Val

1655 1660 1665
agt tta acc ggt tta aca gga acc ata acc caa atg act gat att 28799
Ser Leu Thr Gly Leu Thr Gly Thr Ile Thr Gln Met Thr Asp Ile

1670 1675 1680
tct gtc acc att caa ttt aca ttt gac aac aat ggt aag cta cta 28844
Ser Val Thr Ile Gln Phe Thr Phe Asp Asn Asn Gly Lys Leu Leu

1685 1690 1695
agc tct cca ctt ata aac aac gcc ttt agt att cga cag aat gac 28889
Ser Ser Pro Leu Ile Asn Asn Ala Phe Ser Ile Arg Gln Asn Asp

1700 1705 1710
agt acg gcc tca aac cct acc tac aac gcc ctg gecg ttt atg cct 28934
Ser Thr Ala Ser Asn Pro Thr Tyr Asn Ala Leu Ala Phe Met Pro

1715 1720 1725
aac agt acc ata tat gca aga ggg gga ggt ggt gaa cca cga aac 28979
Asn Ser Thr Ile Tyr Ala Arg Gly Gly Gly Gly Glu Pro Arg Asn

1730 1735 1740
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aac tac tac gtc caa acg tat ctt agg gga aat gtt caa aaa cca 29024
Asn Tyr Tyr Val Gln Thr Tyr Leu Arg Gly Asn Val Gln Lys Pro
1745 1750 1755
atc att ctt act gta acc tac aac tca gtc gee aca gga tat tcc 29069
Ile Ile Leu Thr Val Thr Tyr Asn Ser Val Ala Thr Gly Tyr Ser
1760 1765 1770
tta tet ttt aag tgg act get ctt gea cgt gaa aag ttt gca acc 29114
Leu Ser Phe Lys Trp Thr Ala Leu Ala Arg Glu Lys Phe Ala Thr
1775 1780 1785
cca aca acc tcg ttt tge tac att aca gaa caa taa aaccgtgtac 29160
Pro Thr Thr Ser Phe Cys Tyr Ile Thr Glu Gln
1790 1795
cccaccgttt cgttttttte ag atg aaa cgg geg aga gtt gat gaa gac 29209
Met Lys Arg Ala Arg Val Asp Glu Asp
1800 1805
ttc aac cca gtg tac cct tat gac ccc cca cat gct cct gtt atg 29254
Phe Asn Pro Val Tyr Pro Tyr Asp Pro Pro His Ala Pro Val Met
1810 1815 1820
cce ttce att act cca cct ttt ace tee teg gat ggg ttg cag gaa 29299
Pro Phe Ile Thr Pro Pro Phe Thr Ser Ser Asp Gly Leu Gln Glu
1825 1830 1835
aaa cca ctt gga gtg tta agt tta aac tac aga gat ccc att act 29344
Lys Pro Leu Gly Val Leu Ser Leu Asn Tyr Arg Asp Pro Ile Thr
1840 1845 1850
acg caa aat gag tct ctt aca att aaa cta gga aac ggc ctc act 29389
Thr Gln Asn Glu Ser Leu Thr Ile Lys Leu Gly Asn Gly Leu Thr
1855 1860 1865
cta gac aac cag gga caa cta aca tca acc gct ggc gaa gta gaa 29434
Leu Asp Asn Gln Gly Gln Leu Thr Ser Thr Ala Gly Glu Val Glu
1870 1875 1880
cct cca ctc act aac gect aac aac aaa ctt gca ctg gtc tat agce 29479
Pro Pro Leu Thr Asn Ala Asn Asn Lys Leu Ala Leu Val Tyr Ser
1885 1890 1895
gat cct tta gca gta aag cgc aac agc cta acc tta tcg cac acc 29524
Asp Pro Leu Ala Val Lys Arg Asn Ser Leu Thr Leu Ser His Thr
1900 1905 1910
get cce ctt gtt att get gat aac tet  tta gca ttg caa gtt tca 29569
Ala Pro Leu Val TIle Ala Asp Asn Ser Leu Ala Leu Gln Val Ser
1915 1920 1925
gag cct att ttt ata aat gac aag gac aaa cta gcc ctg caa aca 29614
Glu Pro Ile Phe Ile Asn Asp Lys Asp Lys Leu Ala Leu Gln Thr
1930 1935 1940
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gcc geg ccc ctt  gta act aac gect ggc acc ctt cgc tta caa agce 29659
Ala Ala Pro Leu Val Thr Asn Ala Gly Thr Leu Arg Leu Gln Ser

1945 1950 1955
gcc gecec cct tta gge att geca gac caa acc cta aaa cte ctg ttt 29704
Ala Ala Pro Leu Gly Ile Ala Asp Gln Thr Leu Lys Leu Leu Phe

1960 1965 1970
acc aac cct ttg tac ttg cag aat aac ttt ctc acg tta gec att 29749
Thr Asn Pro Leu Tyr Leu Gln Asn Asn Phe Leu Thr Leu Ala Ile

1975 1980 1985
gaa cga ccc ctt gcc att acc aat act gga aag ctg get cta cag 29794
Glu Arg Pro Leu Ala Ile Thr Asn Thr Gly Lys Leu Ala Leu Gln

1990 1995 2000
ctc tcc cca ccg cta caa aca gca gac aca ggc ttg act ttg caa 29839
Leu Ser Pro Pro ©Leu Gln Thr Ala Asp Thr Gly Leu Thr Leu Gln

2005 2010 2015
acc aac gtg cca tta act gta agc aac ggg acc cta ggc tta gcc 29884
Thr Asn Val Pro Leu Thr Val Ser Asn Gly Thr Leu Gly Leu Ala

2020 2025 2030
ata aag cgc cca ctt att att cag gac aac aac ttg ttt ttg gac 29929
Ile Lys Arg Pro Leu Ile Ile Gln Asp Asn Asn Leu Phe Leu Asp

2035 2040 2045
ttec aga gct ccc ctg cgt ctt ttc aac agc gac cca gta cta ggg 29974
Phe Arg Ala Pro Leu Arg Leu Phe Asn Ser Asp Pro Val Leu Gly

2050 2055 2060
ctt aac ttt tac acc cct ctt geg gta cge gat gag gcg cte act 30019
Leu Asn Phe Tyr Thr Pro Leu Ala Val Arg Asp Glu Ala Leu Thr

2065 2070 2075
gtt aac aca ggc cgc ggce ctc aca gtg agt tac gat ggt tta att 30064
Val Asn Thr Gly Arg Gly Leu Thr Val Ser Tyr Asp Gly Leu Ile

2080 2085 2090
tta aat ctt ggt aag gat ctt cgc ttt gac aac aac acc gtt tct 30109
Leu Asn Leu Gly Lys Asp Leu Arg Phe Asp Asn Asn Thr Val Ser

2095 2100 2105
gtc get ctt agt get get ttg cct tta caa tac act gat cag ctt 30154
Val Ala Leu Ser Ala Ala Leu Pro Leu Gln Tyr Thr Asp Gln Leu

2110 2115 2120
cgc ctt aac gtg ggc get ggg ctg cgt  tac aat cca gtg agt aag 30199
Arg Leu Asn Val Gly Ala Gly Leu Arg Tyr Asn Pro Val Ser Lys

2125 2130 2135
aaa ttg gac gtg aac ccc aat caa aac aag ggt tta acc tgg gaa 30244
Lys Leu Asp Val Asn Pro Asn Gln Asn Lys Gly Leu Thr Trp Glu

2140 2145 2150
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aat gac tac ctc att gta aag cta gga aat gga tta ggt ttt gat 30289
Asn Asp Tyr Leu Ile Val Lys Leu Gly Asn Gly Leu Gly Phe Asp

2155 2160 2165
ggc gat gga aac ata gct gtt tet cct caa gtt aca teg cct gac 30334
Gly Asp Gly Asn Ile Ala Val Ser Pro Gln Val Thr Ser Pro Asp

2170 2175 2180
acc tta tgg acc act gce gac cca tce ccc aat tgt tecc ate tac 30379
Thr Leu Trp Thr Thr Ala Asp Pro Ser Pro Asn Cys Ser Ile Tyr

2185 2190 2195
act gat tta gat gcc aaa atg tgg ctc tcg ttg gta aaa caa ggg 30424
Thr Asp Leu Asp Ala Lys Met Trp Leu Ser Leu Val Lys Gln Gly

2200 2205 2210
ggt gtg gtt cac ggt tct gtt get tta aaa gca ttg aaa gga acc 30469
Gly Val Val His Gly Ser Val Ala Leu Lys Ala Leu Lys Gly Thr

2215 2220 2225
cta ttg agt cct acg gaa agc gcc att gtt att ata cta cat ttt 30514
Leu Leu Ser Pro Thr Glu Ser Ala Ile Val Ile Ile Leu His Phe

2230 2235 2240
gac aat tat gga gtg cga att ctc aat tat ccc act ttg ggc act 30559
Asp Asn Tyr Gly Val Arg Ile Leu Asn Tyr Pro Thr Leu Gly Thr

2245 2250 2255
caa ggc acg ttg gga aat aat gca act tgg ggt tat agg cag gga 30604
Gln Gly Thr Leu Gly Asn Asn Ala Thr Trp Gly Tyr Arg Gln Gly

2260 2265 2270
gaa tct geca gac act aat gta ctc aat gca cta gca ttt atg ccc 30649
Glu Ser Ala Asp Thr Asn Val Leu Asn Ala Leu Ala Phe Met Pro

2275 2280 2285
agt tca aaa agg tac cca aga ggg cgt gga agc gaa gtt cag aat 30694
Ser Ser Lys Arg Tyr Pro Arg Gly Arg Gly Ser Glu Val Gln Asn

2290 2295 2300
caa act gtg ggc tac act tgt ata cag ggt gac ttt tct atg ccc 30739
Gln Thr Val Gly Tyr Thr Cys Ile Gln Gly Asp Phe Ser Met Pro

2305 2310 2315
gta ccg tac caa ata cag tac aac tat gga cca act ggc tac tcc 30784
Val Pro Tyr Gln Ile Gln Tyr Asn Tyr Gly Pro Thr Gly Tyr Ser

2320 2325 2330
ttt aaa ttt att +tgg aga act gtt tca aga caa cca ttt gac atc 30829
Phe Lys Phe Ile Trp Arg Thr Val Ser Arg Gln Pro Phe Asp Ile

2335 2340 2345
cca tgc tgt ttt ttc tet tac att acg gaa gaa taa aacaactttt 30875
Pro Cys Cys Phe Phe Ser Tyr Ile Thr Glu Glu

2350 2355

tctttttatt ttetttttat tttacacgeca cagtaagget tcctecacce ttccatctea 30935
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cagcatacac
tgggagttaa
atcéctggga
acaggttcag
atgatgttcc
aggctggtaa
gegtetggeg
cacaatcagg
caacagcgcce
tacaaacatyg
gtaccaggga
taacaccgcc
aatccétctc
gatacacact
ccaatacacg
ctcactaaca
aacagcactg
gcagcgatac
tgtagtagca
gctcacgcte
cggcctecgg
tagtgagggce
gaggaagaca
tccegaagat
attatgcgat
acaaacacca
tgtacaatgc

tgaaggttca

cagcctctee
gatccaaaca
caggttctcc
gctcteccacg
actaaaccac
gaagttagat
cagcagcgca
ttgttcatga
accgegtgte
ctacccgceat
aacctcacat
ccaccagctce
tcataaccce
ttcatataca
ggccactcct
ttgtgcatgt
ccgeggtect
cgtectgtege
gaaccacgtc
cctecteaac
ggcgatgecac
gagttccaac
cggaagaggc
gacaacggtc
tttccagget
gcaaagcaaa
ccaagtaatt

tgccgtgceat

cccttcatgg
gtctctttgg
aacgtttcgg
ggttatctecc
gcaggtggeg
tgtccagcag
tctgaatctce
tcccataget
cgtccaacct
acagaacctc
ttatcaggga
tacactgaag
taatggtctg
ttttcatcac
gcagtacaat
tcatattttc
cacaaggtgg
gttgcatcgt
cgctgceccage
gcaaagtgca
acctcaaacc
caagacagac
atgttattcc
gcctecggag
atcaatcgcg
agcgttatta
ttcatttcte

attaaaaagc

cagtaaactg

tgatgaaaca

taaaaaactg
ccgatcaaac
ctgtctgaac
cctcacagceca
actgagatte
gaacacgctc
tactttaaca
ccggggcaaa
gccatagata
agaaccggga
atggaaatcc
atgtttttece
aaagctaata
acattctaag
tagctggtga
agaccaggga
acgtctccaa
accactcttg
tacagatgtc
agcctgatct
aagcgattca
ccctgatgga
gccteccaaaa
tcaaactctt
cactcgcgaa

tccgaaaggg
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ttgtgagtca
tggatccgtg
catgccgecece
tcagacagag
ctecteggtge
tggatcatca
cggcaagaat
cagccaaagc
taaatcaggt
ccecctgttea
gccattttaa
gagttacaat
agatctaacg
caggccgtta
caagatggta
taccgagagt
cgattgtaag
ccgacgcact
gtaacgccgg
taatccacac
tcggtacagt
atcccgacac
ccaacgggtc
atttaacagce
gagcctggac
cgatcatcaa
tgatgtcgeg

cgccctctat
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gtccggtatt
atggacacaa
tacaaaacaa
taaaggtgcg
gactcctgtyg
gtctacgagt
cgcacaccat
tcattegcetce
gtctgcegeg
ccacctgcecet
accaattagc
gacagtgaat
tggcacagca
aaatacaatc
tactcctcac
tctectcetac
gagccagtct
tcctegtact
tcecectgegte
agatccctct
tccaaacacg
actggaggtyg
gaaatgaaga
cagatcaaac
ccgcacttce
gctgcaggac
gcaaatagtc

agccatgcgt

30995
31055
31115
31175
31235
31295
31355
31415
31475
31535
31595
31655
31715
31775
31835
31895
31955
32015
32075
32135
32195
32255
32315
32375
32435
324095
32555
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agacacacca
gacccaggte
aattaaatag
tggctacgceca
agcaaaactg
gctcctttaa
cgggaatatg
agaatcatta
ggcaagcaac
caacagagac
tcacattcat
acagctgcaa
aaagcacata
aatgcacata
aaatcgagct
taataccgea
cgccgtecage
tcccacacac
cacgtcaccc
aataaggtat
ggtgaaaaaa
cccagcaaat
cacgaaaaaa
atgacgctaa
aatccagcge
ttcactttcc
gtcaccgcac

tttccagaat

tcatgactge
aggttgctct
atctgecgeeg
gcacaaaagt
atgaatggga
aaagtccagt
cacagcaaaa
aactaaagaa
cggctgtecc
ttceccaccat
atccgctaca
agacagcaaa
catattagaa
aatatgttca
aaaatccacc
ccacccacga
acttccgeaa
gcecttegec
cggcceccgece
attattgatg
gcacatacat
gcacataaat
tcgagctaaa
taccgcacca
cgtcagcact
cacacacgcc
gtcaccccgg

aaggtatatt

aagatatcgg
ccgecgatcge
actaaatctg
tccagggatg
gtaacacagt
acttctatat
aaaatagggce
gcctggecgaa
cgggaaccgce
gtactcggtt
gaaaaaaaac
acaatcccte
taaccctgtt
tcagccattg
caacagccta
ccaaagttca
tttecagtctce
cgcccgeect
tcgctectcee
cagcaaaaca
attagaataa
atgttcatca
atccacccaa
cccacgacca
tccgeaattt
cttecgcecege
ccecegecteg

attgatgca

gctcctgaga
gaatctccat
ttaactccge
gcgccaaact
gtaaaatgtt
tcagttcgtyg
ggctcagata
cggtgggata
ggtaaaattc
ggatctcctg
gtcccagata
tgggagcaat
gctgggygcaa
cccegtetta
tagctatata
cccacaccca
acaacgtcac
cgcgecacce
ccgctecatta
atccctetgg
ccctgttget
gccattgcecec
cagcctatag
aagttcaccc
cagtctcaca
ccgecectege

ctecteceecg
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cacctgecagce
ccgcaaagtc
gctaggaact
cactagaacc
cagccaaaaa
caagtactga
catgttgacc
ta£gacacgc
atccgaatga
agcacagagc
cccagcggga
cacaaaatcc
aaaggcccgt
ccgcgtaaac
tacactccac
caaaacccgc
ttccgegege
cgcgtcacce
tcatattgge
gagcaatcac
ggggcaaaaa
cgtcttaccg
ctatatatac
acacccacaa
acgtcactte
gccaccecege

ctcattatca
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agatttaaca
atttgcaaat
aaatcaggtg
gctcccgagt
tcactaagcet
agcaactgtg
taaaataaaa
tccagcagea
ttaaaaagaa
aatacccccc
atatccaacg
tccggtgaaa
cgtcccageca
agccacgaaa
ccaatgacgc
gaaaatccag
cttttcactt
cacgtcaccg
acgtttccag
aaaatcctcce
ggccecgtegt
cgtaaacage
actccaccca
aacccgcgaa
cgcgegectt
gtcaccccac

tattggcacg
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32855
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32975

33035

33095

33155

33215

33275
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33395

33455

33515

33575
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33695

33755

33815

33875
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33995

34055

34115
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34264



WO 03/046124

<210>
<211>
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Ser

465

Arg

Val

Asn

Gln

290

Glu

Arg

Trp

Trp

Tyr

370

Ser

Val

Ile

Asn

Glu

450

Ser

Thrx

Leu

<210>
<211>
<212>
<213>

<400>

Ile

275

Ala

Pro

Ser

Phe

Thr

355

Trp

Thr

His

Arg

Gln

435

Asn

Ile

Cys

Ser

26
931
PRT

Pro

Glu

His

Tyr

Leu

340

Ile

Ser

Gln

Ala

Gln

420

Ile

Val

Ser

Pro

Ser
500

Gly

Ala

Glu

Asn

325

Ala

Leu

Leu

Val

Lys

405

Ser

Leu

Pro

Gly

Tyxr

485

Arg

Leu

Gln

Leu

310

Ile

Tyr

Thr

Pro

Ser

390

Ser

Thr

Val

Ala

Val

470

Val

Thr

Leu Asp
280

Gly Arg
295

Val Ile

Ile Ser

Asn Tyr

Thr Thr
360

Asp Met
375

Asn Phe

Phe Tyr

Ala Leu

Arg Pro

440
Leu Thr
455
Gln Arg

Tyr Lys

Phe

simian adenovirus SV-1

26

Val

Glu

Lys

Gly

Gly

345

Asp

Met

Pro

Asn

Thr

425

Pro

Asp

Val

Ala

Pro

Ile

Pro

Thr

330

Asp

Val

Gln

Val

Glu

410

His

Ala

His

Thr

Leu
490

Ala

Arg

Leu

315

Met

Pro

Thr

Asp

Val

395

Gln

Val

Pro

Gly

Ile

475

Gly

Tyr

Gly

300

Glu

Asn

Glu

Cys

Pro

380

Gly

Ala

Phe

Thr

Thr

460

Thr

Val

Glu

285

Asp

Gln

Thr

Lys

Gly

365

Val

Thr

Val

Asn

Ile

445

Leu

Asp

Val

Glu

Thr

Asp

Leu

Gly

350

Ser

Thr

Glu

Tyr

Arg

430

Thr

Pro

Ala

Ala

Ser

Phe

Ser

Tyr

335

Val

Gln

Phe

Leu

Ser

415

Phe

Thr

Leu

Arg

Pro
495
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Val

Ala

Lys

320

Arg

Arg

Gln

Arg

Leu

400

Gln

Pro

Val

Arg

Arg

480

Lys

Met Ala Thr Pro Ser Met Met Pro Gln Trp Ser Tyr Met His Ile Ala

1

5

10

143
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Gly

Arg

Thr

Thr

65

Lys

Ala

Phe

Ala

Arg

145

Lys

Pro

Leu

Val

Arg

225

Asp

Asn

Pro

Ser

Tyr
305

Gln

Ala

Val

50

Leu

Val

Ser

Lys

Pro

130

Ala

Glu

Gln

Gln

Leu

210

Pro

Val

Thr

Asp

Ser

290

Ile

Asp

Thr

35

Ala

Arg

Arg

Thr

Pro

115

Asn

Gln

Gly

Tyr

Trp

195

Lys

Thr

Gln

Pro

Thr

275

Glu

Ala

Ala

20

Asp

Pro

Phe

Tyr

Tyxr

100

Tyxr

Pro

Ala

Ile

Ala

180

Asn

Lys

Asn

Asn

Lys

260

His

Ala

Phe

Ser

Thr

Thr

Val

Thr

85

Phe

Ser

Ala

Pro

Gln

165

Asp

Ser

Thr

Glu

Pro

245

Ala

Leu

Leu

Arg

Glu

Tyr

His

Pro

70

Leu

Asp

Gly

Glu

Phe

150

Val

Lys

Asp

Thr

Lys

230

Glu

Val

Val

Leu

Asp
310

Tyr

Phe

Asp

Val

Ala

Ile

Thr

Trp

135

Val

Gly

Thr

Val

Pro

215

Gly

Leu

Leu

Phe

Thr

295

Asn

Leu

Ser

40

Val

Asp

Val

Arg

Ala

120

Thr

Ser

Val

Tyr

Gly

200

Met

Gly

Gln

Tyr

Lys

280

Gln

Phe

Ser

25

Leu

Thr

Arg

Gly

Gly

105

Tyr

Asn

Ser

Thr

Gln

185

Thr

Phe

Gln

Phe

Ala

265

Pro

Gln

Ile

Pro

Gly

Thr

Glu

Asp

90

Val

Asn

Ser

Tyr

Leu

170

Pro

Asp

Pro

Ala

Phe

250

Glu

Thr

Ala

Gly

Gly

Asn

Asp

Asp

75

Asn

Leu

Ser

Asp

Gly

1585

Thr

Glu

Asp

Cys

Thr

235

Ala

Asp

Val

Ala

Leu
315

144

Leu

Lys

Arg

60

Thr

Arg

Asp

Leu

Ser

140

Ala

Asp

Pro

Lys

Tyr

220

Pro

Ser

Val

Thr

Pro

300

Met

Val

Phe

45

Ser

Ala

Val

Arg

Ala

125

Lys

Thr

Ser

Gln

Ile

205

Gly

Ser

Thr

Ser

Glu

285

Asn

Tyr

Gln

30

Arg

Gln

Tyr

Leu

Gly

110

Pro

Val

Ala

Gly

Ile

190

Ala

Ser

Ala

Asn

Ile

270

Gly

Arg

Tyr

Phe

Asn

Arg

Ser

Asp

Pro

Lys

Lys

Ile

Ser

175

Gly

Gly

Tyxr

Ser

Val

255

Glu

Ile

Pro

Asn
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Ala

Pro

Leu

Tyr

80

Met

Ser

Gly

Val

Thr

160

Thr

Glu

Arg

Ala

Gln

240

Ala

Ala

Thr

Asn

Ser
320
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Val

Leu

Ala

Val

385

Val

Trp

Ser

Arg

Lys

465

Gln

vVal

Pro

Leu

Phe

545

Glu

Gly

Asn

Leu
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Gly

Val

Asp

Val

370

Glu

Thr

Glu

Gly

Ser

450

Ile

Tyx

Asn

Phe

Gly

530

Phe

Trp

Asn

Leu

Glu
610

Asn

Asp

Ala

355

Asp

Asp

Asp

Ala

Asn

435

Phe

Thr

Met

Val

Asn

515

Asn

Ala

Asn

Asp

Tyr

595

Ala

Met

Leu

340

Leu

Ser

Glu

Thr

Asn

420

Met

Leu

Pro

Asn

Gly

500

His

Gly

Ile

Phe

Leu

580

Ala

Met

Gly

325

Gln

Gly

Tyr

Leu

Tyr

405

Asn

Phe

Tyr

Asp

Gly

485

Ala

His

Arg

Lys

Arg

565

Arg

Asn

Leu

Val

Asp

Asp

Asp

Pro

390

Ser

Gly

Ala

Ser

Asn

470

Arg

Arg

Arg

Tyr

Asn

550

Lys

Val

Phe

Arg

Leu

Arg

Arg

Pro

375

Asn

Pro

Val

Met

Asn

455

Ile

Val

Trp

Asn

Val

535

Leu

Asp

Asp

Phe

Asn
615

Ala

Asn

Ser

360

Asp

Tyr

Ile

Phe

Glu

440

Ile

Thr

Thr

Ser

Ala

520

Pro

Leu

Val

Gly

Pro

600

Asp

Gly Gln Ala
330

Thr Glu Leu
345

Arg Tyr Phe
Val Arg Ile
Cys Phe Pro

395

Lys Val Asn
410

Thr Glu Arg
425

Ile Asn Leu
Gly Leu Tyr
Leu Pro Glu

475

Pro Pro Gly
490

Pro Asp Val
505

Gly Leu Arg

Phe His Ile

Leu Leu Pro
555

Asn Met Ile
570

Ala Ser Ile
585
Met Ala His

Thr Asn Asp

145

Ser

Ser

Ser

Ile

380

Leu

Gly

Gly

Gln

Leu

460

Asn

Leu

Met

Tyr

Gln

540

Gly

Leu

Arg

Asn

Gln
620

Gln

Tyx

Met

365

Glu

Gly

Gly

Val

Ala

445

Pro

Lys

val

Asp

Arg

525

Val

Ser

Gln

Phe

Thr

605

Ser

Leu

Gln

350

Trp

Asn

Gly

Gly

Glu

430

Asn

Asp

Asn

Asp

Ser

510

Ser

Pro

Tyr

Ser

Asp

590

Ala

Phe

Asn

335

Leu

Asn

His

Met

Asn

415

Ile

Leu

Ser

Thr

Thr

495

Ile

Met

Gln

Thr

Ser

575

Ser

Ser

Asn
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Ala
Met
Gln
Gly
Ala
400
Gly
Gly
Trp ’
Leu
Tyxr
480
Tyr
Asn
Leu
Lys
Tyxr
560
Leu
Ile

Thr

Asp
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625

Ser

Trp

Gly

Gly

Asp

705

Glu

Gln

Tyr

Arg

Val

785

Gln

Glu

Thr

Met

Thr

865

Asp

Val
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Leu

Val

Ser

Phe

Thr

690

Ser

Phe

Ser

Asn

Met

770

Asp

His

Gly

Ala

Trp

850

Asp

Met

Leu

Cys

Pro

Phe

Asp

675

Phe

Ser

Glu

Asn

Ile

755

Tyr

Ser

Asn

Gln

Val

835

Arg

Leu

Thr

Phe

Ala

Ile

Thr

660

Pro

Tyxr

Val

Ile

Met

740

Gly

Ser

Thr

Asn

Ala

820

Pro

Ile

Gly

Phe

Glu
900

Ala

Ser

645

Arg

Tyr

Leu

Ser

Lys

725

Thr

Tyx

Phe
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Ser

805

Tyr

Ser

Pro

Gln

Glu

885

Val

Asn

630

Ile

Leu

Phe

Asn

Trp

710

Arg

Lys

Gln

Phe

Tyr

790

Gly

Pro

Leu

Phe

Asn

870

Val

Phe

Met

Pro

Lys

Val
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695

Pro

Ser
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Gly

Arg

775

Thr

Phe
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Thr

Ser

855

Met

Asp

Asp

Leu
Ser
Thr
Tyr
680
Thr
Gly
Val
Trp
Phe
760
Asn
Asn
val
Aén
Gln
840
Ser
Leu

Pro

Val

Tyr

Arg

Lys

665

Ser
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Asn
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745

Tyr

Phe

Tyr

Gly

Tyx

825

Lys

Asn

Tyr

Met

Val
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Pro
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650
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Gly
Lys
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730
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Val
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Gln
Tyr
810
Pro
Lys
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Ala
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890

Arg
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635

Trp

Thr

Ser

Lys

Arg

715

Glu

Ile

Pro

Pro

Asp

795

Met

Tyr
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Met

Asn

875

Glu

Ile
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Pro
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Pro
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Val

700
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Gly
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Glu

Met

780

Val

Gly

Pro

Leu

Ser

860

Ser

Pro
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Pro

685
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Leu
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Met
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765
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Met
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670
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Asn

Leu
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Tyr

Arg

Leu
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830
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910
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Val
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Gly Val Ile Glu Ala Val Tyr Leu Arg Thr Pro Phe Ser Ala Gly Asn
915 920 925

Ala Thr Thr
930

<210> 27

<211> 363

<212> PRT

<213> simian adenovirus SV-1
<400> 27

Met Lys Arg Thr Arg Val Asp Glu Asp Phe Asn Pro Val Tyr Pro Tyr
Asp Thr Thr Thr Thr Pro Ala Val Pro Phe Ile Ser Pro Pro Phe Val
20 25 30

Asn Ser Asp Gly Leu Gln Glu Asn Pro Pro Gly Val Leu Ser Leu Arg
35 40 45

Ile Ala Lys Pro Leu Tyr Phe Asp Met Glu Arg Lys Leu Ala Leu Ser
50 55 60

Leu Gly Arg Gly Leu Thr Ile Thr Ala Ala Gly Gln Leu Glu Ser Thr
65 70 75 80

Gln Ser Val Gln Thr Asn Pro Pro Leu Ile Ile Thr Asn Asn Asn Thr
85 90 95

Leu Thr Leu Arg His Ser Pro Pro Leu Asn Leu Thr Asp Asn Ser Leu
100 105 110

Val Leu Gly Tyr Ser Ser Pro Leu Arg Val Thr Asp Asn Lys Leu Thr
115 120 125

Phe Asn Phe Thr Ser Pro Leu Arg Tyr Glu Asn Glu Asn Leu Thr Phe
130 135 140

Asn Tyr Thr Glu Pro Leu Lys Leu Ile Asn Asn Ser Leu Ala Ile Asp
145 150 155 160

Ile Asn Ser Ser Lys Gly Leu Ser Ser Val Gly Gly Ser Leu Ala Val
165 170 175

Asn Leu Ser Ser Asp Leu Lys Phe Asp Ser Asn Gly Ser Ile Ala Phe
180 185 190

Gly Ile Gln Thr Leu Trp Thr Ala Pro Thr Ser Thr Gly Asn Cys Thr
195 200 205

Val Tyr Ser Glu Gly Asp Ser Leu Leu Ser Leu Cys Leu Thr Lys Cys
210 215 220

147



WO 03/046124 PCT/US02/33645

Gly Ala His Val Leu Gly Ser Val Ser Leu Thr Gly Leu Thr Gly Thr
225 230 235 240

Ile Thr Gln Met Thr Asp Ile Ser Val Thr Ile Gln Phe Thr Phe Asp
245 250 255

Asn Asn Gly Lys Leu Leu Ser Ser Pro Leu Ile Asn Asn Ala Phe Ser
260 265 270

Ile Arg Gln Asn Asp Ser Thr Ala Ser Asn Pro Thr Tyr Asn Ala Leu
275 280 285

Ala Phe Met Pro Asn Ser Thr Ile Tyr Ala Arg Gly Gly Gly Gly Glu
290 295 300

Pro Arg Asn Asn Tyr Tyr Val Gln Thr Tyr Leu Arg Gly Asn Val Gln
305 310 315 320

Lys Pro Ile Ile Leu Thr Val Thr Tyr Asn Ser Val Ala Thr Gly Tyr
325 330 335

Ser Leu Ser Phe Lys Trp Thr Ala Leu Ala Arg Glu Lys Phe Ala Thr
340 345 350

Pro Thr Thr Ser Phe Cys Tyr Ile Thr Glu Gln

355 360
<210> 28
<211> 560
<212> PRT

<213> simian adenovirus SV-1
<400> 28

Met Lys Arg Ala Arg Val Asp Glu Asp Phe Asn Pro Val Tyr Pro Tyr
1 5 10 15

Asp Pro Pro His Ala Pro Val Met Pro Phe Ile Thr Pro Pro Phe Thr
20 25 30

Ser Ser Asp Gly Leu Gln Glu Lys Pro Leu Gly Val Leu Ser Leu Asn
35 40 45

Tyr Arg Asp Pro Ile Thr Thr Gln Asn Glu Ser Leu Thr Ile Lys Leu
50 55 60

Gly Asn Gly Leu Thr Leu Asp Asn Gln Gly Gln Leu Thr Ser Thr Ala
65 70 75 80

Gly Glu Val Glu Pro Pro Leu Thr Asn Ala Asn Asn Lys Leu Ala Leu
85 90 95

Val Tyr Ser Asp Pro Leu Ala Val Lys Arg Asn Ser Leu Thr Leu Ser
100 105 110
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Val

Trp
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385
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WO 03/046124

Thr

Glu

130

Ala

Pro

Leu

Ala

Gln

210

Val

Gln

Asn

Arg

Tyr

290

Asn

Asp

Ser

Glu

Gly

370

Leu

Leu

Ala

115

Pro

Pro

Leu

Tyr

Ile

195

Thr

Ser

Asp

Ser

Asp

275

Asp

Thr

Gln

Lys

Asn

355

Asp

Trp

Asp

Pro

Ile

Leu

Gly

Leu

180

Thr

Ala

Asn

Asn

Asp

260

Glu

Gly

Val

Leu

Lys

340

Asp

Gly

Thr

Ala

Leu

Phe

Val

Ile

165

Gln

Asn

Asp

Gly

Asn

245

Pro

Ala

Leu

Ser

Arg

325

Leu

Tyr

Asn

Thr

Lys
405

Val

Ile

Thr

150

Ala

Asn

Thr

Thr

Thr

230

Leu

Val

Leu

Ile

Val

310

Leu

Asp

Leu

Ile

Ala

390

Met

Ile

Asn

135

Asn

Asp

Asn

Gly

Gly

215

Leu

Phe

Leu

Thr

Leu

295

Ala

Asn

Val

Ile

Ala

375

Asp

Trp

Ala

120

Asp

Ala

Gln

Phe

Lys

200

Leu

Gly

Leu

Gly

Val

280

Asn

Leu

Val

Asn

Val

360

Val

Pro

Leu

Asp

Lys

Gly

Thr

Leu

185

Leu

Thr

Leu

Asp

Leu

265

Asn

Leu

Ser

Gly

Pro

345

Lys

Ser

Ser

Ser

Asn

Asp

Thr

Leu

170

Thr

Ala

Leu

Ala

Phe

250

Asn

Thr

Gly

Ala

Ala

330

Asn

Leu

Pro

Pro

Leu
410

Ser

Lys

Leu

155

Lys

Leu

Leu

Gln

Ile

235

Arg

Phe

Gly

Lys

Ala

315

Gly

Gln

Gly

Gln

Asn

395

Val

149

Leu

Leu

140

Arg

Leu

Ala

Gln

Thr

220

Lys

Ala

Tyr

Arg

Asp

300

Leu

Leu

Asn

Asn

Val

380

Cys

Lys

Ala

125

Ala

Leu

Leu

Ile

Leu

205

Asn

Arg

Pro

Thr

Gly

285

Leu

Pro

Arg

Lys

Gly

365

Thr

Ser

Gln

Leu

Leu

Gln

Phe

Glu

190

Ser

Val

Pro

Leu

Pro

270

Leu

Arg

Leu

Tyr

Gly

350

Leu

Ser

Ile

Gly

Gln

Gln

Ser

Thr

175

Arg

Pro

Pro

Leu

Arg

255

Leu

Thr

Phe

Gln

Asn

335

Leu

Gly

Pro

Tyr

Gly
415
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Val

Thr
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160

Asn

Pro

Pro

Leu

Ile

240

Leu

Ala

Val

Asp

Tyr

320

Pro

Thr

Phe
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Val
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Val His Gly Ser Val Ala Leu Lys Ala Leu Lys Gly Thr Leu Leu Ser

420 425 430
Pro Thr Glu Ser Ala Ile Val Ile Ile Leu His Phe Asp Asn Tyr Gly
435 440 445

Val Arg Tle Leu Asn Tyr Pro Thr Leu Gly Thr Gln Gly Thr Leu Gly
450 455 460

Asn Asn Ala Thr Trp Gly Tyr Arg Gln Gly Glu Ser Ala Asp Thr Asn

465 470 475 480

Val Leu Asn Ala Leu Ala Phe Met Pro Ser Ser Lys Arg Tyr Pro Arg

485 490 495
Gly Arg Gly Ser Glu Val Gln Asn Gln Thr Val Gly Tyr Thr Cys Ile
500 505 510
Gln Gly Asp Phe Ser Met Pro Val Pro Tyr Gln Ile Gln Tyr Asn Tyr
515 520 525

Gly Pro Thr Gly Tyr Ser Phe Lys Phe Ile Trp Arg Thr Val Ser Arg
530 535 540

Gln Pro Phe Asp Ile Pro Cys Cys Phe Phe Ser Tyr Ile Thr Glu Glu

545 550 555 560

<210> 29

<211> 31044

<212> DNA

<213> simian adenovirus SV-25

<220>

<221> CDS

<222> (12284)..(13801)

<223> Penton

<220>

<221> CDS

<222> (16681)..(19446)

<223> Hexon

<220>

<221> CDS

<222> (25380)..(26423)

<223> Fiber #2

<220>

<221> CDS

<222> (26457)..(28136)

<223> Fiber #1

<400> 29

catcatcaat aatatacctt attctggaaa cgtgccaata tgataatgag cggggaggag 60
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cgaggcggagyg
gcgggtgtgt
aagatgggta
aatgaggaag
cagtgaactt
aaaggtccca
atcaagaggc
aggctggtcc
ctgctgaatt
cacgacctgt
gcaggagacg
tctaggccat
tggtcgcacg
cgacagccac
catgctgcgg
ggaggaggag
ggaggactag
aagactgagt
cagcgtecegg
aacctgctat
gattttgaaa
actatccgcee
gtgcaggtge
ggggtgatag
aacggctctg
tttaataaca
ggctgctgga

tttgagcggt

ccggggtgac
gtgtgggagg
atttgggegt
ttgaggttaa
tgggecgctga
tttattgtac
cactcttgag
ccgagatgta
cagacgcgct
ttgtgttttyg
cagtttgcta
cactctecttt
gttgcttceg
ctgtegtggg
aggagggttt
gacgagccgg
gtgctgagga
ctgaaccteg
agacaatttt
acaagtatgg
ccgecttgga
gcactgttaa
aaaccgtcga
gcttaaatgg
tgtttgcaaa
catgtgtgga
aggcggtggt

gtgtgttgge

gtgcggtgac
cgcttagttt
atacttgtaa
tatgtacttt
cggggaggtt
tcttcagegt
tgctggegag
cggtgttttt
ggaaatttcc
gctcaacgcect
ggctgttgge
tccaagagaa
ctgectttat
agtacatgct
gcatttactt
gggagaccga
tgatcccgaa
aaactttttg
ctggtctgaa
gtttgaacag
cacttttgct
cataaagaag
ccgggtggec
tgtaacattt
taacacacag
gtcgtgggge
gggaagactt

tttaactgtg

gcggggtgge
ttacgtatge
gttttgtgta
ttatgactgg
tcgctacgtyg
tttegetggg
aagagtttte
agcgacgaga
aattcgcctg
tagcaacgtg
cgatactcct
aattatcaaa
tacctatatt
ggattacatg
gcgggcgceayg
gaacctgagg
gaggggacta
aatgagttga
ttggaggagg
ttaaaaactc
aaagtggctc
agtgtttatg
tttagttgceg
cacaatgtaa
ctgacgctce
agggtgtctt

aaaagtgtaa

gagggctgtyg
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gcgagggcgy
ggaaggaggt
atttggcgcg
gcggaattte
acagtaccac
tatttaaacg
tccteegtge
cggtgcgtaa
tgctttcgee
ttatataggg
ggagtttttyg
aacttaactt
ttggatcaat
tcgatggcege
ccteegegge
gccgggetyg
gtggggctag
ctgtgagttt
aattcaggag
actggttgga
tgcggccecgga
ttataggcca
gtatgcaaaa
ggtttactgg
acggcgttta
tgaggggctyg
catctgtaaa

gacgcattag

PCT/US02/33645
ggcgaagggce 120
tttataccgg 180
aaaactgggt 240
tgctgatcag 300
gagaaggctce 360
ctgtcagatc 420
tgccacgatg 480
ctcagatgac 540
gccgtcactt 600
tcaagaagga 660
tggctctgga 720
ttacgtctce 780
ggagcaacag 840
tgtggagggce 900
tggaccgagt 960
accctccaac 1020
gaagaagcaa 1080
gatgaatcgt 1140
gggggaactg 1200
gcegtgggag 1260
taaggtttac 1320
tggagctctg 1380
tctgggeccce 1440
tgaaagtttt 1500
cttttttaac 1560
ctgttttcac 1620
aaaatgegtg 1680
gaataatgcg 1740
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gcgtctgaga
atatgcggcea
accttgcgcea
aatatgctta
cagtgtaact
ttcaatgggg
aagtctcgtt
ctaaacgtta
tatgaatcca
tgaggggtgg
tggagtgttc
tgtagtgggce
ctatgccacc
ttctactgct
tgtggegtct
gatcatgtca
cacttcagaa
gttttttttg
gttttccaaa
tttggggtga
ccagtcgtag
ggccaagggce

gcggggggag

gtctctgegyg
gaacttgtca
ccctaggttt
ggcaaacacyg

ggccatctta

gcetggggcyg

atggatgttt
geggtctgta
ccgtgcacat
tgcgttgtge
ttagccatac
tgtttgacat
gtcgccecatg
ccgaggagcet
gcgacgagga
gtgtgatgat
agcccttatc
tccacegtgg
gtgggatcat
cgcggcatgyg
cggtctcectgg
cgtegettgg
tcctaaaata
gcteggtagg
acacggtaca
agataggacc
cagggtttct
aggcccttag
atgatatgca
gggttcatgt
tgcagtttgg
tccatgcecact
ttttgggggt

acaaagcggg

tagttaccct

tcttttgcta
cccttecacag
agcgtceccac
cgtccacttg
caagatttta
gtcaatggaa
tgaatgcgga
gaggacggat
gtgaggtgag
tcaaaatgag
tgacatctcg
acggacgacc
cgttggacac
cggctgattt
ttcaagaaga
acgaactggce
aagacaaaca
ctcgggtceca
gatgggcttyg
attgaagagce
gggcgtggaa
tgtaggtgtt
tcttggcettyg
tatgaaggac
aggggaaggc
catccataat
tggaaacatc
gtaggagggt

cacagatctg

aaaggcacgg
ctgttaactt
cagcgccgceg
ggccctagge
ctagaacctg
ctgtttaaag
gctaatcatc
caccacatgt
gggcggagcec
cgggacgacg
tcttecttee
ggtecgccect
tgccgecggca
tggactgtat
tgccetgaat
tgcgcagata
aatatgttga
cctgtctegg
gatgttcaag
gtcatgctce
ctggaagatg
tacaaagcgg
gatcttgagg
caccagcacg
gtggaagaat
gatggcaatg
atagttttge
gcccgactgg

catctcccag
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ctagtattaa
gcgeggatgyg
cctggccaac
gaggcgtgtt
ataccttctc
tgataagata
tgaggttgta
tgtcctgect
acaaagggta
gacggcaacg
tgggcaggag
gcaaattccg
gctgcegett
aaccaactgg
gtgatcctga
tcccaagceta
aaagtaaaat
tcgttaagaa
tacatgggca
ggggtggtgt
tcctttagga
ttaagctggg
ttagctatgt
gtgtagccgg
ttagagaccc
ggacccctgg
tctagagtga
gggatgatag

gccttaattt

PCT/US02/33645
gcataacatg 1800
aaactgtcag 1860
attcgagcac 1920
tgtgccttac 1980
tcgagtgtgt 2040
tgatgaatce 2100
tcctgtaace 2160
gcgecaccgac 2220
taaaggggceg 2280
cgtttgaggg 2340
tgcgtcagaa 2400
ccaccctcac 2460
ctgctgeccge 2520
ccactgcagc 2580
ctcgcctgga 2640
accccgatac 2700
ggctttattt 2760
ctttgtgtat 2820
tgaggccate 2880
tgtaaattac 2840
gtaggctgat 3000
agggatgcat 3060
taccacccag 3120
tgcatttggg 3180
ccttgtggece 3240
cggececgettt 3300
gctcatcata 3360
ttccatctgg 3420
ccgagggggg 3480
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tatcatgtcc
ggtggaaagc
cccgatgacg
gggggctacc
gagcctctce
taggcegteg
gagctcggtyg
ggtcgacttt
ttccagggtc
ggctgggege
tctecectgtyg
gcgtgtcect
cattggaggg
ccgcactgag
tcaaaaacca
ttgtggccceg
cgatcttecca
aaggctctgg
atgagggggt
aaggtgattg
ggggegtgece
tcgggtgagt
acaaacgagg
tccatctgat
agggcgttgg
ctecteccttgg

aacacggcgg

atgaggtcca

acctgggggyg

aagttacgca
ggttgcagct
tcattcatca
ccacccaggg
gccatgggca
acgtgctcta
cgctgtaggg
tcagcgtccg
ttgcgagggt
agtcggccag
tggcgcegeag
cgtagagttt
cgcagacggt
agttgcctee
cttccgtgac
aaggtgttce
tccaggctaa
ccacctttte
gcttgtaagt
caccctctee
aggccctcte
tggatttgat
cagaaaacac
aaagcaactt
cggcgatgtt
tgcgctcegte

cgetggtage

caataaagaa
gcagttgaga
ggtagttgag
tgcttctaac
ataagagttc
tcttttecgag
tggaatctcg
caccagccgg
ggtgagggtyg
gcgecttcagg
atagcaacga
ctttcecttyg
gggggccagg
ctcgcactce
attttttttg
aaaaaggctg
gaggtcttce
cacgaaggag
cagggtgtge
gtaggtcacyg
gtcactttct
aaaagccggce
attcacgtge
gatctttttyg
ggcgatggag
gagttgcacg
gggcaggatg

cacctcecceg

cacggtttct
tttgccacag
agaggaacag
atgtttattt
ttccaggctg
cgactgacga
atccagcaga
tgggcgtcca
gtctcggtga
ctcatecctge
agcatgaggt
gaaacgtgct
aagaccgact
actagccacg
atgcgtttct
tcggtgtcte
gcgtacagga
gcaatctgcg
agacacaggt
tgatctgcac
tecgecatege
atgatctcgg
cccgeggega
ttgtcaagtt
cgecagggtct
tactcceggyg
cgcacgcgcce

cggaggggcet
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ggcgggggat
ccggtgggge
ctgccgtcgg
tcactcacta
ttgaagtgtt
agcaagtaca
cttettggtt
gggccgegag
cggtgaaggg
tggtgctgaa
cgtagctgag
gacatttggt
cgggcgagta
tgagctcggg
taccttgegt
cgtagacaga
actgggacca
aggggtatct
cgtcctccte
cccccaaadg
tgtggaccag
cgctcaagtt
tgcttttgat
tggtggcgaa
gatttttctc
ccgcgcaccg
agccgegatt

cgttggtcca

PCT/US02/33645
tgatgagctg 3540
cgtagatgac 3600
ggcgcaggag 3660
agttttgcaa 3720
tcagcggttt 3780
gtcggtceca 3840
gcgggggttg 3900
ggttctgtcce 3960
atgagcceceg 4020
gcggacgtcg 4080
ggactecggee 4140
gcagtgcaga 4200
ggcgtcgget 4260
tttagcggga 4320
ttccatgagt 4380
cttgaggggg 4440
ctccgagacy 4500
gtcgttttca 4560
cgegtcecacg 4620
ggtataaaag 4680
agccagctgt 4740
gtcagtttct 4800
ggtggagggg 4860
agacccgtag 4920
ccgatecggee 4980
ccactcgggg 5040
gtgcagggtg 5100
acacaatcgc 5160
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ccccetttte
gcgtcgatgg
gtgtcttgca
ggcggtecccce
acgtacaggg
ctggctcgcea
gtcttgtggg
gagatggtgg
atgaactggg
agagcgcagt
cacagttecgce
cctttttegt
caacagcctt
gtgagggcga
tcgcaggege
agggcgaagyg
atcctgaagg
tegtegaage
ttgagggccg
agctcagcce
tccaaggcca
attttctecceg
agctctaggg
accagcataa
tcgtaggtga
tcectgecacce
acagagcatt

tgtatctecct

agacgggggyd

tggagcagaa
tgaagatacc
acgcgtctte
agggcatggy
gttccctcaa
cgtagtcgta
gtttttegge
ggcgttggaa
cgtaggattc
agtccaacgt
ggttgaggag
ccgecteggta
tttctaccgg
aggtgtcceg
cctgttccca
tgacatcgtt
gcccgggcac
cgttgatgtt
gcgectttttt
gggcccagte
ggagagtttg
gtgtcactac
ccagctcgcea
agggtaccaa
caaagagccg
agctggagga
cgtgctgatg
gaacgagatg

ctggtgggge

cggaggcagd
gggtagcagg
ccacttcttc
gtgggtcagg
caccccgatg
catctcgege
ccggtagagg
gacgttaaag
ccggagtttg
ctcgecggacce
gtattccteg
agaacctaac
cagggcgtac
caccatcact
cagcgtgaag
aaagagtatt
gtcecgagegy
gtgacccacg
caactcctceg
ggagagttga
caagcggteg
gtaaaaggtg
ggcttggcega
ctgtttceccg
ctgggtgcge
atgggtgtta
tttgtaaaag
cgettttege

gacatcccct

ggatctagca
atcttattaa
accgccaggg
gcegaggegt
taagtggggt
gagggagcca
atctgtctga
ttggccecegg
tccaccaggyg
aggttgtagg
cggtctttcece
atgtaaaatt
gcttgagegy
ttcaggtact
tcggtgeget
ttcceggege
ttgttgatga
atgtaaagtt
taggtgagac
ggattagccg
cggaactecge
ttggggeggt
écgagggtct
aacgagccca
gcgtgggage
atgtggtgga
cgaccgcagt
ccgcgecacca

tcgeecttgge
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agttggcgygg
aataatcgat
ccctttegta
acatgccgca
aacagcgccce
tgaggccgte
agatggegtg
gtagtcccac
cggcggteac
ccgtctcettg
agtactctte
cgttcaccgce
cctttcetgag
gatgtttgaa
ttttctgect
ggggcatgaa
cctgecgecge
cgatgaagcg
agtccggcga
caaggaagga
ggaacttttt
tgttccacac
cctcgecaga
tccatgtgta
cgatcggaaa
agtagaagtc
agtcgcagcg
gaaaccggag

ggtgggagte

PCT/US02/33645
cggggggtcg 5220
ttcggtgtcc 5280
gggattcagg 5340
gatgtcatac 5400
ccecgeggatg 5460
tcccaagtgg 5520
ggagttggaa 5580
ggagtcttgg 5640
cagcacgtcg 5700
ttttttctcce 5760
ggcgggaaat 5820
tttgtatgga 5880
agaggtgtgg 5940
gtcegtgtcg 6000
gggattgggg 6060
gttgcgagag 6120
caggacgatc 6180
cggctgtcce 6240
ggagagaccc 6300
gctccataga 6360
ccccacggec 6420
gtccecatcgg 6480
gacgtgcatg 6540
ggtttctacg 6600
gaagctgatc 6660
ccgeeggege 6720
ctgcacgctce 6780
ggggaagttg 6840
tgcgtctgeg 6900



WO 03/046124

tcctecttet
atctccgceca
gagtcgaggg
ccggtaagag
gcgtccacgg
tttatctcac
gcggaggcag
tgctggcgtyg
ccaccggccc
aacggcggcce
ggccatgaac
ggcggccagg
gttccacacg
ggccacgttg
gtagttgage
ggtcatctcg
ggcgaagttg
gatgagatcg
ttettectec
gacggggcgyg
gccgecgecgg
gaagacgccg
cagggacacg
tctgagaacyg
gcaatcgcaa
ggtgatgctg
gaggaccacg

ctcgectcetga

ctgggtggac
cggaggggtyg
aagtcgegcect
cgtgagccag
cgtagaggag
tegtcgaggyg
aggcacgttt
ggcgacgacy
ccgggtectyg
tgcctgagga
tgttccactt
tcgttggaga
cggctgtaca
agttccacgt
gtggtggcga
ttgatgtctc
aaaaattggg
gcgaccgtgt
ggctcctecet
cgacgtcgte
cgacgcatgg
ccgecgeagag
gcgctgacga
tcgaggtcega
ggtaagctga
ctgatgatgt
tetttgggcece

cagcgacgca

gacggtgggyg
caggcgctgce
gaggtcggceg
gtgcagatgg
tcecgtgteeg
cgagcgccgg
tcgtgaggat
cggcggttga
aacctaaaga
tctectgeac
cttectegeg
tgcggegeat
ccacgtttcce
ggcgggcgaa
tgtgctecgcea
cgatggcette
agttgcggge
cgcgcaccte
ctteccagggg
gtctgaccgg
tctecggtgac
cgcecececgtyg
tgcattttat
cgggatccga
gaacggtggyg
aattaaagta
cggcctgttyg

ggtctttgta

acgacgacgc
aggaggggac
ggaagcgttt
tacttgattt
cgcggggcca
ggggtagagyg
tcggecagegg
ggtcctggat
gagttccaca

gtcgececgag

‘gaggtcaccg

gagttgagag
gaaggagtcg
gacggcgtag
gacgaagaag
gagacgctcc
ggccaccgtg
ctgttcgaaa
ctcgggttecc
caggcggtcce
ggegegtecg
cagggagggt
caattgctgce
gaacttctet
tcgetggggy
ggcggtette
aatgcgcagg

gaagtcttgce

155

ccecgggtgcece
gcagctgccc
gcaagttcac
ccaggggggt
ccaccgtgee
cggctectgcg
tﬁgatgacga
gtgccgtcectce
gaatcaatgt
ttgtcctgat
tggcececgete
aaggcgttga
cgecgctcgea
tttctgagge
tacataatcc
atggcctegt
agttcttett
gcgccccgag
tceggcecaget
acgaagcgct
ttttegegag
aagtggttag
gtaggcactc
aggaaagcgt
gcgttegegg
aggcggcgga
cgctcggeca

atcagtctct

PCT/US02/33645
gcaagtccag 6960
gctgteccagg 7020
tttcagaaga 7080
gttggatgaa 7140
ccgaggaggt 7200
ccggggggcea 7260
gcccggagac 7320
tgcgtgaaga 7380
ctgcatcgtt 7440
aggcgatcte 7500
gctccacggt 7560
ggccgttete 7620
tgaccacctg 7680
gctggaagag 7740
agcgecgcag 7800
agaagtcgac 7860
gcaggaggcyg 7920
gcgcctctge 7980
ctgcgacggg 8040
cgatcatttc 8100
gtcgcagtte 8160
ggccgteggg 8220
cgtgcaggga 8280
ctatccaatc 8340
gcagttggga 8400
tggtggcgag 8460
tgccccaggce 8520
ccaccggaac 8580
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ctctgcttct
cgctaggtcg
ctggaagtcg
gttggécatg
gaggcgcgag
gtagcecgacc
ggcgecegggg
ccaggtgatg
gttgcgcagg
atcttgtacg
gggggtaaag
ccgcetececcga
ctececgeecca
ggcagatgceg
gcggtgacag
ggctgggage
aggcttttgt
tgcgegattg
tcctgagggce
acgtatcggce
tccaaaagag
ggctgatgcea
tgacggcccea
ccatgttgaa
agagcatcgt
attcgatgca
ccatagacaa
cgectgagcga

gccgcceggced

cccctgtcetg
gccacgaccce
tccaggtcca
acggaccagt
taggccctgg
aggaagtgag
gacaggtcgt
ccggccgagg
ggaccaaagc
ctctagatgg
tcgcaagggt
tgcgectgge
atacggaggg
accccagacg
ggaggaggaa
gccatcccca
gccgaageag
caggtttecgg
ggaggatttc
ggccaacctg
ctttaacaat
tetgtgggac
gctgttcctg
catcgcggag
ggtgcaggag
gagcctgggg
ggaggtgaag
cgacctecgge

ggagctgage

ccatgcgagt
tttcggccag
cgaagcggtyg
tgacgacttg
actcgaacac
gaggcggcte
ccagcatgag
tggttgcggce
gctccatggt
aaaaaagaca
gcggcggcegyg
ccegecatcca
gagtcttttg
cccactacca
gagctggcectt
gagagacacc
aacctgttta
gcgggcagag
gagcccgacyg
gtgagcgegt
cacgtgagga
ttegtggagg
atcgtgcage
cccgagggte
aggggcctga
aagttctacg
atagacagct
gtgtaccgta

gacagggagc

cgagccgaac
cacggcctgt
ataggcccce
catgccgggt
gtagtcgttg
tcggtacagg
gecggtggtag
cctggtgaat
gggcacgctce

gggcggtcat

ggaaccccgg
cgacgtececge
gtgtttttte
ccgecegtgge
tagacctgga
ctagggttca
gggaccgcag
agctcagggce
agcgttctgg
acgagcagac
ccctgatege
cctacgtgca
acagccgcga
gctggectcett
gtttagcgga
ctcgcaagat
tttacatgcg
acgacaagat

tgatgcacag
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cceccgecaggg
tgaatctgeg
gtgttgatgg
tgggtgatct
catgtgcgceca
ggccagccaa
tggtagatgt
tcgecggacge
tgcceegtga
cgactccecttt
ttcgagaccyg
gccgagaccce
gtagatgcat
ggcagtaaac
agagggagag
gctcgtgagg
cggtcaggag
gggcttcgat
ggtgagcccg
ggtgaacgag
gagggaggag
gaacccggct
caacgagacyg
ggatctgatt
caaggtggeg
ctacaagagc
catggcgcectg
ccacaaggcg

cctgcagagg

PCT/US02/33645
gctgcagcaa 8640
tgagggtggce 8700
tgtaggtgceca 8760
ccgtgtactt 8820
ccagatactg 8880
cggtggeggg 8940
agcgggagag 9000
ggttccagat 9060
ggcgggcgea 9120
ccgtagcettg 9180
gccggatecg 9240
agccgecgacg 9300
ccggtgetge 9360
ctgagcggag 9420
gggctggccce 9480
gacgccaggc 9540
gcggaggaga 9600
cgggagcggce 9660
gceccgegete 9720
gagcgcaact 9780
gtgaccatcg 9840
agcaaacccc 9900
ttcecgegacyg 9960
aacatcctge 10020
gccattaact 10080
ccttacgtge 10140
aaggtgctga 10200
gtgagcgcca 10260
gecgetggegg 10320
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gcgceegggga
ccagcgcgceg
aggaggcagg
gccggeggac
gggcgtgace
ccgcaaccce
agcggtggtg
cctggtagac
. ggaacgcgtyg
cgacgtgaag
tctggtggeca
ggattacgtg
ggtgtaccag
gaacctgact
cgatcgegece
cgcaccgttt
tctgtaccge
taacgtgage
tttgctaacce
gaggattctg
cgcttcecacg
ccggeegtte
gtacttcacc
ggagtttgac
tttcacgceg
cagcgtggaa
cggtcgggta

gcgaccggcect

cgaggagcgc
cgccttggag
cgagtacgag
gggaccaccg
gcctecgatg
gaggctttta
ccgtcgegea
agcaaggecca
gcgegctaca
gaggcgctgg
ctgaacgcct
agcttcatca
tectgggecgg
caggecttta
actatctcca
accaacagta
gaggccatcg
cgtgcectgg
aaccggaggc
cgatacgtgc
gctttagaca
attaaccgtc
aatgccatcce
ctgccecgaag
gctaatcgece
gcggectcaa
acgcgtccac

agaaagaaaa

gaggcttact
geggegggtt
gacgaagcct
cggatceccge
actgggcgge
ggcagcaacc
ccaacccgac
tccgecgtga
acagcactaa
cgcagaagga
tcectgagetce
gcgctctgag
attacttttt
aaaacttgca
gtctgctgac
gcactatcag
gccaggctca
gtcaggaaga
aaaaaatacc
agcagtccgt
tgacggcteg
tgatggacta
tgaatccgcea
ccgacgacgg
gattccagaa
ggggagagag
ggttgcecggg

attttcccaa

tcgacatggg
atcccgacga
gaccgggcag
acttttggca
ggccatggac
ccaggccaac
gcacgagaaa
cgaggcgggce
cgtgcagacc
gcggtttctg
acagccggcec
actgctggtg
ccagacgtcc
aggcatgtgg
ccccaacact
ccgtgactcg
gatcgacgag
taccggcage
ctcccagttce
gagcctgtac
gaacatggaa
cttcecatcge
ttggatgccec
ctttctgtgg
gaaggagggce
tcececttteca
ggagagcgac

taacggggtg
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agccgatctg
ggaggatcgyg
gtgttgtttt
tccatgcaga
cgcatcatgg
cgtttttegg
gtcctgacta
ttgatttaca
aatctggacc
agggacagta
aacgtgccece
tccgaggtge
cgacagggct
ggggtcaagg
cgectgcetge
tacctgggtc
catacgtatec
ctggaagcca
acgttaagcg
ttgatgcgeg
ccgtecetttt
gcggecgeca
ccgtecgget
gacgacgtgt
ggagacgagce
agtctgtctt
tacctgaacg

gaaagcttgg

PCT/US02/33645

cagtggcgtce
gacgatttgg
agatgcagcg
gtcaacctte
cgctgaccac
ccatcttgga
tcgtgaacgce
acgctetttt
gcctcaccac
atctgggcte
gcgggcagga
cccagagcga
tgcaaacggt
ccceggtggg
tgctcttgat
atctcatcac
aggagattac
cgttgaactt
ccgaggagga
agggcgccac
actccgeccea
tgaacgggga
tctacaccgg
ccgatagcat
tcececectete
ccgccagtag
accccttget

tggataaaat

10380

10440

10500

10560

10620

10680

10740

10800

10860

10820

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000



WO 03/046124

PCT/US02/33645

gaatcgttgg aagacgtacg cccaggagca gcgggagtgg gaggacagtc agcecgeggec 12060
gctggtaceg ccgecattgge gtcgeccagag agaagacceg gacgactccg cagacgatag 12120
tagcgtgttg gacctgggag ggagcggagce caaccccttt gectcacttge aacccaaggg 12180
gcgectecgagt cgcctgtatt aataaaaaag acgceggaaac ttaccagagce catggccaca 12240
gcgtgtgtge tttcttecte tcectttettece teggegegge aga atg aga aga geg 12295
Met Arg Arg Ala
1
gtg aga gtc acg ccg gcg geg tat gag ggc ccg ccc cct tect tac gaa 12343
Val Arg Val Thr Pro Ala Ala Tyr Glu Gly Pro Pro Pro Ser Tyr Glu
5 10 15 20
agc gtg atg gga tca gcg aac gtg cecg gec acg ctg gag gecg cct tac 12391
Ser Val Met Gly Ser Ala Asn Val Pro Ala Thr Leu Glu Ala Pro Tyr
25 30 35
gtt cet ccc aga tac ctg gga cct acg gag ggc aga aac agc atc cgt 12439
Val Pro Pro Arg Tyr Leu Gly Pro Thr Glu Gly Arg Asn Ser Ile Arg
40 45 50
tac tcec gag ctg geg cce ctg tac gat acc acc aag gtg tac ctg gtg 12487
Tyr Ser Glu Leu Ala Pro Leu Tyr Asp Thr Thr Lys Val Tyr Leu Val
55 60 65
gac aac aag tcg geg gac atc gcc tcec ctg aat tac caa aac gat cac 12535
Asp Asn Lys Ser Ala Asp Ile Ala Ser Leu Asn Tyr Gln Asn Asp His
70 75 80
agt aac ttt ctg act acc gtg gtg cag aac aat gac ttc acc ccg acg 12583
Ser Asn Phe Leu Thr Thr Val Val Gln Asn Asn Asp Phe Thr Pro Thr
85 90 95 100
gag gcg ggc acg cag acc att aac ttt gac gag cgt tecc cgc tgg ggc 12631
Glu Ala Gly Thr Gln Thr Ile Asn Phe Asp Glu Arg Ser Arg Trp Gly
105 110 115
ggt cag ctg aaa acc atc ctg cac acc aac atg ccc aac atc aac gag 12679
Gly Gln Leu Lys Thr Ile Leu His Thr Asn Met Pro Asn Ile Asn Glu
120 125 130
ttc atg tcc acc aac aag ttc agg gct aag ctg atg gta gaa aaa agt 12727
Phe Met Ser Thr Asn Lys Phe Arg Ala Lys Leu Met Val Glu Lys Ser
135 140 145
aat gcg gaa act cgg cag ccc cga tac gag tgg ttc gag ttt acc att 12775
Asn Ala Glu Thr Arg Gln Pro Arg Tyr Glu Trp Phe Glu Phe Thr Ile
150 155 160
cca gag ggc aac tat tcc gaa act atg act atc gat ctc atg aat aac 12823
Pro Glu Gly Asn Tyr Ser Glu Thr Met Thr Ile Asp Leu Met Asn Asn
165 170 175 180
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gcg atc gtg gac aat tac ctg caa gtg ggg aga cag aac ggg gtg ctg 12871
Ala Ile Val Asp Asn Tyr Leu Gln Val Gly Arg Gln Asn Gly Val Leu
185 190 195

gaa agc gat atc ggc gtg aaa ttc gat acc aga aac ttc cga ctg ggg 12919
Glu Ser Asp Ile Gly Val Lys Phe Asp Thr Arg Asn Phe Arg Leu Gly
200 205 210

tgg gat ccc gtg acc aag ctg gtg atg cca gge gtg tac acc aac gag 12967
Trp Asp Pro Val Thr Lys Leu Val Met Pro Gly Val Tyr Thr Asn Glu
215 220 225

gct ttt cac ceg gac atc gtg ctg ctg ccg ggg tge ggt gtg gac ttc 13015
Ala Phe His Pro Asp Ile Val Leu Leu Pro Gly Cys Gly Val Asp Phe
230 235 240

act cag agc cgt ttg agt aac ctg tta gga att aga aag cgc cge cecc 13063
Thr Gln Ser Arg Leu Ser Asn Leu Leu Gly Ile Arg Lys Arg Arg Pro
245 250 255 260

ttc caa gag ggc ttt caa atc atg tat gag gac ctg gag gga ggt aat 13111
Phe Gln Glu Gly Phe Gln Ile Met Tyr Glu Asp Leu Glu Gly Gly Asn
265 270 275

ata cce gcc tta ctg gac gtg tcg aag tac gaa gect agec ata caa cgc 13159
Ile Pro Ala Leu Leu Asp Val Ser Lys Tyr Glu Ala Ser Ile Gln Arg
280 285 290

gcc aaa gcg gag ggt aga gag att cgg gga gac acc ttt geg gta gct 13207
Ala Lys Ala Glu Gly Arg Glu Ile Arg Gly Asp Thr Phe Ala Val Ala
295 300 305

ccc cag gac ctg gaa ata gtg cct tta act aaa gac agc aaa gac aga 13255
Pro Gln Asp Leu Glu Ile Val Pro Leu Thr Lys Asp Ser Lys Asp Arg
310 315 320

agc tac aat att ata aac aac acg acg gac acc ctg tat cgg age tgg 13303
Ser Tyr Asn Ile Ile Asn Asn Thr Thr Asp Thr Leu Tyr Arg Ser Trp
325 330 335 340

ttt ctg get tac aac tac gga gac ccc gag aaa gga gtg aga tca tgg 13351
Phe Leu Ala Tyr Asn Tyr Gly Asp Pro Glu Lys Gly Val Arg Ser Trp
345 350 355

acc ata ctc acc acc acg gac gtg acc tgt ggc tcg cag caa gtg tac 13399
Thr Ile Leu Thr Thr Thr Asp Val Thr Cys Gly Ser Gln Gln Val Tyr
360 365 370

tgg tcc ctg ccg gat atg atg caa gac ccg gte acc tte cge ccec tce 13447
Trp Ser Leu Pro Asp Met Met Gln Asp Pro Val Thr Phe Arg Pro Ser
375 380 385

acc caa gtc agc aac tte ccg gtg gtg ggc ace gag ctg ctg cce gte 13495

Thr Gln Val Ser Asn Phe Pro Val Val Gly Thr Glu Leu Leu Pro Val
390 395 400
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cat
His
405

gce
Ala

aag
Lys

tcc
Ser

cge
Arg

cag
Gln

att
Ile

cag
Gln

ctg
Leu

aac
Asn

gtt
Val

cece
Pro
455

atc
Ile

agt
Ser
470

gga
Gly

tac
Tyr

ccc
Pro

tgc
Cys
485

tct
Ser

agt
Ser

cgc
Arg
caacaccggc
tcagcaccca
actctecgggt
gtacaacccc
ggtagccgge
caccgccgcece
ggctatgcge
ccaggctgece
gcgtgattct
gatccaagct
aagcgcaagt
gacgtgaagc
gaggaactcyg
cgcagggtte

gtttttacce

124 PCT/US02/33645
agc ttc tac aac gag cag gcc gtc tac tcg caa ctt att 13543
Ser Phe Tyr Asn Glu Gln Ala Val Tyr Ser Gln Leu Ile

410 415 420
acc gcg ctt acc cac gtg ttc aat cgc ttt ccc gag aac 13591
Thr Ala Leu Thr His Val Phe Asn Arg Phe Pro Glu Asn
425 430 435
gtg cgc cct ccc get cct acc att acc acc gtc agt gaa 13639
Val Arg Pro Pro Ala Pro Thr Ile Thr Thr Val Ser Glu
440 445 450
gcec cte aca gat cac gga acc ctg ccg ctg cge age agt 13687
Ala Leu Thr Asp His Gly Thr Leu Pro Leu Arg Ser Ser
460 465
gtt cag cgc gtg acc atc acc gac gcc aga cgt cga acc 13735
Val Gln Arg Val Thr Ile Thr Asp Ala Arg Arg Arg Thr
475 480
gtt tac aaa gcg ctt gge gtg gtg gct cct aaa gtt ctt 13783
Val Tyr Lys Ala Leu Gly Val Val Ala Pro Lys Val Leu
490 495 500
acc ttc taa aaacatgtcc atcctcatct ctceccgataa 13831
Thr Phe
505

tggggactgg gctccggcaa gatgtacgge ggagccaaaa ggcgctccag 13891

gttecgagttec ggggccactt ccgegeteet tggggagett acaagecgagg 13951

cgaacggctg tagacgatac catagatgcc gtgattgecg acgcccgeceg 14011

ggaccggtcg ctagecgecge ctccaccgtg gattccgtga tcgacagegt 14071

gctcgggect atgctcgecg caagaggegg ctgcatcgga gacgtcegece 14131

atgctggecag ccagggccgt gctgaggegg gccceggaggg caggcagaag 14191

cgcgetgecg ccaacgcege cgecgggagyg gecccgecgac aggctgeceg 14251

gctgccateg ctagcatgge cagacccagyg agagggaacg tgtactgggt 14311

gtgacgggag tccgagtgee ggtgcgecage cgaccteccce gaagttagaa 14371

gcgaagacgg cggtactgag tctcecectgtt gttatcagec caacatgage 14431

ttaaagaaga actgctgecag acgctggtge ctgagatcta tggccectecg 14491

cagacattaa gccccgegat atcaagegtg ttaaaaagcg ggaaaagaaa 14551

cggtggtaga cgatggcgga gtggaattta ttaggagttt cgecccgega 14611

aatggaaagg gcggcgggta caacgegttt tgaggccggg caccgcggta 14671

cgggagagcg gteggecegtt aggggtttca aaaggcagta cgacgaggtg 14731
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tacggcgacg
aagcgttcgce
ctcaaacccg
gggattaaga
cagaggctgg
aaagtcagac
atccecgtcea
gccgegateg
cctecggegtce
gcgctgecatc
ggaaccecgcc
gtgcggegtyg
agcatcecttt
cgttccgeac
gcgggetttg
cgcecgecate
ataaacaaag
gaagacatca
tggaacgaca
agcggcatta
agtgctggtc
aatggggtgg
gagattgaca
gtcgaggaag
ccgagaccgc
gagcctccct
actaagccga

ctagagctgce

aggacatatt
gtcgcgaaga
tgacgctgca
gagaaatgga
aagaggtcct
ctattaagga
ccaccgctte
gtaccaggga
agaggcgtte
cgtctattcet
gccgaacccg
tgaccecgecg
aataactctg
tatcgaggaa
cgcaggcgca
ggtgccatac
gcttttgcac
attttacgte
tcggcaccag
aaaactttgg
agatgctccg
tgaccggcecat
ggcgtttgga
tagaagtaga
agaagcggcc
cgtacgagca
tcgcacccat

ccccaccgcece

ggaacaggcyg

cctggccatce
gcaggtgcett
agatctgcat
ggagaagatg
agtggcccce
aaccgccgtg
agtggcgttyg
cgctegttac
gccecactecc
tecgeecgecege
gggaaagaca
ccgttttgea
gatctcgtcg
tgaaaggcgg
ccggegttge
ttatgacctg
gctggctecg
tcagctcaac
ctccacgatt
agataaactg
ccacggcgcg
aagctcgegyg
ggaaaagctg
caggccagaa
agccttgaaa
ggctecgaccg

ccccacgcge

gctcaacaga
gccttagaca
cccgtgagecyg
cccaccatce
aaagtggacc
ggtcttgggyg
gaagctatgg
caaacggagc
ggcceccgcecea
ggataccggg
cgcteccegte
gtcgtcattc
gatggctcetyg
taggagaggc
aattttaccc
ttcagtggcyg
gtcctgacta
cggcacggct
gggggegett
aaatcctacg
aaggacacca
gtagatctcg
gtgccgeege
cccecegetgg
ctagaagaga
gagggcgect
gtgtacggca

ccgaccgtcc

161

tcggagaatt
gcggcaaccce
ccagcacgga
aactcatggt
ccagcataga
tgcaaacggt
aaacgcaaac
cttggtacga
acgccatcat
gtgtgacgta
gcgetctgge
ccaécccgcg
acttgccgeg
atgacgggca
gcecctgatac
ttgcaagcag
ttttatgcag
cgcggecget
tcaattgggg
gcagcaaagc
acttccaaga
ccaaccaagc
agagagggga
agaaagttcc
ctctggtgac
ctccaccctce
aggattacaa

ccccectgece

PCT/US02/33645
tgcctacgga 14791
cacgcccage 14851
cagcaagagg 14911
ccctaaacgg 14971
gccggatgta 15031
ggacattcaa 15091
ggagacccct 15151
atacgcagce 15211
gccagaatat 15271
tegecegtet 15331
cccegtgteg 15391
ttaccaccet 15451
tgegecttee 15511
gtggtcgeecg 15571
ccataattge 15631
ctcgtaataa 15691
aaagagcatg 15751
catgggcacc 15811
gagcctttgg 15871
ctggaacagt 15931
aaaagtggtc 15991
ggtgcagaaa 16051
tgaggtggag 16111
cggtgcgect 16171
ggagagcaag 16231
ctacccgatg 16291
gccegtcacg 16351
gactccegtcg 16411
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gcggccgcegyg
gtggcegtgg
ctgaacagca
aaaagtgtag

tgactgtcge

tct
Ser

cag
Gln

tgg
Trp
515

agt
Ser
530

ccc
Pro

ggc
Gly

aac
Asn

ttg
Leu

gga
Gly

acc
Thr

acg
Thr

gac
Asp

cgg
Arg

gag
Glu

gac
Asp
580

aac
Asn

999
Gly

gac
Asp
595

ctg
Leu

gtg
val

999
Gly
610

tce
Ser

tac
Tyr

aac
Asn

tcec
Ser

act
Thr

gac
Asp

caa
Gln

agt
Ser

gga
Gly
660

tca
Ser
675

gga
Gly

gag
Glu

cgggacccgt

ccactgeccag
tcgtgggect

ctaaaaagtc

cgcgagegcec

tac
Tyr

atg
Met

cte
Leu

gtg
Val

cac
His

cag
Gln

gtcecgeacca
aaaccccaga
gggagtgaaa
tccegttgta
gctttcaag

gcc
Ala

atc
Ile
520

ttt
Phe

gcc
Ala

535

ttt
Phe
550

aag
Lys

cgc
Arg
565

tcg
Ser

acc
Thr

gcg
Ala

gtg
Val

cga
Arg

gat
Asp

cgg
Arg

aga
Arg

cag
Gln

tac
Tyx

ctg
Leu

ggt
Gly

aac
Asn

cce
Pro

ctg
Leu

agg
Arg

tct
Ser

tac
Tyr
585

atg
Met

gac
Asp
600

ccc
Pro

agce
Ser

615

ctg
Leu

gcc
Ala
630

gac
Asp
645

aac
Asn

ctt
Leu

aca
Thr

caa
Gln

aca
Thr

ccc
Pro

aaa
Lys

aag
Lys

cce
Pro

aag
Lys

gga
Gly

ctt
Leu

aaa
Lys

gat
Asp

ggt
Gly
665

tat
Tyr

caa
Gln
680

tccgetgtge
ggccagagag
agcctgaaac
tacgcctcecect

atg gcc
Met Ala

acc
Thr

cag
Gln

gac
Asp

ggc
Gly

acc
Thr
540

cgc
Arg

gcc
Ala

acc
Thr

gtg
Val
555

gce
Ala

acc
Thr
570

ctg
Leu

cgc
Arg

aaa
Lys

gtg
Val

cgce
Arg

acc
Thr

gcc
Ala

agc
Ser

tte
Phe

aag
Lys

ccc
Pro
620

cce
Pro
635

aac
Asn

gct
Ala

tat
Tyr

gca
Ala
650

gct
Ala

att
Ile

gtt
val

cag
Gln

aac
Asn

aaa
Lys

gca
Ala
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ctctgccage
gagccaactg
gecegeegttyg
atgttaccgce

cca
Pro

tcg
Ser
510

atg
Met

tcg
Ser

gcc
Ala
525

gag
Glu

tac
Tyx

acc
Thr

gac
Asp

ccce
Pro

acc
Thr

cac
His

ttt
Phe

cece
Pro
575

gtg
Val

tac
Tyr

ttg
Leu

acg
Thr
590

ttt
Phe

tac
Tyr
605

gac
Asp

tcc
Ser

tat
Tyr

ggc
Gly

cce
Pro

tcg
Ser

gaa
Glu

cce
Pro
655

cag
Gln

gct
Ala

cta
Leu
670

gtt
val

999
Gly

tac
Tyr

caa
Gln

gtg
Val
685

PCT/US02/33645
cgcecegtececa 16471
gcaaagcacg 16531
ctattattaa 16591
cagagacgag 16651

atg ccg 16704
Met Pro
tac ctg 16752
Tyr Leu
ttc agce 16800
Phe Ser

545
gat gtg 16848
Asp Val
560
gta gac 16896
Val Asp
gcc gta 16944
Ala Val
atc cgg 16992
Ile Arg
acc gct 17040
Thr Ala

625
tgg acg 17088
Trp Thr
640
tac cag 17136
Tyr Gln
gtg aca 17184
Val Thr
cce gag 17232
Pro Glu
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cca caa att ggg gaa aac caa tgg aat tta gaa caa gaa gat aaa gcg 17280
Pro Gln Ile Gly Glu Asn Gln Trp Asn Leu Glu Gln Glu Asp Lys Ala
690 695 700 705

gcg gga aga gtc cta aag aaa gat acc cct atg ttt ccc tge tat ggg 17328
Ala Gly Arg Val Leu Lys Lys Asp Thr Pro Met Phe Pro Cys Tyr Gly
710 715 720

tca tat gcc agg ccc aca aac gaa caa gga ggg cag gca aaa aac caa 17376
Ser Tyr Ala Arg Pro Thr Asn Glu Gln Gly Gly Gln Ala Lys Asn Gln
725 730 735

gaa gta gat tta cag ttt ttt gcc act ccg ggc gac acc cag aac acg 17424
Glu Val Asp Leu Gln Phe Phe Ala Thr Pro Gly Asp Thr Gln Asn Thr
740 745 750

gct aaa gtg gta ctt tat gct gaa aat gtc aac ctg gaa act cca gat 17472
Ala Lys Val Val Leu Tyr Ala Glu Asn Val Asn Leu Glu Thr Pro Asp
755 760 765

act cac tta gtg ttt aaa ccc gat gac gac agc acc agt tca aaa ctt 17520
Thr His Leu Val Phe Lys Pro Asp Asp Asp Ser Thr Ser Ser Lys Leu
770 775 780 785

ctt ctt ggg cag cag gct gca cct aac aga ccc aac tac ata ggt ttt 17568
Leu Leu Gly Gln Gln Ala Ala Pro Asn Arg Pro Asn Tyr Ile Gly Phe
790 795 800

aga gat aat ttt att ggt tta atg tac tac aat agc act gga aac atg 17616
Arg Asp Asn Phe Ile Gly Leu Met Tyr Tyr Asn Ser Thr Gly Asn Met
805 810 815

gge gtg ctg gcc gga cag gct tet caa ttg aat gece gta gtc gac ttg 17664
Gly Val Leu Ala Gly Gln Ala Ser Gln Leu Asn Ala Val Val Asp Leu
820 825 830

cag gac aga aac acc gag ttg tcc tac cag ctg atg ctg gac gca ctg 17712
Gln Asp Arg Asn Thr Glu Leu Ser Tyr Gln Leu Met Leu Asp Ala Leu
835 840 845

ggg gat cgc age cga tat ttt teca atg tgg aat cag geca gta gac age 17760
Gly Asp Arg Ser Arg Tyr Phe Ser Met Trp Asn Gln Ala Val Asp Ser
850 855 860 865

tat gac cca gac gtt aga att ata gaa aac cac gga gtg gaa gac gaa 17808
Tyr Asp Pro Asp Val Arg Ile Ile Glu Asn His Gly Val Glu Asp Glu
870 875 880

ctg cca aac tat tgt ttt cct ctg gga gga atg gtg gtg act gac aat 17856
Leu Pro Asn Tyr Cys Phe Pro Leu Gly Gly Met Val Val Thr Asp Asn
885 890 895

tac aac tct gtg acg cct caa aat gga ggc agt gga aat aca tgg cag 17904

Tyr Asn Ser Val Thr Pro Gln Asn Gly Gly Ser Gly Asn Thr Trp Gln
900 905 910
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gca gac aat act aca ttt agt caa aga gga gcg cag att ggc tcc gga 17952
Ala Asp Asn Thr Thr Phe Ser Gln Arg Gly Ala Gln Ile Gly Ser Gly
915 920 925

aac atg ttt gcc ctg gaa att aac cta cag gcc aac cte tgg cgc ggc 18000
Asn Met Phe Ala Leu Glu Ile Asn Leu Gln Ala Asn Leu Trp Arg Gly
930 935 940 945

tte ttg tat tcc aat att ggg ttg tat ctt cca gac tct ctg aaa atc 18048
Phe Leu Tyr Ser Asn Ile Gly Leu Tyr Leu Pro Asp Ser Leu Lys Ile

950 955 960
acc ccc gac aac atc acg ctg cca gaa aac aaa aac act tat cag tac 18096
Thr Pro Asp Asn Ile Thr Leu Pro Glu Asn Lys Asn Thr Tyr Gln Tyr
965 970 975
atg aac ggt cgc gta acg cca ccc ggg cte ata gac acc tat gta aac 18144
Met Asn Gly Arg Val Thr Pro Pro Gly Leu Ile Asp Thr Tyr Val Asn
980 985 980

gtg ggc geg cge tgg tece cece gat gtc atg gac age att aac ccc ttc 18192
Val Gly Ala Arg Trp Ser Pro Asp Val Met Asp Ser 1Ile Asn Pro Phe

995 1000 1005

aac cac cac cgt aac gcg ggc ttg cge tac cge teec atg cte ttg 18237
Asn His His Arg Asn Ala Gly Leu Arg Tyr Arg Ser Met Leu Leu

1010 1015 1020

ggc aac ggc cgt tat gtg cct ttt cac att cag gtg ccc caa aaa 18282
Gly Asn Gly Arg Tyr Val Pro Phe His Ile Gln Val Pro Gln Lys

1025 1030 1035

tte ttt géc att aaa aac ctg ctg ctt cte cecc ggt tcc tat acc 18327
Phe Phe Ala Ile Lys Asn Leu Leu Leu Leu Pro Gly Ser Tyr Thr

1040 1045 1050

tat gag tgg aac ttc cge aag gat gtc aac atg atc ctg cag agc 18372
Tyr Glu Trp Asn Phe Arg Lys Asp Val Asn Met 1Ile Leu Gln Ser

1055 1060 1065

teg ctg ggt aat gac ctg cga gtg gac ggg gcc agc ata cge ttt 18417
Ser Leu Gly Asn Asp Leu Arg Val Asp Gly Ala Ser Ile Arg Phe

1070 1075 1080

gac agc att aac ctg tat gcc aac ttt ttt ccc atg gec cac aac 18462
Asp Ser Ile Asn Leu Tyr Ala Asn Phe Phe Pro Met Ala His Asn

1085 1090 1095

acg gcc tct acc ctg gaa gec atg ctg cgc aac gac acc aat gac 18507
Thr Ala Ser Thr Leu Glu Ala Met Leu Arg Asn Asp Thr Asn Asp

1100 1105 1110

cag tcc ttc aac gac tac ctg tgc gcg gct aac atg ctg tac ccc 18552
Gln Ser Phe Asn Asp Tyr Leu Cys Ala Ala Asn Met Leu Tyr Pro

1115 1120 1125
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atc ccc gcc aac gec acc  agce gtg ccc att tet  att cct tet cgg 18597
Ile Pro Ala Asn Ala Thr Ser Val Pro Ile Ser Ile Pro Ser Arg

1130 1135 1140

aac tgg gct gce tte agg gge tgg agt ttt act cgc ctc aaa acc 18642
Asn Trp Ala Ala Phe Arg Gly Trp Ser Phe Thr Arg Leu Lys Thr

1145 1150 1155

aag gag act ccc teg ctg gge tcc ggt ttt gac ccc tac ttt gtt 18687
Lys Glu Thr Pro Ser Leu Gly Ser Gly Phe Asp Pro Tyr Phe Val

1160 1165 1170

tac tcc gge tce att cecc tac cta gat ggc acc ttt tac ctec aac 18732
Tyr Ser Gly Ser Ile Pro Tyr Leu Asp Gly Thr Phe Tyr Leu Asn ‘
1175 1180 1185

cac act ttc aaa aag gtg tct att atg ttt gac tcc tcg gtt age 18777
His Thr Phe Lys Lys Val Ser Ile Met Phe Asp Ser Ser Val Ser

1190 1195 1200

tgg ccc ggc aac gac cge ctg cta acg ccc aac gag ttc gaa att 18822
Trp Pro Gly Asn Asp Arg Leu Leu Thr Pro Asn Glu Phe Glu Ile

1205 1210 1215

aag cgt tcc gtg gac ggt gaa ggg tac aac gtg gcc cag agc aac 18867
Lys Arg Ser Val Asp Gly Glu Gly Tyr Asn Val Ala Gln Ser Asn

1220 1225 1230

atg acc aag gac tgg ttt cta att caa atg ctc agt cac tat aat 18912
Met Thr Lys Asp Trp Phe ©DLeu Ile Gln Met Leu Ser His Tyr Asn

1235 1240 1245

ata ggt tac cag ggc ttc tat gtg ccc gag aac tac aag gac cgc 18957
Ile Gly Tyr Gln Gly Phe Tyr Val Pro Glu Asn Tyr Lys Asp Arg

1250 1255 1260

atg tac tcc ttc ttec cge aac ttc caa cca atg agc cgg cag gtg 19002
Met Tyr Ser Phe Phe Arg Asn Phe Gln Pro Met Ser Arg Gln Val

1265 1270 1275

gta gat acc gtg act tat aca gac tac aaa gat gtc aag ctc ccc 19047
Val Asp Thr Val Thr Tyr Thr Asp Tyr Lys Asp Val Lys Leu Pro

1280 1285 1290

tac caa cac aac aac tca ggg ttec gtg ggc tac atg gga ccc acc 19092
Tyr Gln His Asn Asn Ser Gly Phe Val Gly Tyr Met Gly Pro Thr

1295 1300 1305

atg cga gag gga cag gec tac ccg gec aac tat ccc tac ccc ctg 19137
Met Arg Glu Gly Gln Ala Tyr Pro Ala Asn Tyr Pro Tyr Pro Leu

1310 1315 1320

atc gga gag act gce gta ccc agc ctc acg cag aaa aag ttc ctc 19182
Ile Gly Glu Thr Ala Val Proc Ser Leu Thr Gln Lys Lys Phe Leu

1325 1330 1335
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tge gac cgg gtg atg tgg agg ata ccc ttc tet age aac ttt atg 19227
Cys Asp Arg Val Met Trp Arg Ile Pro Phe Ser Ser Asn Phe Met
1340 1345 1350
tcg atg ggc tcc ctc ace gac ctg ggg cag aac atg ctg tac gcc 19272
Ser Met Gly Ser Leu Thr Asp Leu Gly Gln Asn Met Leu Tyr Ala
1355 1360 1365
aac tcc gct cac gcec ttg gac atg act ttt gag gtg gat ccc atg 19317
Asn Ser Ala His Ala Leu Asp Met Thr Phe Glu Val Asp Pro Met
1370 1375 1380
gat gag ccc acg ctt cte tat gtt ctg ttt gaa gte ttc gac gtg 19362
Asp Glu Pro Thr Leu Leu Tyr Val Leu Phe Glu Val Phe Asp Val
1385 1390 1395
gtg cgc atc cac cag ccg cac cgc ggc gtc atc gag gcc gtc tac 19407
Val Arg Ile His Gln Pro His Arg Gly Val Ile Glu Ala Val Tyr
1400 1405 1410
ctg cgc aca cct tte tet gec ggt aac gecc ace  acc taa agaagctgat 19456
Leu Arg Thr Pro Phe Ser Ala Gly Asn Ala Thr Thr
1415 1420 1425
gggttccage gaacaggagt tgcaggccat tgttcgegac ctgggetgeg ggccetgett 19516
tttgggcacc ttcgacaage gttttecegg attcatgtcc cceccacaage cggectgege 19576
catcgttaac acggceggac gggagacagg gggggtgcac tggctcgect tcgectggaa 19636
cccgcegecaac cgcacctget acctgttega cecttttggt ttctccgacg aaaggctgaa 19696
gcagatctac caattecgagt acgaggggct cctcaagcge agegetctgg cctccacgece 19756
cgaccactgc gtcaccctgg aaaagtccac ccagacggtc caggggcccc tctcggecge 19816
ctgcgggett ttetgttgea tgtttttgeca cgecttegtg cactggecte acacccccat 19876
ggagcgcaac cccaccatgg atctgetcac cggagtgcce aacagcatgce ttcacagtcc 19936
ccaggtcgec cccaccctge gtcgecaatca ggaccacctg tatcgettte tggggaaaca 19996
ctctgectat tteccgecgee accggcageg catcgaacag gccacggect tcgaaagcat 20056
gagccaaaga gtgtaatcaa taaaaaccgt ttttatttga catgatacgce gcttctggeg 20116
tttttattaa aaatcgaagg gttcgaggga ggggtcctcg tgcccgetgg ggagggacac 20176
gttgcggtac tggaatcggg cgctccaacg aaactcgggg atcaccagec gecggeaggge 20236
cacgtcttece atgttctget tccaaaactg tcgecaccage tgcagggetce ccatcacgtc 20296
gggcgetgag atcttgaagt cgcagttagg gccggagcce ccgeggetgt tgcggaacac 20356
ggggttggca cactggaaca ccaacacgct ggggttgtgg atactagcca gggccgtcgg 20416
gtcggtcacce tccgatgecat ccagatccte ggcattgete agggcegaacg gggtcagctt 20476
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gcacatctgc
agggatgagyg
ctctatctga
cttgctggaa
gttcttcage
atgcteccttce
cttgcagacc
atgctcccac
ttccatgtaa
ggttagcggce
ggctccctgg
ctccatcaac
ctcggggttce
ggacattttt
gctgaagceccec
gggcggcgga
ctgctcgege
ctgacggttyg
taaccgcccce
ttacgcecgece
aggaaaatga
agcatttcge
ccttggacgt
ctccgaagag
tgttcgeegt
ccctttectg
tcagcatacc

gagatgagaa

cgcccgatcet
atgcgacgcect
cggaaggcca
aacacgttat
tgaaccacgt
agcgcccgcet
atctccacte
acggcgcacc
gccattagaa
aggccgeggt
tecgggcagaa
atcgtcatga
ttcaccaaca
tgaaactcca
acctccatga
acgggggcay
tcgggactca
gccattgtat
gtccccegte
cgaggatctg
gaaagaggag
caggcagagc
cgcecgegcete
acagcccaac
gcceecgaggeg
ccgggccaac

tgatatcacg

gcgggceggceg

ggggtaccag
gcccgegttg
tctgggectt
tgccacagtt
tgcgaccccea
gtcegttete
cgtggaaaca
cggtggactce
atctgcccat
gttcctegtt
acttaaaagt
ctteccatgcee
cggcggtgga
cggtgeccgtce
cggtgcttte
acttgcgagc
tctcccgceaa
cctéggcaga
agcgacgaag
gaggggccect
gaggagggct
accatactca
tcccaggect
ggcacctgcg
ctggccacct
cgcaccgedgg
tcactggagg

aacgctctge

gtecgegettg
catgatgggg
gacgceccteg
gatgtcttce
gcggttctga
gctggtcaca
gaacagaatg
ccagctecttyg
cagctcagtg
caaccaagtt
cgttctgcete
cttctecccag
ggggcecteg
cgcgeggegt
gccectegetyg
cttcttcettg
gtagggggtyg
aagacatgga
aggtcatcgt
tagacgaccg
gctacctcct
aggaggcctt
acgaggcgaa
agcccaaccce
accacatctt
ccgataggaa
aagtgcctaa

agaaagaaca
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ttgaggcagt
taactcgccg
gtgaaaaata
gcgcagcagc
accaccttgg
tccatttcca
ccctectgtt
tgtttcaccc
aaggtcttct
tgacagatct
tcgttgtcca
gcagtcacca
ccggeccega
actctgcgea
tcggagacga
ggagggagcyg
atggagcttc
gcttatgege
cgaacaggac
gcgcgacgcet
ggaaggcgac
gcaagaccgc
ccttttcteg
gcgactcaac
tttcaaaaac
gctaacactc
gatcttcgag

gaaagagagt

PCT/US02/33645
cgcagcgcag 20536
ccaggaactc 20596
gcccacagga 20656
gcgecatctte 20716
ctttegtggg 20776
ccacgtgctc 20836
gggtattgcg 20896
ccgegtagge 20956
ggttggtgaa 21016
tgcggtacac 21076
cgtggaactt 21136
gcggcgeget 21196
cgtccttecat 21256
tcggagggta 21316
tctecgggga 21376
gaggcacctc 21436
ctggttggtt 21496
gaggaaactt 21556
ccgggctacg 21616
agtgagcgge 21676
gttttgctaa 21736
tccgaggtge 21796
ccccgagtge 21856
ttctaccceg 21916
cagcgcatte 21976
agaaacggag 22036
ggtctgggtc 22096
cagaacgtgce 22156
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tggtggagct
cccacttcge
agctactcat
aggacggaaa
cccagcagtt
tagaatgcct
tgcactacac
tcagcaacct
tgcactgcac
tcctcaccect
acctcaaaga
gcgagegeac
ccttgcagaa
tcgtcctgga
tcccecttte
tggccaactt
tcgagtgcca
agctgctcag
agggtgctte
ttgtagcecga
cgaaagcccec
ccatcaacca
cccagaccgg
atgccaccca
ctgctccage
tcagaggacg
gaggaagagg
ccgaagcccc

gcecaccggat

ggagggggac

ctacccggece
caagagagct
gcccgtegte
gcaagagagyg
gcaacggttt
ctteccgecag
ggtttcctac
cttgcaaggc
cacctggcag
gctggacaaa
ggtcgectge
cggecctgecg
gcgetecggyg
ctaccgcgag
tctggectac
ctgcegctge
cgaaacccag
cggcttgaag
ggactaccac
cctecacggec
agcgcgecga
cgaggaactc
agggaaccgc
agcaggtgga
aggaggagat
cgaccgaaga
ggcccccgac

ctccagecgge

aacgcgcgtce
ctcaacctgce
gagcccctga
agcgacgagg
cgcaagatga
ttcagcgacg
ggctacgttce
atgggcatcc
gaggcgcgaa
accgccatgg
ctectctgece
gccctggecag
gatttcatca
atcttgceccceg
tgcectcece
cactccgacc
aacctctgceca
gtcataggta
ctcactcegyg
gcccacaaaa
tgcgtcatca
gatttccttt
aacccgtcca
caagcagctg
ggacgaggaa
ggaaagctgg
aaaaccacct

gccccecggcece

agcggcaacg

tgaccgtcct
cgcccaaagt
atceccgacca
agctcgagcg
tgatggcgge
tggagacgct
gccaggcectyg
tccacgagaa
gggactacgt
gcgtgtggcea
gccagcggcyg
acatcatttt
gtcagagcat
ccatgagctg
cactgtggag
tcatggaaga
ccceccacag
ccttcgagat
cgctgtggac
ttcagtttta
cccagagcaa
tgaaaaaggg
cactttcegt
atcgctegge
gagctgtggg
gacagcctag
gcatccagceg

ggctcactca

gcagcgggta
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caaacgttgc
tatgaaatcg
ccctgaggeyg
gtggctggaa
cgtgctggte
acgcaaaatc
caaaatctce
ccggetgggy
ccgagactge
gcagtgcttyg
ggccctcectgg
cccagaacgce
cttgcaaaac
cgcgcetgect
ccactgctac
cgtgagcgga
atcgctggece
ccaggggccce
ctcggettac
cgaagaccaa
aatcctggcce
teggggggtyg
cgaagcagce
agagagcgaa
acagccaggc
acgaggagga
cgccttetet
aagccagccg

aggccaaacg

PCT/US02/33645
atagaagttt 22216
gtcatggacc 22276
gaaaactcag 22336
accagggacc 22396
acggtggage 22456
ggggagtcce 22516
aacgtagage 22576
cagagcgtge 22636
gtctacctct 22696
gaagagagaa 22756
accggcttca 22816
ctgatgaaaa 22876
ttccgctect 22936
tcetgactttg 22996
ctcttccaac 23056
gaggggctge 23116
tgcaacaccg 23176
cagcagcaag 23236
ttacgcaaat 23296
tctcgaccac 23356
caattgcaat 23416
tacctggacc 23476
cccccgagac 23536
gaagcaagag 23596
agaggaggtg 23656
cgagctttca 23716
gagccgacag 23776
taggtgggac 23836
cgagcggegg 23896
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gggtattgcet
ggaaacatct
aacgttctcet
taaggcctce
caccgaggag
cgggcagcac
cagctgtctg
actgttcage
ctecgggcgece
gtggagctat
aatgaactgg
ccgaaaccag
ccecgeccagt
cctgeccacge
cgggtccagg
gagggtgatc
cggtctcaga
tcgccaggece
cactctccag
acctggacgce
cggctacgac
tgcecgecage
gacgagcacc
tctcacctcea

actaccatca

cctggcggac
cctttgeeccg
attattaccg
tctgcecgega
ctgagaaagc
cctcagegcg
taccacaaga
aaatactgct
aaaacccacg
cagccccaga
ctcagcgecyg
atcctcttag
tggccegecyg
gacgcggagyg
tacgccaggt
attcgaggcc
cctgacggag
tacctgaccce
ttecgtggaag
tacccggacg
tgatgacaga
ctcgctgceta
ctcagggacc
tcgacgcecett

ccctgttetyg

gtt gtc atc ttt gcg
Val Val Ile Phe Ala

1435

ccacaaaagc
acgctacctc
tcatctctac
ggaaaaactc
gcatctttec
aactgaaaat
gagaagacca
cagcgtctct
tcatcgccag
tgggectgge
gcccecacat
aacaggcggc
cccaggtgta
ccgaagtect
acagaggtcg
gaggtatcca
tcttceaget
tgcagagctc
agttcgtccc
ccttcattcc
tggtgcggcee
cgctegggag
ggctcacggg
caccgccegg

catctgeccecce

ctc agt tta
Leu Ser Leu

PCT/US02/33645
agtatcgtga actgcttgeca acactgcggg 23956
ctettecate acggtgtgge cttecectege 24016
agcccctacg aaacgctcgg agaaaaaage 24076
cgccgecget gecgccaagg atccgcegge 24136
cactctgtat gctatctttc agcaaagccg 24196
aaaaaaccgc tccttccget cactcacccg 24256
gctgcagege accetggacg acgccgaage 24316
taaagactaa aagacccgcg ctttttccece 24376
catgagcaag gagattccca ccccttacat 24436
cgegggggee geccaggact actccagcaa 24496
gatctcacga gttaacggca tccgagccca 24556
aatcaccgcc acaccccggce gccaactcaa 24616
tcaggaaact ccececgcecega ccacagtect 24676
catgactaac tctggggtac aattagcggg 24736
ggccgetect tactcteceg ggagtataaa 24796
gctcaacgac gaggcggtga gctcctcaac 24836
cggaggagceg ggccgctcectt cctteaccac 24916
ttecctegeag cecgegetceg ggggaatcgg 24976
ctcegtctac ttcaaccegt tttccggecte 25036
caactttgac gcagtgagtg aatccgtgga 25096
gtgagagctc ggctgcgaca tctgcatcac 25156
gcgatcgtgt tcagctactt tgagctgeceg 25216
ttgaaactcg agattgagaa cgcgcttgag 25276
ccteotectgg tagaaaccga acgcgggatc 25336
acgcccggat tac atg aag atc tgt 25391
Met Lys Ile Cys
1430
ata aaa act gaa ctt ttt gcc 25436
Ile Lys Thr Glu Leu Phe Ala
1440 1445
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gta cct tca acg cca cgc gtt gtt tet cct -tgt gaa aaa acc cca 25481
Val Pro Ser Thr Pro Arg Val Val Ser Pro Cys Glu Lys Thr Pro

1450 1455 1460
gga gtc ctt aac tta cac ata gca aaa ccc ttg tat ttt acc ata 25526
Gly Val Leu Asn Leu His Ile Ala Lys Pro Leu Tyr Phe Thr Ile

1465 1470 1475
gaa aaa caa cta gcc ctt tca att gga aaa ggg tta aca att tct 25571
Glu Lys Gln Leu Ala Leu Ser Ile Gly Lys Gly Leu Thr Ile Ser

1480 1485 1490
gct aca gga cag ttg gaa age aca gca agc gta cag gac agc gct 25616
Ala Thr Gly Gln Leu Glu Ser Thr Ala Ser Val Gln Asp Ser Ala

1495 1500 1505
aca cca ccc cta cgt ggt att tcec cct tta aag ctg aca gac aac 25661
Thr Pro Pro Leu Arg Gly Ile Ser Pro Leu Lys Leu Thr Asp Asn

1510 1515 1520
ggt tta aca tta age tat tca gat ccc ctg cgt gtg gta ggt gac 25706
Gly Leu Thr Leu Ser Tyr Ser Asp Pro Leu Arg Val Val Gly Asp

1525 1530 1535
caa ctt acg ttt aat ttt act tct cca cta cgt tac gaa aat ggc 25751
Gln Leu Thr Phe Asn Phe Thr Ser Pro Leu Arg Tyr Glu Asn Gly

1540 1545 1550
agt ctt aca ttc aac tac act tct ccc atg aca cta ata aac aac 25796
Ser Leu Thr Phe Asn Tyr Thr Ser Pro Met Thr Leu Ile Asn Asn

1555 1560 1565
agt ctt gct att aac gtc aat acc tcc aaa ggc cte agt agt gac 25841
Ser Leu Ala Ile Asn Val Asn Thr Ser Lys Gly Leu Ser Ser Asp

1570 1575 1580
aac ggc aca ctc get gta aat gtt act cca gat ttt aga ttt aac 25886
Asn Gly Thr Leu Ala Val Asn Val Thr Pro Asp Phe Arg Phe Asn

1585 1590 1595
agc tct ggt gcc tta act ttt ggc ata caa agt cta tgg act ttt 25931
Ser Ser Gly Ala Leu Thr Phe Gly Ile Gln Ser Leu Trp Thr Phe

1600 1605 1610
cca acc aaa act cct aac tgt acc gtg ttt acc gaa agt gac tcc 25976
Pro Thr Lys Thr Pro Asn Cys Thr Val Phe Thr Glu Ser Asp Ser

1615 1620 1625
ctg ctg agt ctt tgc ttg act aaa tgc gga gct cac gta ctt gga 26021
Leu Leu Ser Leu Cys Leu Thr Lys Cys Gly Ala His Val Leu Gly

1630 1635 1640
agc gtg agt tta agc gga gtg gca gga acc atg cta aaa atg acc 26066
Ser Val Ser Leu Ser Gly Val Ala Gly Thr Met Leu Lys Met Thr

1645 1650 1655
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cac act tct gtt acc gtt cag ttt teg ttt gat gac agt ggt aaa 26111
His Thr Ser Val Thr Val Gln Phe Ser Phe Asp Asp Ser Gly Lys
1660 1665 1670

cta ata ttc tct cca ctt geg aac aac act tgg ggt gtt cga caa 26156
Leu Ile Phe Ser Pro Leu Ala Asn Asn Thr Trp Gly Val Arg Gln
1675 1680 1685

agc gag agt ccg ttg ccc aac cca tcc tte aac gct ctc acg ttt 26201
Ser Glu Ser Pro Leu Pro Asn Pro Ser Phe Asn Ala Leu Thr Phe
1690 1695 1700

atg cca aac agt acec att tat tct aga gga gca agt aac gaa cct 26246
Met Pro Asn Ser Thr Ile Tyr Ser Arg Gly Ala Ser Asn Glu Pro
1705 1710 1715

caa aac aat tat tat gtc cag acg tat ctt aga ggc aac gtg cga 26291
Gln Asn Asn Tyr Tyr Val Gln Thr Tyr Leu Arg Gly Asn Val Arg
1720 1725 1730

aag cca att cta cta act gtt acc tac aac tca gtt aat tca gga 26336
Lys Pro Ile Leu Leu Thr Val Thr Tyr Asn Ser Val Asn Ser Gly
1735 1740 1745

tat tcec tta act ttt aaa tgg gat gct gte gec aat gaa aaa ttt 26381
Tyr Ser Leu Thr Phe Lys Trp Asp Ala Val Ala Asn Glu Lys Phe
1750 1755 1760

gcc act cct aca tct teg ttt tge tat gtt gca gag caa taa 26423
Ala Thr Pro Thr Ser Ser Phe Cys Tyr Val Ala Glu Gln
1765 1770

aaccctgtta ccccaccgtc tegttttttt cag atg aaa cga geg aga gtt 26474
Met Lys Arg Ala Arg Val
1775

gat gaa gac ttc aac cca gtg tac cct tat gac ccc cca tac gct 26519
Asp Glu Asp Phe Asn Pro Val Tyr Pro Tyr Asp Pro Pro Tyr Ala
1780 1785 1790

cce gtc atg ccc ttec att act ccg cct ttt acc tcec teg gat ggg 26564
Pro Val Met Pro Phe Ile Thr Pro Pro Phe Thr Ser Ser Asp Gly
1795 1800 1805

ttg cag gaa aaa cca ctt gga gtg tta agt tta aac tac agg gat 26609
Leu Gln Glu Lys Pro Leu Gly Val Leu Ser Leu Asn Tyr Arg Asp
1810 1815 1820

cce att act aca caa aat ggg tct ctc acg tta aaa cta gga aac 26654
Pro Ile Thr Thr Gln Asn Gly Ser Leu Thr Leu Lys Leu Gly Asn
1825 1830 1835

ggc ctc act cta aac aac cag gga cag tta aca tca act gct ggc 26699

Gly Leu Thr Leu Asn Asn -Gln Gly Gln Leu Thr Ser Thr Ala Gly
1840 1845 1850
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gaa gtg gag cct cecg cte act aat gect aac aac aaa ctt gca cta 26744
Glu Val Glu Pro Pro Leu Thr Asn Ala Asn Asn Lys Leu Ala Leu

1855 1860 1865

gcc  tat age gaa cca tta gca gta aaa agc aac cgc cta act cta 26789
Ala Tyr Ser Glu Pro Leu Ala Val Lys Ser Asn Arg Leu Thr Leu

1870 1875 1880

teca cac acc get cce ctt gte atc get aat aat  tet tta geg ttg 26834
Ser His Thr Ala Pro Leu Val Ile Ala Asn Asn Ser Leu Ala Leu

1885 1890 1895

caa gtt tca gag cct att ttt gta aat gac gat gac aag cta gcc 26879
Gln Val Ser Glu Pro Ile Phe Val Asn Asp Asp Asp Lys Leu Ala

1900 1905 1910

ctg cag aca gcc gece cece  ctt gta ace aac get gge acc ctt cge 26924
Leu Gln Thr Ala Ala Pro Leu Val Thr Asn Ala Gly Thr Leu Arg

1915 1920 1925

tta cag agec gct gce cct tta gga ttg gtt gaa aat act ctt aaa 26969
Leu Gln Ser Ala Ala Pro Leu Gly Leu Val Glu Asn Thr Leu Lys

1930 1935 1940

ctg ctg ttt tct aaa ccc ttg tat ttg caa aat gat ttt ctt gea 27014
Leu Leu Phe Ser Lys Pro Leu Tyr Leu Gln Asn Asp Phe Leu Ala

1945 1950 1955

tta gcc att gaa cgc cece ctg gect gta gca gee gea ggt act ctg 27059
Leu Ala Ile Glu Arg Pro Leu Ala Val Ala Ala Ala Gly Thr Leu

1960 1965 1970

acc cta caa ctt act cct cca tta aag act aac gat gac ggg cta 27104
Thr Leu Gln Leu Thr Pro Pro Leu Lys Thr Asn Asp Asp Gly Leu

1975 1980 1985

aca cta tcc aca gtc gag cca tta act gta aaa aac gga aac cta 27149
Thr Leu Ser Thr Val Glu Pro Leu Thr Val Lys Asn Gly Asn Leu

1990 1995 2000

ggc ttg caa ata tcg cge cct tta gtt gtt caa aac aac ggc ctt 27194
Gly Leu Gln Ile Ser Arg Pro Leu Val Val Gln Asn Asn Gly Leu

2005 2010 2015

teg ctt gect att acc ccc ceg ctg cgt ttg ttt aac age gac ccc 27239
Ser Leu Ala Ile Thr Pro Pro Leu Arg Leu Phe Asn Ser Asp Pro

2020 2025 2030

gtt ctt ggt ttg ggc ttc act ttt ccc cta get gte aca aac aac 27284
Val Leu Gly Leu Gly Phe Thr Phe Pro Leu Ala Val Thr Asn Asn

2035 2040 2045

ctc ctec tce tta aac atg gga gac gga gtt aaa ctt acc tat aat 27329
Leu Leu Ser Leu Asn Met Gly Asp Gly Val Lys Leu Thr Tyr Asn

2050 2055 2060
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aaa cta aca gcc aat ttg ggt agg gat tta caa ttt gaa aac ggt 27374
Lys Leu Thr Ala Asn Leu Gly Arg Asp Leu Gln Phe Glu Asn Gly

2065 2070 2075

gcg att gec gta acg ctt act gecec gaa tta cect ttg caa tac act 27419
Ala TIle Ala Val Thr Leu Thr Ala Glu Leu Pro Leu Gln Tyr Thr

2080 2085 2090

aac aaa ctt caa ctg aat att gga gct ggc ctt cgt tac aat gga 27464
Asn Lys Leu Gln Leu Asn Ile Gly Ala Gly Leu Arg Tyr Asn Gly

2095 2100 2105

gcc agc aga aaa cta gat gta aac att aac caa aat aaa ggc tta 27509
Ala Ser Arg Lys Leu Asp Val Asn Ile Asn Gln Asn Lys Gly Leu

2110 2115 2120

act tgg gac aac gat gca gtt att ccc aaa cta gga tcg gge tta 27554
Thr Trp Asp Asn Asp Ala Val Ile Pro Lys Leu Gly Ser Gly Leu

2125 2130 2135

caa ttt gac cct aat ggc aac atc get gtt ate cct gaa acc gtg 27599
Gln Phe Asp Pro Asn Gly Asn Ile Ala Val Ile Pro Glu Thr Val

2140 2145 2150

aag ccg caa acg tta tgg acg act geca gat ccc teg cet aac tge 27644
Lys Pro Gln Thr Leu Trp Thr Thr Ala Asp Pro Ser Pro Asn Cys

2155 2160 2165

tca gtg tac cag gac ttg gat gcc agg ctg tgg ctc get ctt gtt 27689
Ser Val Tyr Gln Asp Leu Asp Ala Arg Leu Trp Leu Ala Leu Val

2170 2175 2180

aaa agt ggc gac atg gtg cat gga agc att gcc cta aaa gecc cta 27734
Lys Ser Gly Asp Met Val His Gly Ser Ile Ala Leu Lys Ala Leu

2185 2190 2195

aaa ggg acg ttg cta aat cct aca gcec age tac att tce att gtg 27779
Lys Gly Thr Leu Leu Asn Pro Thr Ala Ser Tyr Ile Ser Ile Val

2200 2205 2210

ata tat ttt tac agc aac gga gtc agg cgt acc aac tat cca acg 27824
Ile Tyr Phe Tyr Ser Asn Gly Val Arg Arg Thr Asn Tyr Pro Thr

2215 2220 2225

ttt gac aac gaa ggc acc tta gct aac age gecc act tgg gga tac 27869
Phe Asp Asn Glu Gly Thr Leu Ala Asn Ser Ala Thr Trp Gly Tyr

2230 2235 2240

cga cag ggg caa tct gct aac act aat gtg acc aat gcc act gaa 27914
Arg Gln Gly Gln Ser Ala Asn Thr Asn Val Thr Asn Ala Thr Glu

2245 2250 2255

ttt atg ccc age tca age agg tac ccc gtg aat aaa gga gac aac 27959
Phe Met Pro Ser Ser Ser Arg Tyr Pro Val Asn Lys Gly Asp Asn

2260 2265 2270
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att caa aat caa tct ttt teca tac acc tgt att aaa gga gat ttt 28004
Ile Gln Asn Gln Ser Phe Ser Tyr Thr Cys Ile Lys Gly Asp Phe
2275 2280 2285
gct atg cct gte ccg tte cgt gta aca tat aat cac gcc ctg gaa 28049
Ala Met Pro Val Pro Phe Arg Val Thr Tyr Asn His Ala Leu Glu
2290 2295 2300
ggg tat tcc ctt aag ttc acc tgg cge gtt gta gcc aat cag gcc 28094
Gly Tyr Ser Leu Lys Phe Thr Trp Arg Val Val Ala Asn Gln Ala
2305 2310 2315
ttt gat att cct tge tgt tca ttt tca tac atc aca gaa taa 28136
Phe Asp Ile Pro Cys Cys Ser Phe Ser Tyr Ile Thr Glu
2320 2325 2330
aaaaccactt tttcatttta atttcttttt attttacacg aacagtgaga cttcctccac 28196
ccttccattt gacagcatac accagcctct ccccctteat agcagtaaac tgttgtgaat 28256
cagtccggta tttgggagtt aaaatccaaa cagtctcttt ggtgatgaaa cgtcgatcag 28316
taatggacac aaatccctgg gacaggtttt ccaacgttte ggtgaaaaac tgcacaccge 28376
cctacaaaac aaacaggttc aggctcteca cgggttatct cccecgatcaa actcagacag 28436
ggtaaaggtg cggtggtgtt ccactaaacc acgcaggtgg cgctgtctga acctctcggt 28496
gcgactcctg tgaggctggt aagaagttag attgtccagt agcctcacag catgtatcat 28556
cagtctacga gtgcgtctgg cgcagcageg catctgaatc tcactgagat tccggcaaga 28616
atcgcacacc atcacaatca ggttgttcat gatcccatag ctgaacacge tccagccaaa 28676
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Arg

Asn

Glu

Tyr

Thr

Glu
130

Pro

Asp

35

Asp

Gly

Val

Ser

Ala

115

Pro

Ala

Tyxr

20

Gly

Pro

Leu

Glu

Glu

100

Pro

Ile

Arg

Ala

Leu

Ile

Thr

Pro

85

Pro

Leu

Phe

val

Pro

Gln

Thr

Leu

70

Pro

Leu

Val

Val

Asp Glu

Val Met

Glu Lys
40

Thr Gln
55

Asn Asn

Leu Thr

Ala Val

Ile Ala

120

Asn Asp
135

Pro

Pro

265

Tyr

Thr

Tyxr

Val

Ala
345

Asp

Pro

25

Pro

Asn

Gln

Asn

Lys

105

Asn

Asp

Leu
250
Asn
Ser
Tyr
Asn
Ala

330

Glu

Phe
10

Phe
Leu
Gly
Gly
Ala
90

Ser

Asn

Asp

Ala

Pro

Arg

Leu

Ser

315

Asn

Gln

Asn

Ile

Gly

Ser

Gln

75

Asn

Asn

Ser

Lys

182

Asn
Ser
Gly
Arg
300

val

Glu

Pro
Thr
Val
Leu
60

Leu
Asn
Arg

Leu

Leu
140

Asn

Phe

Ala

285

Gly

Asn

Lys

Val

Pro

Leu

45

Thr

Thr

Lys

Leu

Ala

125

Ala

Thr

Asn

270

Ser

Asn

Ser

Phe

Tyr

Pro

30

Ser

Leu

Ser

Leu

Thr

110

Leu

Leu

Trp

255

Ala

Asn

Val

Gly

Ala
335

Pro

15

Phe

Leu

Lys

Thr

Ala

95

Leu

Gln

Gln

PCT/US02/33645

Gly

Leu

Glu

Arg

Tyr

320

Thr

Tyr

Thr

Asn

Leu

Ala

80

Leu

Ser

Val

Thr



Ala

145

Ala

Pro

Leu

Leu

Thr

225

Val

Phe

Val

Thr

Asn

305

Thr

Ala

Trp

Asp

Thr

385

Asp

Val

Pro

WO 03/046124

Ala

Pro

Leu

Ala

Lys

210

Val

Gln

Asn

Thrx

Tyr

290

Gly

Asn

Ser

Asp

Pro

370

Leu

Leu

His

Thr

Pro

Leu

Tyr

Val

1856

Thr

Lys

Asn

Ser

Asn

275

Asn

Ala

Lys

Arg

Asn

355

Asn

Trp

Asp

Gly

Ala
435

Leu

Gly

Leu

180

Ala

Asn

Asn

Asn

Asp

260

Asn

Lys

Ile

Leu

Lys

340

Asp

Gly

Thr

Ala

Ser

420

Ser

Val Thr
150

Leu Val
165

Gln Asn

Ala Ala

Asp Asp

Gly Asn
230

Gly Leu
245

Pro Val

Leu Leu

Leu Thr

Ala Val
310

Gln Leu
325

Leu Asp

Ala Val

Asn Ile

Thr Ala

390

Arg Leu
405

Ile Ala

Tyr Ile

Asn

Glu

Asp

Gly

Gly

215

Leu

Ser

Leu

Ser

Ala

295

Thr

Asn

Val

Ile

Ala

375

Asp

Trp

Leu

Ser

Ala

Asn

Phe

Thr

200

Leu

Gly

Leu

Gly

Leu

280

Asn

Leu

Ile

Asn

Pro

360

Val

Pro

Leu

Lys

Ile
440

Gly

Thr

Leu

185

Leu

Thr

Leu

Ala

Leu

265

Asn

Leu

Thr

Gly

Ile

345

Lys

Ile

Ser

Ala

Ala

425

Val

Thr Leu
155

Leu Lys
170

Ala Leu

Thr Leu

Leu Ser

Gln Ile
235

Ile Thr
250

Gly Phe

Met Gly

Gly Arg

Ala Glu

315

Ala Gly
330

Asn Gln
Leu Gly
Pro Glu
Pro Asn

395

Leu Val
410
Leu Lys

Ile Tyr

183

Arg

Leu

Ala

Gln

Thr

220

Ser

Pro

Thr

Asp

Asp

300

Leu

Leu

Asn

Ser

Thr

380

Cys

Lys

Gly

Phe

Leu

Leu

Ile

Leu

205

Val

Arg

Pro

Phe

Gly

285

Leu

Pro

Arg

Lys

Gly

365

Val

Ser

Ser

Thr

Tyr
445

Gln

Phe

Glu

190

Thr

Glu

Pro

Leu

Pro

270

Val

Gln

Leu

Tyr

Gly

350

Leu

Lys

Val

Gly

Leu

430

Ser

Ser

Ser

175

Arg

Pro

Pro

Leu

Arg

255

Leu

Lys

Phe

Gln

Asn

335

Leu

Gln

Pro

Tyr

Asp

415

Leu

Asn

PCT/US02/33645

Ala

160

Lys

Pro

Pro

Leu

Val

240

Leu

Ala

Leu

Glu

Tyr

320

Gly

Thr

Phe

Gln

Gln

400

Met

Asn

Gly
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Val Arg Arg Thr Asn Tyr Pro Thr Phe Asp Asn Glu Gly Thr Leu Ala
450 455 460

Asn Ser Ala Thr Trp Gly Tyr Arg Gln Gly Gln Ser Ala Asn Thr Asn
465 470 475 480

Val Thr Asn Ala Thr Glu Phe Met Pro Ser Ser Ser Arg Tyr Pro Val
485 490 495

Asn Lys Gly Asp Asn Ile Gln Asn Gln Ser Phe Ser Tyr Thr Cys Ile
500 505 510

Lys Gly Asp Phe Ala Met Pro Val Pro Phe Arg Val Thr Tyr Asn His
515 520 525

Ala Leu Glu Gly Tyr Ser Leu Lys Phe Thr Trp Arg Val Val Ala Asn

530 535 540
Gln Ala Phe Asp Ile Pro Cys Cys Ser Phe Ser Tyr Ile Thr Glu
545 550 555
<210> 34
<211> 34115
<212> DNA

<213> simian adenovirus SV-39

<220>

<221> CDS

<222> (13448)..(14959)

<223> L2 Penton

<220>

<221> CDS

<222> (17785)..(20538)

<223> L3 Hexon

<220>

<221> CDS

<222> (29515)..(311l1e6)

<223> L5 Fiber #1

<400> 34

catcatcaat ataacaccgc aagatggcga ccgagttaac atgcaaatga ggtgggcgga 60
gttacgcgac ctttgtettg ggaacgcgga agtgggegcg gcgggtttcg gggaggageg 120
cggggcgggg cgggegtgtce gecgeggeggt gacgcgccgg ggacccggaa attgagtagt 180
ttttattcat tttgcaagtt tttctgtaca ttttggecgeg aaaactgaaa cgaggaagtg 240
aaaagtgaaa aatgccgagyg tagtcaccgg gtggagatct gacctttgcec gtgtggagtt 300

tacccgctga cgtgtgggtt tcggtctcta ttttttcact gtggttttcce gggtacggte 360

184
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aaaggtcccc
accgtcaaga
actgtgaaaa
agctgttgga
tttgtgaaga
aggatgaatg
atttgccacc
- catcaggtga
acagcgggat
aagatgatga
gtaagtcctg
gttatctccg
tggectttgtt
tttcagatgt
cgaaactaac
ccecggaaacy
tggacttgtc
agcttcecggg
tacgggcggg
atcgagtgag
‘gtttgctgga
ctctgagtcg
tagagcagct
agaggctttt
ttgctgtaca
tggacttcct
ggcgettggt
tgaggcggga

cgagagcggd

attttatgac
ggccactctt
aatgaggaac
ggacattgtt
ttttagtctt
gctggagtct
acctcacaac
acttgacttg
cagcgatcce
tggcgatgat
tgaataccac
tcttaacget
gagtttattt
ggaggaacct
tcagcgctge
tgctgetgtt
cttaaagcga
tgactcagtg
aagggattag
aagttccatg
ggaggcctcc
ctttttgcac
gcctggactg
tccacaattg
tctgttggac
gacgctatgce
ggagaggcat
ggatctggaa

gctggaccct

tccacgtcag
gagtgcecggce
ttecttgcetat
accggagcte
catgatctct
gtggatgggt
tctcacactg
gcttgttacg
acggctttta
ggatttcgac
cgggatcgta
gcttttgtct
ttttectgtgt
gatagtacta
agacctaata
aattgcatag
cccegeccge
caataaaaat
gggagtataa
gacttgtacg
gacagaacct
cgggtgaagc
tttgattctt
gacttttcct
agatggaacg
ctatggaagt
cecgtetetge

gccatttcgg

ccggceggagyg

ctgatcgcta
gagaagagtt
ctcecggggcet
tgggagacga
atgatattga
tttttccgga
agcccgagtce
agactatgcc
tggtctctaa
tggacgctce
ccggagacce
acagtaagtg
ctcatagggt
ctggaaatga
ttttgagacc
aagatttatt
agtagggcge
tttettggea
agctggaggyg
agagcctaga
cttacatttg
gagagcacct
tgaatctcgg
cteccaggceceg
agcagacgca
tcggaatcag
gccagcagcg
aggaggagag

agtagggggy

185

gggtatttaa
ttctecetecg
gccagcgacce
tcctecaggtyg
tcegggtgtt
cgctatgcetg
agctgctatt
tcecggagtceg
ggcgattgcet
ggcggtgceg
gtctatgttyg
ttttgtgett
gttgtttatt
ggaggaaaag
ctcggcccag
ggaagagccc
ggtgccagtt
acaggtgtat
gaaaaatctyg
gaatctaagt
gaggtttctg
gacggaattt
ccaccggacg
tctgtgttca
gctcagcccg
gagggggagqd
tctgcaagcet
cggcatggaa

ataccggacc

PCT/US02/33645
tgcgcectceag 420
cgttccgeca 480
gtagccgecyg 540
atttctcact 600
gaggggcaag 660
ctagaggctg 720
cctgaattgt 780
gatgaggagg 840
atéctaaaag 900
gggagagact 960
tgttctctgt 1020
ttttaccctg 1080
ataggtcctg 1140
ccctececcege 1200
cgtgtgtcat 1260
actgaacctt 1320
ttttetctct 1380
gtgtttactt 1440
aggctgtcag 1500
tctttgegac 1560
tteggttece 1620
gatgggettt 1680
ctgctagagg 1740
gcgcttgett 1800
ggttacactc 1860
aagctgtacg 1920
caagtgctgce 1980
gagaagaatc 2040
cttttectga 2100
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gttggctttg
acgcggtcag
cctgatggcg
gaagggggac
gaacccggat
cgactgtcge
caacggcgcce
agaaatgtgce
cggtagcaat
ctactttttt
gtgttcecttt
tcacaagtgt
cagcgacaac
ctgtcacaac
ctgcacagat
ccgctggceca
gcgaggagtt
atccgeeget
gatcctgcge
cctgtgtaac
gcactcttgce
gggegtggcee
tttttcaggt
gtacageccc
cggttcgacc
tactatcagc
tctctecgee

cacctcagcc

ggggcggtgg
aagagggagc
aaaaacaggc
ttgcacctgce
gaggactggg
taccaggttc
accgtggaga
cctggggtgg
tttgggggty
ggcttcagca
tacgcttget
atgttggaga
gtggcttctg
atgatatgcg
ggcaaggtgce
gagtftgaac
ttcttgececa
acccaggttt
tacgacgact
ctgactgtga
ctgcgggagyg
agcgagaggyg
accatgagcg
tttctgacgg
gtggacggac
acatctactc
gccaagatca

ctggagcttt

ggggcgette
attttgagtc
tggaggtggt
tggaaaaata
aggtggtttt
gcgacaaggt
tggtggacce
tgggettgte
tggttattac
acacctgtgt
ggaagggggt
gatgcacctt
acaacggctg
gcectgggga
gcatgctcaa
acaatgtgat
gacagtgtaa
gctttggagyg
gtegggeteg

tggggatggt

agttttctte
tgggctataa
gatcaagcag
ggcgcttgece
gtccegtgga
tggacagcgce
tggctattaa

accggcgaga

tgtggtacgt
ctcgacttte
gtggtacccg
taactttgag
gaaccgatac
ggtcctgega
cagaaggggt
tggggtgact
cgcgaacact
ggaaatgagg
ggtgagccag
gggcatttce
cgectttett
tgtcccceea
gcctgtgcac
gacccgetgt
cctggeccac
aatatttgat
tactcgaacc
gactgaggag
ctcggacgag
aggggaggtyg
ccagaccgceg
tgcetgggcece
tccatctaac
cgctgecegece
cccaagcectt

tctagctcaa

186

gaggatgaag
ttggctgatg
gaagtatggg
caggtgaaaa
ggcaaggtag
cgcaacgtgt
ggttttgtgg
tttcatagtg
cctgtggtece
gtgggaggca
ggtaaggcta
agtgagggct
atcaagggag
aagccttace
attgtgggcc
agcttgtacc
tgcaacgtga
ataagcatgg
tgcgactgceg
gtgcgactgg
gaggactagg
tcggetgacy
ctgagctteg
ggagtgcgte
gctgcttcta
gcagccgcca
tacagccctg

gtggtggacc

PCT/US02/33645
aggggcgceca 2160
taaccgtgge 2220
aégactttga 2280
catactggat 2340
ctectgegtee 2400
acctgttggg 2460
ccaatatgca 2520
tgaggtttag 2580
tgcataattg 2640
aagtgcgcgg 2700
aagtgtctgt 2760
teceteccacge 2820
ggggtecgcat 2880
agatggttac 2940
'accggcgcca 3000
tgggaggcag 3060
tcatggaaca 3120
tggtgtataa 3180
gagcctctca 3240
accactgtca 3300
taggtggttg 3360
ctgtcttetg 3420
acggggccgt 3480
agaatgttac 3540
tgcgectacge 3600
cctcagcecege 3660
tatccgtgga 3720
aactcgcagce 3780
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cgtgagccaa
gtaaccgcaa
tgtggttgac
gtccatecgtt
gtctgaacgt
agggcctcgt
tggtgctgga
gtgttgacaa
gcctggatct
aagaccacca
aaagcgtgga
atgatgatgg
acatcgtagt
agggtcccag
atttgcattt
aaaaaaatgg
tgtgacttgce
tttagagagc
ctaacatgta
agttcaggaa
ctgagagttt
tctcgatcca
ggcggtggge
gggtggtcte
tgaggctgag
agcaacggac
tgcctttgga
gcgccaagaa

cgcattccac

cagttgcagce
aaattcaata
tttattcctg
cceggtegtt
tgagatacat
tttcaggggt
agatgtcctt
agcggttgag
tgaggttgge
gcaccgagta
agaatttgga
cgatgggccc
tgtggtcctyg
actggggaat
cccaggcettt
tctectggggce
cgcagccggt
tacaactgcc
agttttcccg
gcgaagcaaa
gactgagcag
gcagacctcc
gtccagctgg
ggtcacggtyg
geggctggtg
catgagctca
aacgtgccecg
cacggattce

cagccaggte

tggtgtcgac
aacagaattt
gatagectggg
gagaacacgg
gggcatgagc
ggtgttgtaa
cagcagcaag
ttgggagggyg
tatgttgccecg
accggtgcag
gacccctecgg
ccgggaggcea
ggtgagttca
gatggttcca
gatttcagag
gggggtgaty

gggcccgtag

atcatcctte
cactaagtcc
gtttttaagt
ttccagcegg
tcgtttecggg
gccatggtge
aatgggtggyg
gcgaaccgtt
tagtccaggce
cagtttgagc
dggggaataag

agctgaggat

ccgagtggag
aataaacagc
gggagggaac
tggatttttt
ccgtcteggg
atgatccagt
ctgatggcaa
tgcatgcggg
cccagatecgce
cgggggaatt
tgcccgecta
gcctgggceaa
tcataggaca
tccggtecgg
ggagggatca
agctgggtygg
atgacagcta
aaaagcgggdg
tgcaggagac
ggcttgaggce
tcccagaget
ggttggggcg
ggtccctcca
cccecgggetyg
gcttttegte
tctectgegge
agagcaagca
catccccacce

cttttgggtce

187

caacttteccc
acttgagaaa
ggcgggaacg
ccaagacccg
ggtggaggta
cgtaggccce
cgggaagacc
gactgatgag
gcctgggatt
tgtcgtgeag
ggttttccat
aaacgttgcg
ttttgacaaa
gggcgtagtt
tgtcaacctyg
aaagcaggtt
tgacgggttg
ccacactgtt
gtgaccctcc
catcggccaa
cggttacgtyg
gctctggctyg
tgggcgcagy
ggcgctggee
tccctgeaag
atgtcctttyg
ttttagegeg
gcagttggag

aaaaaccaag

PCT/US02/33645
gceccteccca 3840
agtttaaact 3900
gtaagacctyg 3960
atagaggtgg 4020
ggcccactge 4080
ccgctgggcg 4140
cttggtgtag 4200
gtgecattttg 4260
catgttatge 4320
cttggaaggg 4380
gcactecatcc 4440
ggggtccgtyg 4500
gcgcgggcag 4560
gcecctegecag 4620
gggggcgatg 4680
gcgcaagagce 4740
cagggtgtag 4800
taaaagttct 4860
tagggagaga 4920
gggcaagttc 4980
ctctacggca 5040
tagggaatga 5100
gttetcttea 5160
agggtgcget 5220
tcagccaaat 5280
gcgcgaaget 5340
tagagttttg 5400
caaacggttt 5460
cgcecegeegt 5520
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tttttttgat
agaggctgtc
ggtectegge
cgaatgaggc
aggtgtgcag
aagtcacgtg
cactctcttc
aggcgggcat
cgagcgccec
tctgteggtt
cgatggagcg
gctggacgta
gcaccagcct
cctctecgeg
ggggcagggyg
gcagcaggtg
agtcccgeac
gcgtcaggge
cgccgaggta
gctecgtgega
ggaagaggat
tgttgaagcg
gcagcttttc
ccecgeacgat
actcttegeg
agcccaacat
gcgagtagge

ccataacttt

gcgcecttecta
ggtgtctccg
gtagagaaac
gatgtgggaa
gcacatgtcc
atcctgtcect
cggttegetg
gacctgtgcg
cgtggagatg
atcaagcttg
ctgggtttygg
ctcectggce
cacgctccat
caggggctcg
gtcaagcagg
tttgtcaaag
cgccaaggcyg
cgaggcgtac
ggtggggtag
gggggccaga
ctgecctgaag
ggcgtecggge
caccagggag
gtcataatgce
gtctttccag
gtaaaactgg

cagggcggcc

tacaaactgg

cctegggtet
tagacggagyg
tcgcaccact
gggtaccggt
ccctegtecg
tccgeggggyg
tcgccaaagg
ctgaggttgt
cccttgaggt
gtggcaaaag
tttttttcce
acgcacttcc
ccgeggttgt
ttggtccagce
cgctegtceeg
taatcgatct
cgctegtatg
atgccgcaga
cagcgececc
aggtggcgge
atggcgtggyg
agacccacgg
gcggtgacca
tcttectttt
tactcttgga
ttgacggcect
ttgcgcaggg

tacttaaagt

ccatgaggcg
tcagggcgceg
ctgacataaa
cgttatcgat
cttccaaaaa
tataaaaggg
ccagctgttyg
cagtttctat
gctcggggee
acccgtagag
ggtcggettt
agccgggaaa
gcagggtgat
agaggcgacc
gggggtcgge
gatgcccggg

gactgagggg

tgtcatagac
cgcggatget
tgaggtgagce
agttggagga
cctecgecgat
gcacgtccag
tttcctteca
gaggaaaccce
gatagggaca
aggtgtgagt

cceggtegte

188

gtgccegegt
ctccteccagg
cgcecgggte
gagggggtcy
tgtgattgge
ggcgtttecc
gggtacgtaa
atacgaggaa
catttggtca
ggcgttggag
ttecttggee
aacggccgtyg
gacgtcgatg
gceccttgega
gtcgatggta
gcaacgcagg
ggcgccccag
gtaaaggggc
ggcccgtacyg
gcgetgggge
gatggtggge
aaagtgggcg
agcgcagtag
gaggtctegyg
gttttegtct
gcatcccttce

cagggcaaag

gcacatgcct

PCT/US02/33645
tcggtgacga 5580
ggggtcccge 5640
caggctagga 5700
gttttttcca 5760
ttgtaggtgt 5820
cecctectegt 5880
acgcgggtga 5940
gatttgatgyg 6000
gaaaacacaa 6060
agcaacttgg 6120
gégatgttga 6180
cgctecgtecyg 6240
ctggtggeca 6300
gagcagaagdyg 6360
aagatggcgg 6420
gcggtttece 6480
ggcatgggat 6540
tcectecagga 6600
tagtcgtaga 6660
ttttcatcte 6720
cgctgaaaaa 6780
taggactctt 6840
tccagggttt 6900
ttgaagagat 6960
ccacggtaag 7020
tcecacgggea 7080
gtgtcgcgga 7140
cgctcccagt 7200
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ctgagtagtc
agaggatttt
ccgageggtt
gcecccacgac
gttgctggaa
cegggttteg
cgcgaaatte
tgtctgegtg
gcaccagagc
cgaacgcgcec
gegggtgcega
ggatgtgatg
agcggccgea
gtegetgagg
cgteccgecagg
ccgecagetg
cgtgaatacg
gggccggceag
aggcgaagag
gcggcgggga
cggcacgtcg
ggctatcacc
cgtggtcttg
ctggcgcagg
ctggtcgatt
atcgttggag
tecggctgtac
gagttccacg

ggtggtggcg

tgtgegettt
gccacatctyg
gttgatgact
gtagaactct
agtaagttce
ctccacaaaa
gcggaatttt
gtcgcgecag
cggctcacecyg
catccaggtg
tcccaggggyg
gaagtaaaag
gtggtcgcag
gggccccaga
caagatggat
cggcttcagt
gaagttgtcg
gagatgcagg
atgaccgtgg
cgggctececg
gcgtggaget
cggegattga
aacctgaaag
atttcggcceca
tcctettect
atgeggcecea
accacctctce
tggcgggcega

gcgtgctegg

ttgtgcttgy
ggcataaagt
tgggcagcca
atgaaacgcg
cgcggctega
tcctgecaga
ctgccgatgg
gcgtcceage
gtgattttca
taggtctcca
aaaaacttga
tceceggegge
cgcgagacgg
gccaaaaagc
gagggttcca
tcttgcacca
ggtagaggcyg
tggtacttga
ggccgegged
gcggcagegy
cgggcagggy
cgtcctggat
agagttcgac
cgtcccegga
gcaagtctcc
tgagctggga
cgtgaacgtc
aaaccggata

ccacaaaaaa

ggttaggcag
tgcgagagat
ggagaatttc
gagcgecgceg
cgcegtgtte
tgtggtcgac
cttgcttcetg
cgagctegceg
tgacgaggag
cgtcgtaggt
tgggctgecea
gcgtggaaca
agtgaaggct
ggagcgggaa
ccgtteecceg
gctctegeag
ggaggcggtyg
tttecccacgg
ccaccagcgt
cggctcggga
ctggtgctge
ceggeggegce
agaatcaatc
gttgtcttga
gtgaccggcg
aaaggcattg
gcgggegegce
gtttcggagg

atacatgatc

189

ggagtaggtg
tctgaagggg
gtcgaageceg
cagcaggggd
cgtgcggete
tagcaagagc
ggggttcaag
agccagattce
aaagggcacc
gagaaacaga
ccattgggag
ttcgtgctgg
gtgaatcagg
cgaccgcgeg
cccgeggace
cgtttegteg
gacttccagg
atgacggtcg
tcegeggggyg
ccecgegggea
gcgeggagcet
tgcgtgaaga
tcggcategt
tacgcgattt
cgttcgacgg
atgccgacct
atcaccacct

cgctgataca

cagcggcgga

PCT/US02/33645
acgtcgttaa 7260
ccgggcecacct 7320
ttgatgttgt 7380
cacttttcaa 7440
cagtcctcca 7500
tgcagtcggt 7560
caaaaaaagg 7620
agggccagca 7680
agctgttttc 7740
cgttecggtce 7800
ctctgggegt 7860
tttttgtaaa 7920
tgaatcttge 7980
gccacttcecgg 8040
gaccagactt 8100
ctgggcgaat 8160
aggtgtgtga 8220
cgggcgtcca 8280
gtctttateg 8340
agtcgggcag 8400
gactggcaaa 8460
ccaccggace 8520
taaccgceggce 8580
ctgccatgaa 8640
tggcecgegag 8700
cgttccacac 8760
gggcgagatt 8820
gatagttgag 8880
gggtcagctce 8940



WO 03/046124

gttgatgtcg
gaaaaattgg
cgccacggtg
ctcgacttet
tcggeggege
ccgtegacgce
gccgccgecqg
gctaactatg
ttgaaaatcc
aggtaagctg
gatgaggtag
tttgcgccea
gcggcggagy
ttccgectegg
cagggccadg
gtcctgaaag
gcagttgctc
gcggagacge
ctggtagccc
gggggcegttg
catccaagtg
gatgtttcge
gcagtcggeg
ggaggagaac
cccgaatacg
gcgtceccgaac
ggccacgtcg

aggggaaccc

cccagcgect
ctgttcctgg
gccctgactt
tcgaccgett
cggcggcgga
atggtctegg
agcggaggta
catctgatca
acgggatcgyg
aggaccgtct
ttgaagtagg
gcttgctgta
tcctfgtagt
ccggacgaga
tcggeccacga
tcgtcgagat
atgacggacc
gagtaggccce
accagcagat
ggggegagat
atgeccgcetgg
agcggctgga
atgctctacyg
gcaagggggt
gagggeggtt
gcggggtece

cgctccacce

gaagcagagg

ccaggegtte
ccgagaccgt
cgcgttcgaa
cgggcacctce
cgggcaggcg
tgacggcgeg
acagggagat
atgtttgcegt
aaaaccgttc
cgggggcttg
cgctcttgag
tccgcaggeg
attcttgcecat
gccgegtcag
cgegetegge
ccacaaagcyg
agtttacggt
gcgtectcgaa
gcggcggcgyg
cttccaacat
ccgtggtget
agtactcgat
gggaaaaaga
caaagaccac
ttttgectttt
agtccececgge
cgcctaccac

cggtgttgga

catggcctcg
gagctcttct
agccccgggt
ctcttecteg
gtcgacgaaa
accctgttceg
cggggggcygy
agtgacctcyg
caggaacgcg
tctgttetgt
gcggcggatg
gtcggccatg
cagcctttcece
gccgtacceg
cagcacggce
gtggtacgeg
ctgggtgcca
gatgtagtcg
ctggcggtag
gaggcggtga
ggcgegggcdg
ggtggggcga
agggccagtg
cgaggctcgg
ttctcagatg
ggtgcctgeg
ggcccaggcg

cgtggaggag

190

taaaagtcca
tccaagagcc
gcctecteca
accaccacct
cgctcgatca
cgaggacgca
tecgtggggga
ggtcggageg
tctagécaat
cttccegegg
gtggacagga
ccccacactt
acgggcacct
cgctgecect
tgctggatge
ccagtgttga
tggcccacgg
ttgcaggtcc
aggggccacc
tagccgtaga
tagtcgcgaa
ctctgeccccg
aacaaccgcc
gttcgaaacc
catccecgtgce
gcegtgacygy
gcggtggetce

ggccaggggt

PCT/US02/33645
cggcaaagtt 9000
gaatgagatc 9060
cctcttecte 9120
caggcggggce 9180
tttcceccecect 9240
gggtgaagge 9300
gactgacggce 9360
agctcagcge 9420
cacagtcgca 9480
tggtgctgcet 9540
gaaccacgte 9600
ctccttgaca 9660
cgtcttette 9720
gtggttggag 9780
gggtgagggt 9840
tggtgtaggt 9900
tttccaggta 9960
gcagcaggta 10020
gctgggtgge 10080
tgtagcgega ;0140
cgeggttececa 10200
tgaggcggge 10260
ttccgtagee 10320
cgggtggegg 10380
tgcggcagat 10440
cggcttctac 10500
tgcgeggege 10560
tggctecgget 10620
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gggggcectg
gtacgtgcecg
agacttgcgt
gagagaggag
ggcggcecgec
gaagagctte
catgcatctg
ggctcagctyg
gctgaacatt
tatcgtagtg
catgctgteg
agacaaggag
aagcgacgac
ccggegegag
cggcagcgec
ccgacgcgeg
ggacgacgag
cgtctgegge
cgctgcagag
gcatcctgge
ggtttgcgge
tgctggecat
aggtttacaa
atctggaccg
aggaagccaa
acgtgccecg
ccgaggtgece
ggcagggcect

gggtgcgege

agtcccgagce
cggagcaatc
tttcgggcgg
gactttgagg
aacctggtga
aatcatcacg
tgggattttyg
ttectcatceg
gcagagcctg
caggagcgcet
ctgggcaaat
gtgaagatag
ctgggggtgt
ctgagcgacc
gaggcggccyg
ctggaggcegyg
ttgggcattg
cgccatggtyg
tcagccttec
gctgacggeg
cattttggaa
cgtcaacgcece
cgcgctgeta
cttggtgacg
tctgggctcy
cggtcaggag
gcagagcgag
gcagacggta

tcegetggge

ggcacccgcyg
tgtttegega
ggagggagtt
cggacgagcg
gcgegtacga
tgcgecacgcect
tggaggcgta
tgcaacatag
aggggegetg
cgctgagect
tttacgcececg
acagctttta
accgcaacga
gcgagetttt
agtactttga
ctggcgtegyg
acttgtagcc
acggcggegyg
ggagtgacgc
cgcaaccccg
gcggtggtge
ctggcggaga
gaaagggtgg
gacgtgaagg
ctggtggceccece
gactacgtga
gtgtaccagt
aacctgacgc

gaccgcagca

cgtggctctyg
ccgcagegge
gcgtcacggg
cacgggggtyg
gcagacggtc
gattgcgege
cgttcagaac
tcgagacaac
gctcttggat
ggccgacaag
caagatctac
catgcgcatg
ccgcatacac
gcacagcctg
cgccggagceg
ggagtacggyg
gtttttegtt
gecgcgeecca
ccgecggacga
aggcttttcg
cctcecagacce
ccaaggccat
gacgctacaa
aggccgtage
tcaacgcctt
actttctgag
ctggcecccaa
aggcctttca

cggtgtccag

191

aagcgcgacg
gaggaggccyg
ctggaccggce
agtccegege
aaggaggaga
gaagaggtgg
cccagcagcea
gaaacgttca
ctcattaaca
gtggectgccea
aagtctccgt
gcgctcaagg
aaggcggtga
catecgggegt
gacttgeget
gtcgaggacyg
agatatgtcg
ggacccggec
ctggtccgag
gcagcagccyg
caaccccace
ccgcccagac
cagctccaac
ccagcgagag
cctgagcacg
cgccctcege
ctactacttce
gaacctgcag

cctgctgacce

PCT/US02/33645
cggeggagge 10680
aggagatgcg 10740
agagggttct 10800
gggctcacgt 10860
tgaacttceca 10920
ccatcggect 10980
agccgetgac 11040
gggaggccat 11100
tcttgcagag 11160
tcaactacag 11220
tcgtecccat 11280
tgctgactet 11340
gcgecageeg 11400
tgactggtge 11460
ggcagccatc 11520
acgatgaagc 11580
gcgaacgage 11640
acgcgegegg 11700
gccatgegte 11760
caggcaaacc 11820
cacgaaaagg 11880
gaggccggge 11940
gtgcagacca 12000
cggtttttca 12060
ctgccggega 12120
ctgatggtgg 12180
cagaccteccc 12240
ggcctttggg 12300
cccaatgececec 12360
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ggctgctcett gecttctcatt gcteccgttca ccgacagegg ttccatcage cgcgactett 12420
acctgggaca cctgctcacc ctgtaccggg aggccatcgg gcaggcgcegyg gtggacgagc 12480
agacgtacca ggaaatcacc agcgtgagcc gegegetggg gcaggaggac acgggcagct 12540
tggaggcgac tctgaacttc ctgctgacca accggcggca gcgectaccet ccccagtacg 12600
cgctgaacgc ggaggaggag cgcatcctge gtttegtgca gecagagcacc gcgctgtact 12660
tgatgcggga aggcgecctet cccagegett cgetggacat gacggeggec aacatggagc 12720
catcgttcta cgccgeccaac cgtccctteg tecaaccgget aatggactat ttgcatcggg 12780
cggcggccet gaacccggaa tactttacta acgtcatcct gaacgaccgt tggctgccac 12840
ctceceggett ctacacgggg gagttcgacce tececcggagge caacgacggt ttcatgtggg 12900
acgacgtgga cagcgtgttc ctgcccggca agaaggagge gggtgactct cagagccacc 12960
gcgegagect cgcagacctg ggggcgaccg ggccegegte tccgetgect cgectgecga 13020
gegeccageag cgccagegtyg gggcgggtga gccgteegeg ccteageggt gaggaggact 13080
ggtggaacga tccgctgcte cgtccggeccc gcaacaaaaa cttccccaac aacgggatag 13140
aggatttggt agacaaaatg aaccgttgga agacgtatgc ccaggagcat cgggagtgge 13200
aggcgaggca acccatggge cctgttctge cgccctetecg gegeceecgege agggacgaag 13260
acgccgacga ttcagccgat gacagcageg tgttggatct gggegggage gggaacccct 13320
ttgcccacct geaacctcge ggegtgggte ggcggtggeg ctaggaaaaa aaattattaa 13380
aagcacttac cagagccatg gtaagaagag caacaaaggt gtgtcctget ttcttccegg 13440
tagcaaa atg cgt cgg gcg gtg gca gtt ccc tce geg gea atg gcg tta 13489

Met Arg Arg Ala Val Ala Val Pro Ser Ala Ala Met Ala Leu

1 5 10
gge ccg ccec cct tet tac gaa age gtg atg geca geg gec ace ctg caa 13537
Gly Pro Pro Pro Ser Tyr Glu Ser Val Met Ala Ala Ala Thr Leu Gln
15 20 25 30
gcg ccg ttg gag aat cct tac gtg ccg ccg cga tac ctg gag cct acg 13585
Ala Pro Leu Glu Asn Pro Tyr Val Pro Pro Arg Tyr Leu Glu Pro Thr

35 40 45
ggc ggg aga aac agc att cgt tac teg gag ctg acg ccc ctg tac gac 13633
Gly Gly Arg Asn Ser Ile Arg Tyr Ser Glu Leu Thr Pro Leu Tyr Asp
50 55 60

acc acc cgc ctg tac ctg gtg gac aac aag tca gca gat atc gcc acc 13681
Thr Thr Arg Leu Tyr Leu Val Asp Asn Lys Ser Ala Asp Ile Ala Thr

65 70 75

192
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ttg aac tac cag aac gac cac agc aac ttt ctc acg tcc gtg gtg cag 13729
Leu Asn Tyr Gln Asn Asp His Ser Asn Phe Leu Thr Ser Val Val Gln
80 85 90

aac agc gac tac acg ccc gcc gaa gcg agc acg cag acc att aac ttg 13777
Asn Ser Asp Tyr Thr Pro Ala Glu Ala Ser Thr Gln Thr Ile Asn Leu
95 100 105 110

gac gac cgc tcg cgc tgg ggc ggg gac ttg aaa acc att ctg cac act 13825
Asp Asp Arg Ser Arg Trp Gly Gly Asp Leu Lys Thr Ile Leu His Thr
115 120 125

aac atg ccc aac gtg aac gag ttc atg ttt acc aac tcg tte agg gct 13873
‘Asn Met Pro Asn Val Asn Glu Phe Met Phe Thr Asn Ser Phe Arg Ala
130 135 140

aaa ctt atg gtg gcg cac gag gcc gac aag gac ccg gtt tat gag tgg 13921
Lys Leu Met Val Ala His Glu Ala Asp Lys Asp Pro Val Tyr Glu Trp
145 150 155

gtg cag ctg acg ctg ccg gag ggg aac ttt tca gag att atg acc ata 13969
Val Gln Leu Thr Leu Pro Glu Gly Asn Phe Ser Glu Ile Met Thr Ile
160 165 170

gac ctg atg aac aac gcc att atc gac cac tac ctg gcg gta gcc aga 14017
Asp Leu Met Asn Asn Ala Ile Ile Asp His Tyr Leu Ala Val Ala Arg
175 180 185 190

cag cag ggg gtg aaa gaa agc gag atc ggc gtc aag ttt gac acg cgc 14065
Gln Gln Gly Val Lys Glu Ser Glu Ile Gly Val Lys Phe Asp Thr Arg
195 200 205

aac ttt cgt ctg gge tgg gac ccg gag acg gg9g ctt gtg atg ccg ggg 14113
Asn Phe Arg Leu Gly Trp Asp Pro Glu Thr Gly Leu Val Met Pro Gly
210 215 220

gtg tac acg aac gaa gct ttc cat ccec gac gtg gtc ctc ttg ccg ggc 1416l
Val Tyr Thr Asn Glu Ala Phe His Pro Asp Val Val Leu Leu Pro Gly
225 230 235

tge ggg gtg gac ttt acc tac agc cgg tta aac aac ctg cta ggc ata 14209
Cys Gly Val Asp Phe Thr Tyr Ser Arg Leu Asn Asn Leu Leu Gly Ile
240 245 250

cgc aag aga atg ccc ttt cag gaa ggg ttt cag atc ctg tac gag gac 14257
Arg Lys Arg Met Pro Phe Gln Glu Gly Phe Gln Ile Leu Tyr Glu Asp
255 260 265 270

ctg gag ggc ggt aac atc ceg gec ctg ctg gac gtg ccg geg tac gag 14305
Leu Glu Gly Gly Asn Ile Pro Ala Leu Leu Asp Val Pro Ala Tyr Glu
275 280 285

gag agc atc gcc aac gca agg gag gcg gcg atc agg gge gat aat ttc 14353

Glu Ser Ile Ala Asn Ala Arg Glu Ala Ala Ile Arg Gly Asp Asn Phe
290 295 300

193
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gcg gcg cag ccc cag gecg get cca acc ata aaa ccc gtt ttg gaa gac 14401
Ala Ala Gln Pro Gln Ala Ala Pro Thr Ile Lys Pro Val Leu Glu Asp
305 310 315

tcc aaa ggg cgg agc tac aac gta ata gcc aac acc aac aac acg gct 14449
Ser Lys Gly Arg Ser Tyr Asn Val Ile Ala Asn Thr Asn Asn Thr Ala
320 325 330

tac agg agc tgg tat ctg gect tat aac tac ggc gac ccg gag aag 999 14497
Tyr Arg Ser Trp Tyr Leu Ala Tyr Asn Tyr Gly Asp Pro Glu Lys Gly
335 340 345 350

gtt agg gcc tgg acc ctg ctc acc act cecg gac gtg acg tge ggt tca 14545
Val Arg Ala Trp Thr Leu Leu Thr Thr Pro Asp Val Thr Cys Gly Ser
355 360 365

gag cag gtc tac tgg teg ctg cct gac atg tac gtg gac cct gtg acg 14593
Glu Gln Val Tyr Trp Ser Leu Pro Asp Met Tyr Val Asp Pro Val Thr
370 375 380

ttt cge tcc acg cag caa gtt agc aac tac cca gtg gtg gga gcg gag 14641
Phe Arg Ser Thr Gln Gln Val Ser Asn Tyr Pro Val Val Gly Ala Glu
385 390 395

ctt atg ccg att cac agc aag agc ttt tac aac gag cag gcc gtc tac 14689
Leu Met Pro Ile His Ser Lys Ser Phe Tyr Asn Glu Gln Ala Val Tyr

400 405 410
teca cag ctc att cgt cag acc acc gcc cta acg cac gtt ttc aac cgc 14737
Ser Gln Leu Ile Arg Gln Thr Thr Ala Leu Thr His Val Phe Asn Arg
415 420 425 430
ttc ccc gag aac caa atc cta gtg cga cct cca geg ccc acc atec acc 14785
Phe Pro Glu Asn Gln Ile Leu Val Arg Pro Pro Ala Pro Thr Ile Thr
435 440 445

acc gtc agc gag aac gtg ccc gct cta acc gat cac ggg acg ctg cct 14833
Thr Val Ser Glu Asn Val Pro Ala Leu Thr Asp His Gly Thr Leu Pro
450 455 460

ttg cag aac agc atc cgc gga gtt cag cga gtt acc atc acg gac gcc 14881
Leu Gln Asn Ser Ile Arg Gly Val Gln Arg Val Thr Ile Thr Asp Ala
465 470 475

cgt cgt cgg acc tgt ccc tac gtc tac aaa gcc ttg gga atc gtg gcc 14929
Arg Arg Arg Thr Cys Pro Tyr Val Tyr Lys Ala Leu Gly Ile Val Ala

480 485 490
ccg cgec gtc ctg tcg agt cgc act ttec tag atgtccatcc tcatctctce 14979
Pro Arg Val Leu Ser Ser Arg Thr Phe
495 500

cagcaacaat accggttggg gtctgggegt gaccaaaatg tacggaggcg ccaaacgacg 15039
gtccccacaa catcccegtge gagtgegcgyg gecactttaga gccccatggg ggtcgcacac 15099

gcgegggege accggccgaa ccaccgtega cgacgtgatc gatagcgtgg tggccgacgce 15159

194
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ccgcaactac
cgccagggcec
cacggccgcce
cgecgccaga
gcaggccgec
cagggactcg
aaaaagttct
agtttaaaga
tgaaaccgcg
cggtggegtt
tgaattggaa
ccececgggtga
acgaagacat
cgaggacggy
ccgtgacget
agggcggcega
acgtactgga
tcaaagaagt
gcgccgcaca
cagctgctgce
cgtggacgga
tttctggcat
gggggcgeac
tcgcecaccge
tggtgcgcta
ttacttgteg

ctttgggagg

ttctgeegge

cagcccgcetce
tacgcccgea
atgaaagcceg
cgcgcagcceg
gcecgecatcet

gccaccggcg

aagcccaatce

ggagctgcetg

tecgecgtgaaa

gggagacggg

ggggcgcaag

aaaatccgcece
tctggageag
cgagatcgcce
gcaacaggtg
gctgecagecce
catgataaaa
ggcgccggga
ggcggtagag
cgcecgtggece
ggcgccegty
aatgccggag
ctaccgtccg
cagagtgaga
ccatcccage
actccgtatyg
cagcggtttg

cctgatcccecce

gatccacggt
gaaagtctcg
ctcgetctet
ccaacgccgce
ccagtctatc
tgcgagttece
ggtgttccgt
caagcgctgg
cgcgtgaaga
gaggtggagt
gtgcaacggg
tggaagggca
gcgctggata
atccecgetgg
ttgccggtga
accatgcagc
atggagcccg
atgggegtge
gccatgcaga
agcgccgega
cagccggeca
tacgcgcetge
cgacgcagca
cgcgtaacga
attctttaaa
gcegtgeeccyg
cgccgeegte

ataatcgceg

ggacgaagtc
tctgcgecege
gctgecgtcge
cgccggeega
cgccccccga
cgtgagaacc
tgtgtgttca
tcceecgaaat
agcaggaaaa
ttgtgegcecte
tgctgegtcce
taaagcgegt
gaagcgggga
acacttccaa
gcgecececte
tcctggttee
acgtgcagcce
agaccgtgga
ccgacgtggg
cgcaaacgga
gaagacgcgt
atccttccat
ccactcgecg
cacgtcgcgg
aaaccgctce
gectaccgagg

gggcggttca

cagccatcgg

195

atcgacggcg
cgecegttege
gcacgtatcg
gtgcgececgece
cgcgggaatg
cgtectecte
gctcgtcatyg
ctatgcgecg
gctagagaca
gttegcgecg
cggcacggtyg
gtacgatgag
gtttgcttac
cceccaccccc
gcgacgcgge
caagaggcag
cgatattaaa
catccagatt
gatgatgacg
agccggcatg
cagacggacg
catccccacc
ccgtecgeege
ccgecgettg
tacgttgcag
aagatcccgce
ccggegecte

ggccattccc

PCT/US02/33645
tggtggccga 15219
taaagcgcce 15279
tgggtecgecg 15339
gggccegccca 15399
tgtactgggt 15459
gtccctgaat 15519
accaaacgca 15579
gcgecggacyg 15639
aaagaggagg 15699
cgtcggegag 15759
gtgtctttca 15819
gtgtacgggg 15879
ggcaagaggg 15939
agtctgaaac 15999
ataaaacgcg 16059
aaactagagg 16119
atccgtccca 16179
cccatgacca 16239
gacctgcceg 16299
cagaccgacc 16359
tacggcceceg 16419
cceggctace 16479
acggcacgag 16539
accctgecceg 16599
atgggcaage 16659
cgacgacgga 16719
aagggaggca 16779
ggaatcgcca 16839
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gcgtageggt
tcttteggea
gcacggcacyg
gggcgcecttte
aacttacgge
ggacacgcag
cgacctggcece
ggtggaggag
gcecgacatg
ggtgggtage
gccecatcgece
tttggacctg
ggtttctege
cgccaactgg
ccgtegetgt

tatgtgtgcce

tcg
Serxr

atg
Met

atg
Met
510

tac
Tyr

teg
Ser

gag
Glu
525

ttc
Phe

tac
Tyr

acc
Thr
540

acc
Thr

cac
His

gac
Asp

cce
Pro

gtc
Val

gtg
Val

acg
Thr

ctg
Leu

gce
Ala
590

gcaggctagc
gactcaacgc
cggccgtata
aattggagceg
aaccgggtgt
tttcagcaaa
aaccaggcca
aacctgccece
gaggagacgc
tcgcagectge
tccatggege
ccgecgecccy
cccgccatee
cagaccaccc
ttttaaagca

tatatcacgc

ccg
Pro

cag
Gln

ctg
Leu

agc
Ser

tca
Ser

ctg
Leu

tgg
Trp

ccg
Pro

ggc
Gly

cagcgccact
ccagcatgga
tggggacgtyg
gtgtgtggag
ggaactccag
aggtggtgga
ttcaaaagga
ctctggaggc
tagttactaa
cgtccctcac
gcceegtggyg
aacccggcaa
gccecgtege
tcaacagtat
caatttatta

gttcagagcc

tac
Tyr
515

teg
Ser

ctg
Leu

ggt
Gly
530

aac
Asn

aag
Lys

545

gtc
Val

acc
Thr
560

gac
Asp
575

aag
Lys

gtg
Val

ggc
Gly

ace
Thr

gaa
Glu

gac
Asp

gat
Asp

cgg
Arg

acc
Thr

gac
Asp

aac
Asn

cgg
Arg
595

gattttacta
agacatcaat
gagcgagatc
cggcttgaaa
cacggggcag
cggcateget
aattaacagc
gctgcececccee
gagcgaggag
gctgaagcce
agtcgacccg
ccgegtgect
cgtggccact
tgtcggactyg
aacgagtagc

tgaccgtccg

atc
Ile

atg
Met

cac
His

ttt
Phe

gtg
Val

cag
Gln

ttc
Phe

aac
Asn
550

agg
Arg

tce
Ser

cag
Gln
565

cga
Arg

tcc
Ser

tac
Tyxr

gct
Ala
580

cta
Leu

gtg
Val

gac
Asp

196

accctgtegg
ttctectcte
ggcacgaacc
aattteggtt
atgctgaggg
tcgggectca
cgecectggage
aagggagaga
ccgccatcat
accacctatc
cccatcgacg
ccecgteccca
cccecgcectate
ggggtgaagt
cctgtcttaa
tcaag atg g

5

cag
Gln

gce
Ala

999
Gly
520

cgt
Arg

gce
Ala
535

gcg
Ala

acc
Thr

cce
Pro

gtg
Val

atc
Ile

aca
Thr

ctg
Leu

tac
Tyr

aaa
Lys

acc
Thr
585

agt
Ser

atg
Met

gce
Ala
600

PCT/US02/33645
tcgegecgte 16899
tggcccegeg 16959
agatgaacgg 17019
ccactctgaa 17079
acaagctaaa 17139
acggcgeccgt 17199
cgcggecgea 17259
agcgececcgeg 17319
acgaggagge 17379
ccatgaccaa 17439
cggtggccac 17499
tecgetecgee 17559
cgagccgcaa 17619
ctctgaageg 17679
tcecategttg 17739
cc act ccg 17796

Met Ala Thr Pro

05
gac gcc 17844
Asp Ala
acg gaa 17892
Thr Glu
gcg ccc 17940
Ala Pro

555
cgc tte 17988
Arg Phe
570
cgc tte 18036
Arg Phe
acc tac 18084
Thr Tyr
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ttt gac atc cgc ggc gtg atc gac cgc gga cct agce ttc aag cct tac 18132
Phe Asp Ile Arg Gly Val Ile Asp Arg Gly Pro Ser Phe Lys Pro Tyr
605 610 615
tcc gge acg gct tac aac tca ctg get ccc aaa ggg gcg ccc aac aac 18180
Ser Gly Thr Ala Tyr Asn Ser Leu Ala Pro Lys Gly Ala Pro Asn Asn
620 625 630 635
agc caa tgg aac gcc aca gat aac ggg aac aag cca gtg tgt ttt gct 18228
Ser Gln Trp Asn Ala Thr Asp Asn Gly Asn Lys Pro Val Cys Phe Ala
640 645 650
cag gca gct ttt ata ggt caa agc att aca aaa gac gga gtg caa ata 18276
Gln Ala Ala Phe Ile Gly Gln Ser Ile Thr Lys Asp Gly Val Gln Ile
655 660 665
cag aac tca gaa aat caa cag gct gct gcc gac aaa act tac caa cca 18324
Gln Asn Ser Glu Asn Gln Gln Ala Ala Ala Asp Lys Thr Tyr Gln Pro
670 675 680

gag cct caa att gga gtt tcc acc tgg gat acc aac gtt acc agt aac 18372
Glu Pro Gln Ile Gly Val Ser Thr Trp Asp Thr Asn Val Thr Ser Asn
685 690 695

gct gcc gga cga gtg tta aaa gcc acc act ccc atg ctg cca tgt tac 18420
Ala Ala Gly Arg Val Leu Lys Ala Thr Thr Pro Met Leu Pro Cys Tyr

700 705 710 715
ggt tca tat gce aat ccc act aat cca aac ggy ggt cag gca aaa aca 18468
Gly Ser Tyr Ala Asn Pro Thr Asn Pro Asn Gly Gly Gln Ala Lys Thr
720 725 730
gaa gga gac att tcg cta aac ttt ttc aca aca act gcg gca gca gac 18516
Glu Gly Asp Ile Ser Leu Asn Phe Phe Thr Thr Thr Ala Ala Ala Asp
735 740 745

aat aat ccc aaa gtg gtt ctt tac agc gaa gat gta aac ctt caa gcc 18564
Asn Asn Pro Lys Val Val Leu Tyr Ser Glu Asp Val Asn Leu Gln Ala
750 755 760

cce gat act cac tta gta tat aag cca acg gtg gga gaa aac gtt atc 18612
Pro Asp Thr His Leu Val Tyr Lys Pro Thr Val Gly Glu Asn Val Ile
765 770 775

gcc gca gaa gcc ctg cta acg cag cag gcg tgt ccc aac aga gca aac 18660
Ala Ala Glu Ala Leu Leu Thr Gln Gln Ala Cys Pro Asn Arg Ala Asn
780 785 790 795

tac ata ggt ttc cga gat aac ttt atc ggt tta atg tat tat aac agc 18708
Tyr Ile Gly Phe Arg Asp Asn Phe Ile Gly Leu Met Tyr Tyr Asn Ser
800 805 810

aca ggg aac atg gga gtt ctg geca ggt cag gcec tcg cag tta aac gca 18756
Thr Gly Asn Met Gly Val Leu Ala Gly Gln Ala Ser Gln Leu Asn Ala
815 820 825
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gtt gta gac ctg caa gat cga aac acg gaa ctg tce tat cag cta atg 18804
Val Val Asp Leu Gln Asp Arg Asn Thr Glu Leu Ser Tyr Gln Leu Met
830 835 840

cta gat gct ctg ggt gac aga act cga tat ttc tca atg tgg aat cag 18852
Leu Asp Ala Leu Gly Asp Arg Thr Arg Tyr Phe Ser Met Trp Asn Gln
845 850 855

gcc gtg gac agc tac gat cca gac gtt agg att atc gag aac cat ggg 18900
Ala Val Asp Ser Tyr Asp Pro Asp Val Arg Ile Ile Glu Asn His Gly
860 865 870 875

gtg gaa gac gag ctg ccc aat tac tgt ttt cca ctec cca ggc atg ggt 18948
Val Glu Asp Glu Leu Pro Asn Tyr Cys Phe Pro Leu Pro Gly Met Gly
880 885 890

att ttt aac tcc tac aag ggg gta aaa cca caa aat ggc ggt aat ggt 18996
Tle Phe Asn Ser Tyr Lys Gly Val Lys Pro Gln Asn Gly Gly Asn Gly
895 900 905

aac tgg gaa gca aac ggg gac cta tca aat gcc aat gag atc gct tta 19044
Asn Trp Glu Ala Asn Gly Asp Leu Ser Asn Ala Asn Glu Ile Ala Leu
910 915 920

gga aac att ttt gcc atg gaa att aac cte cac geca aac ctg tgg cgc 19092
Gly Asn Ile Phe Ala Met Glu Ile Asn Leu His Ala Asn Leu Trp Arg
925 930 935

agc ttc ttg tac agc aat gtg gcg ctg tac ctg cca gac agc tat aaa 19140
Ser Phe Leu Tyr Ser Asn Val Ala Leu Tyr Leu Pro Asp Ser Tyr Lys

940 945 950 955
ttc act ccec gect aac atc act ctg ccc gec aac caa aac acc tac gag 19188
Phe Thr Pro Ala Asn Ile Thr Leu Prc Ala Asn Gln Asn Thr Tyr Glu
960 965 970
tat atc aac ggg cge gtc act tet cca acc ctg gtg gac acc ttt gtt 19236
Tyr Ile Asn Gly Arg Val Thr Ser Pro Thr Leu Val Asp Thr Phe Val
975 980 985

aac att gga gcc cga tgg tcg ccg gat ccc atg gac aac gtc aac cce 19284
Asn Ile Gly Ala Arg Trp Ser Pro Asp Pro Met Asp Asn Val Asn Pro

990 995 1000

ttt aac cat cac cgg aac gcg ggc ctc cgt tac cge tce atg ctg 19329
Phe Asn His His Arg Asn Ala Gly Leu Arg Tyr Arg Ser Met Leu

1005 1010 1015
ctg gga aat gga cgc gtg gtg cct ttc cac ata caa gtg ccg caa 19374
Leu Gly Asn Gly Arg Val Val Pro Phe His Ile Gln Val Pro Gln

1020 1025 1030
aaa ttt ttec gcg att aag aac ctc ctg ctt ttg cec gge tcc tac 19419
Lys Phe Phe Ala Ile Lys Asn Leu Leu Leu Leu Pro Gly Ser Tyr

1035 1040 1045
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act tac gag tgg agc ttc aga aaa gac gtg aac atg att ctg cag 19464
Thr Tyr Glu Trp Ser Phe Arg Lys Asp Val Asn Met Ile Leu Gln

1050 1055 1060
agc acc ctg ggc aat gat ctt cga gtg gac ggg gcc age gtc cgce 19509
Ser Thr Leu Gly Asn Asp Leu Arg Val Asp Gly Ala Ser Val Arg

1065 1070 1075
att gac agc gtc aac ttg tac gcc aac ttt ttec cce atg geg cac 19554
Ile Asp Ser Val Asn Leu Tyr Ala Asn Phe Phe Pro Met Ala His

1080 1085 1090
aac acce gct tct ace ttg gaa gec atg ctg cga aac gac acc aac 19599
Asn Thr Ala Ser Thr Leu Glu Ala Met Leu Arg Asn Asp Thr Asn

1095 1100 1105
gac cag tecg ttt aac gac tac ctc agc gcg gcc aac atg ctt tat 19644
Asp Gln Ser Phe Asn Asp Tyr Leu Ser Ala Ala Asn Met Leu Tyr

1110 1115 1120
cee att cecg gecc aac gece acc  aac gtt ccc att tcec att ccc tcc 19689
Pro Ile Pro Ala Asn Ala Thr Asn Val Pro Ile Ser 1Ile Pro Ser

1125 1130 1135
cgc aac tgg geg gec tte cgg gga tgg agc ttc acc cgc ctt aaa 19734
Arg Asn Trp Ala Ala Phe Arg Gly Trp Ser Phe Thr Arg Leu Lys

1140 1145 1150
gcc aag gaa acg cct tece ttg ggc tec ggce ttt gac ccc tac ttt 19779
Ala Lys Glu Thr Pro Ser Leu Gly Ser Gly Phe Asp Pro Tyr Phe

1155 1160 1165
gtg tac tca ggc acc att cct tac ctg gac ggc agce ttt tac ctc 19824
Val Tyr Ser Gly Thr Ile Pro Tyr Leu Asp Gly Ser Phe Tyr Leu

1170 1175 1180
aac cac act ttc aaa cgt ctg tcec atc atg ttc gat tct tce gta 19869
Asn His Thr Phe Lys Arg Leu Ser Ile Met Phe Asp Ser Ser Val

1185 1190 1195
agt tgg ccg ggc aac gac cgc ctc ctg acg ccg aac  gag ttc gaa 19914
Ser Trp Pro Gly Asn Asp Arg Leu Leu Thr Pro Asn Glu Phe Glu

1200 1205 1210
att aag cgc att gtg gac ggg gaa ggc tac aac gtg gct caa agt 19959
Ile Lys Arg Ile Val Asp Gly Glu Gly Tyr Asn Val Ala Gln Ser

1215 1220 1225
aac atg acc aaa gac tgg ttt tta att caa atg ctc agce cac tac 20004
Asn Met Thr Lys Asp Trp Phe Leu Ile Gln Met Leu Ser His Tyr

1230 1235 1240
aac atc ggc tac caa ggc ttc tat gtt ccc gag ggc tac aag gat 20049
Asn Ile Gly Tyr Gln Gly Phe Tyr Val Pro Glu Gly Tyr Lys Asp

1245 1250 1255
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cgg atg tat tct ttc ttc cga aac ttt cag ccc atg agc cgc cag 20094
Arg Met Tyr Ser Phe Phe Arg Asn Phe Gln Pro Met Ser Arg Gln

1260 1265 1270
gtg ccg gat ccc acc gct gce  ggce tat caa gcc gtt ccc ctg ccc 20139
Val Pro Asp Pro Thr Ala Ala Gly Tyr Gln Ala val Pro Leu Pro

1275 1280 1285
aga caa cac aac aac tcg ggc ttt gtg ggg tac atg ggc ccg acc 20184
Arg Gln His Asn Asn Ser Gly Phe val Gly Tyr Met Gly Pro Thr

1290 1295 1300
atg cgc gaa gga cag cca tac ccg gcc aac tac cec tat ccec ctg 20229
Met Arg Glu Gly Gln Pro Tyr Pro Ala Asn Tyr Pro Tyr Pro Leu

1305 1310 1315
atc ggc gct acc gee gte cce geec att acc cag aaa  aag ttt ttg 20274
Ile Gly Ala Thr Ala Val Pro Ala Ile Thr Gln Lys Lys Phe Leu

1320 1325 1330
tgc gac cge gtc atg tgg cge ata cct ttt tcec age aac ttt atg 20319
Cys Asp Arg Val Met Trp Arg Ile Pro Phe Ser Ser Asn Phe Met

1335 1340 1345
teca atg ggg gcc ctg acc gac ctc gga cag aac atg ctt tac get 20364
Ser Met Gly Ala Leu Thr Asp Leu Gly Gln Asn Met Leu Tyr Ala

1350 1355 1360
aac tce gec cat gee ctg gat atg act ttt gag gtg gac ccc atg 20409
Asn Ser Ala His Ala Leu Asp Met Thr Phe Glu Val Asp Pro Met

1365 1370 1375
aac gag ccc acg ttg ctg tac atg ctt ttt gag gtg ttc gac gtg 20454
Asn Glu Pro Thr Leu Leu Tyr Met Leu Phe Glu Val Phe Asp Val

1380 1385 1390
gtc aga gtg cac cag ccg cac cgc ggt att atc gag gcc gtg tac 20499
vVal Arg Val His Gln Pro His Arg Gly Ile Ile Glu Ala Val Tyr

1395 1400 1405
ctg cgc acc ccc ttc tet geg gge aat goc acc aca taa gccgctgaac 20548
Leu Arg Thr Pro Phe Ser Ala Gly Asn Ala Thr Thr

1410 1415 1420
tagctggttt ttaccccaga tcccatggge tccacggaag acgaactgcg ggccattgtg 20608
cgagacctgg gctgcggace ctacttectg ggcacctttg acaagcggtt tecccgggtte 20668
gtgtctccte gecaaactcge gtgcgegatc gtgaataccg ccggcecgaga gaccggagga 20728
gagcattgge tagctctggg ctggaaccce cgctcgteeca cgtttttect gttcgaccce 20788
tttggcetttt cagaccaacg cttgaagcag atctatgcat ttgaatatga gggtctactc 20848
aagcgaagcg cgctggecte ctecgecgat cactgtctaa ccctggtaaa gagcactcag 20908
acggttcagg gccctcacag cgccgectgt ggcctttttt gttgcatgtt tttgcacgec 20968
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tttgtgaact
gttceccaact
aatctgtacg
gaaaatgcaa
ctggaaaacg
aggccggaag
caaacttggg
gtgcctgcag
gcgegttgeg
tagccagggce
gcegtgacttt
cacagcggat
ccataaaagc
caccgcagga
gtgcgtette
ccctgececggg
cgacatgcte
cggtgcagtg
cggcaatgcce
aggttttctg
tgcagatctt
tecttgtcgat
cgcaaacaat
gcgettgtte
tggggaacgg
tgctggcegt
tttcctegtyg

tcttgggegg

ggccggacac

ccatgctecca
cctttctgca
ccgcgtttaa
ggtttgtgat
ggtggtgttc
cagcggtatt
aacatcgggg
gtacatggga
cacggcgtceg
gcaaagctgg
gggcagaaga
ttecgatetge
cttgttggaa
gtttcgtaac
gttttccttg
cttgttaatc
atgctcccac
agaatacagg
gctgctgaag
cctgaagacc
cttatacttt
cttggtgcta
ttectcttga
cttgaacacg
catggcgatg
cttttcgggg

cagttccgga

ccccatggaa
aagccccagc
caagcactct
caaaactctg
ttttaaaaat
ttgtactggt
tctgggaagt
gcggagatcet
ttggcacact
gtcacgtcac
cgteceegege
agatgcttgt
ctgaaagcct
aaggtattac
tgcaccacge
agagcgcgct
atggccagac
acgacgcagc
agaacgtagt
gtcatecggge
gtgtactgat
tccatcagac
cacgggttag
gcecctctece
gtctggcceecg
atctgacccc
gacggtacgg

gcctgetett

aacaacccca
gtgcagacca
ccctacttte
taacgtttaa
caaaggggtt
acttgggcag
tgtcgtgcea
tgaagtcgca
gaaacaccag
cggtgtctte
gaggcacgca
ggcegegggt
gcttggecett
tggcgcaage
tgcggeccca
ggccggctte
cgtggaggca
cagtgggctc
ggtgcagaaa
agtacctcca
cgggcataaa
tatgcataat
gtatggccaa
gactgacggyg
aggcgteccyg
ggggctccte
gagtaggggy

gacgactggc

201

ccatggacct
ccctectcecea
gccgecatcg
taaatgaact
gagctggaca
ccacttaaac
cagctggcgyg
gtttatctgg
caggctggga
tatgttggac
atctcccagg
catgtaggga
gtgccctteg
ggcatcgtga
ccggttctga

gctgcccaca

gcgecagcectce

ccacttgggce
acgtccecatc
gtcctcgtta
‘gtggaactca
ctccatgccce
agtggttggce
ggttgaaaga
aagaatctgc
cacttegtec
aagagcgcgyg

cattgtctte

PCT/US02/33645
cctgactgge 21028
aaaccagaaa 21088
ggaacaaata 21148
ttttattgaa 21208
tccatgtggg 21268
tctggaatca 21328
gtcagctgaa 21388
ttcacggcac 21448
ttcttgatge 21508
agcgaaaaag 21568
tagttgcact 21628
taggccgetg 21688
gtataaaaaa 21748
aagcaagcge 21808
atcaccttgg 21868
tccatttcca 21928
tcgtcategt 21988
ttggaggcct 22048
atggtgccaa 22108
agccaagtgt 22168
ttgcgectcgg 22228
ttttcccagg 22288
ctctgaggeg 22348
gggtgeccect 22408
atcgggggat 22468
tcctegggac 22528
cgcgecttet 22588
tcctaggcaa 22648
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gaaaaacaag
caccttaagc
cgcgaacttt
agacgtactg
gcgactcgeg
ctccccaaag
caacttctac
aaaccacaaa
actggaggaa
tgaaggtctg
tcacaacagc
gtccatagaa
agcggtcatg
caacagtgac
caacgaccce
cgtgcaatta
ggaaacgctg
cgtagaactt
aaacgtgctg
gttcctageg
ggacgaaaac
cagttttgac
ggtgcagact
cecgetcttte
agattttgtg
gcttaaactg

ggggctgcta

caacactcce

cgacgcggaa

atggaagact
gccgagaact
tcgececgcceccce
ctgaagcaca
gttcecgetgg
actcceccecceca
cctgecctttyg
atccctctct
ggggctegea
ggccgcgacyg
gccttggtag
gtcacgcact
gactcgctge
gaaggaaaac
gccacgttgg
gaatgtctge
cactacacat
agcaacctca
cacagcacac
ctagtgtaca
ctcaaagagc
gagcgcaccg
ctccgggaag
atcttggaac
cctctecact
gccaacttte
gaatgccact
ctgctcaatg

aacggcaagc

ctttctecte
ccecagcgeat
ccataaacac
tcaggcggcea
aagtggcgga
agaggcaggc
ccgtgecaga
cgtgeccgege
tacctgagat
aaaagcgagc
aactcgaggg
tcgectacce
tcataaagcg
cggtggttte
aggaacgaag
agaggttett
ttaggcacgyg
tctectacct
tgaaaggaga
cctggcagag
ttgaaaagcet
ccgcgcgaga
gacfgccaga
gctecgggaat
accgcgaatg
taatgttcca
gccgctgcaa
agacccagat

aggggtctgyg

ctcctegtcea
agaatccgat
taacgggtgg
gagcgttatc
acttagcgcc
taacggcacc
ggtactggct
caaccgcace
tgcgtgtcetyg
agcaaacgct
cgacaacgce
cgcegttaac
cgctcagcece
tgatgaggag
aaaaaccatg
ttceccaccca
ctacgtgaag
ggggatcttg
agcccgccga
cggaatggga
gctggtgcge
cctagctgat
ttttatgagt
cttgecegec
cccaccgecg
ctctgacctyg
cctgtgecacc
catcggtacc

gctaaaactc

202

acgtcagaaa
gtgggctacg
acggactacc
gtgcaagatg
gcctacgage
tgcgagccta
acgtaccaca
aaagccgatce
gaggaagtcce
ctggaagaga
agactggccg
ctccctccaa
ttagacccag
ttgagcaagt
atggccgtygyg
gagaccctga
caagcctgea
cacgaaaacc
gactatgtge
gtctggcage
tccagaaggg
attattttte
caaagcatct
actagctgcg
ctgtggcegt
gcagaagacg
ccccaccget
tttgaaatcc

acagccggac

PCT/US02/33645
gcgagtctte 22708
agactcccce 22768
tggcecctagg 22828
ctctcaccga 22888
gaaccctctt 22948
accctcgact 23008
tttttttecca 23068
gcgtgetgeg 23128
caaaaatctt 23188
acgcagagag 23248
tcctcaaacg 23308
aagttatgac 23368
agcacgaaaa 23428
ggctgtcete 23488
tgctagttac 23548
gaaaagtgga 23608
agatttccaa 23668
gcctcggaca 23728
gagactgegt 23788
agtgcctgga 23848
cactgtggac 23908
ctcccaaget 23968
tgcaaaactt 24028
ccctacccac 24088
acacttactt 24148
ttagcggcga 24208
ctctagtatg 24268
agggaccctc 24328
tgtggacctc 24388
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cgcctacttyg
aaaccaatca
agttgggcag
aggggtctac
ttgtgtgccce
aagaggagtg
gcaacgggga
ccecccgaagt
agcaagacca
agaaagcaca
acccgtagat
taccgtcact
aggactgcgt
tcccacccte
aaaccgcacg
gcagcgaacc
taactaaaaa
aatgagcaaa
cgceggegcec
gatttcecge
tctgaccgee
ccaggaaacyg
gatgactaac
cgecgeaccece
caacgacgag
gggctcggge
ctctcagect

ggtctacttt

cgcaaatttg
aaaccaccca
ttgcaagcca
ttggacceccc
catgcecgcecece
gagcagtgtg
agaggacacg
cccagecggce
aaaagccggy
aaaactgcat
acttgetttt
cttacagctc
ctcagcgcece
tacgctatct
ctgaggtege
ctggaggacg
agceccgegeg
gagattccca
gcccaggatt
gtaaacgaca
acgccccgta
cctccaccca
gcgggcgcege
tatagcccag
acagtgagct
cgctecttegt
cgctcgggag

cagcctttet

taccagaaga
aaagcgagtt
ttaacaaagc
agaccggcga
aaaaagaaca
agcaacagcg
gagggacggc
cgecteggee
taagagaaac
cttatcgtge
taacaaaggg
cgaagcggac
gagaacccce
ttcagcaaag
ttacccgaag
cagaagcgct
cgggacttca
cgccttacat
actccacgaa
ttecgegecca
ataacctgaa
ccagegtact
aattagcggg
gtataaagag
cttegettgg
tcacgcctceg
gaatcggacc

ccggatcgee

ctatcacgcc
aacggcttgce
gcggcaagag
ggaactcaac
cctegecagtyg
aaacggagga
gaagtcttcg
caagatccceg
gctecgeccee
ttgcteccagt
gtggcecgtec
ggctaagaaa
agccaccagg
ccgggggcag
ctgcctctat
gttccagaag
aaccgtctga
gtggagttac
aatgaactgg
ccgcaatcag
ccectececage
tttgcccegt
cggatcecgg
gctgatcatt
tctacgacca
ccaggcatac
ccttecagttt

cggccagtac

203

caccaaatta
gtcattacgc
tttctecctaa
ggaccctcct
gaacatgcca
agagcegtgyg
ccgaagaact
cacacacccyg
gccagggcecta
gcggeggaga
ccegtaacgt
acgcagcagt
gagctccgaa
cagcaagaac
cacaagagcg
tactgcgcga
cgtcaccagce
cagccgcaga
ctcagecgceeg
ctattgttag
tggccagcetg
gacgcccagyg
ttteggtaca
cgaggcagagd
gacggagtgt
ctgactctge
gtggaggagt

ccggacgagt

PCT/US02/33645
aattttacga 24448
agagcagcat 24508
aaaaaggaaa 24568
cagtcgcagg 24628
gagacggagyg 24688
cccgaggggt 24748
ctcgecegetg 24808
tagatgggat 24868
ccgectegtgg 24928
cgtttegtte 24988
cctccactac 25048
tgccggeggg 25108
accgcatatt 25168
tgaaaataaa 25228
aagagcagct 25288
ccaccctaaa 25348
cgcgegecaa 25408
tgggattage 25468
ggccccacat 25528
aacaggctgc 25588
ccctggtgta 25648
cggaagtcca 25708
gagttcacgg 25768
gtgtccaget 25828
tcecagctege 25888
agagctctge 25948
ttgtgcecte 26008
tcatccccaa 26068
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cttcgacgeg
tagtggaaca
gcgacttgag
acgggttgga
aaaaacccat
gtaaccatgt
aaagcgaatt
gtgccagtaa
acttggtact
cttcacctct
cacgttttca
ttacagctca
ttggtggaat
atctactaca
ccctteacge
ttcaacagat
cttttcactg
gtaacttgga
aaaaattttg
tttaatccaa
aagtttgttt
gtcttggete
gtttttttec
ccgttgecge
ggtcaaccgt
ttgtegttaa
gccactattt
acaattaagg

tcattctcag

gtgagtgact
agcgecggcte
cttagctctc
gctagtgggt
tttggttaaa
tgaccttcac
cttaccaaga
actctcttgt
acggtgacac
tttcgecegtt
atcttecagee
actgcagcat
ttgtctacta
actatcttgce
caggagagta
cttectgeeat
acgaaacccc
ctcttaacaa
atttaacctt
aaactacctt
atttgecctece
ctaaaacctt
taattaacat
agaaagacct
gctctcaate
caatgatctg
ttcacaggta
cggctgatga

gacagaccct

ctgtggacgg
aatcacctgg
aagtttgtaa
cctgagaagyg
cgagatcagg
gactatttta
ttatgatgtc
cgacatctat
cgtectttet
tcgatacgga
ctgteccaccg
tctaggccee
cccacccagce
cacacattat
ctcctgteac
tgaacgctte
taacgtcacc
tactctctgg
tactaaaccc
agcctgtcag
gcaatctgtce
ctaccactgg
ttttatatgt
ctccttatta
tattttcaat
gagcattggt
tgtggaagaa
agtttcttgg

ttgcatccaa

ttatgactga
ttcgttgceg
aaaacccgtce
ccaccatcca
ggccttttgt
tggatcattt
catgactgtt
ctgaactgtt
ggctcactgg
aactacagct
accaaacttg
agtatcttgt
gcececgeggtt
gcaagtcaac
gtaggctcct
actactaact
ctggactgtg
ctcgegtteg
tctectegeg
gttttgttta
aaactcatag
ctaacctaca
ttcttgectt
ctgtagegcet
ttttecatttt
ctegectttt
ggaactagca
tacaaaggct

gaaacttatt

204

tgtcgagccc
ccgecgetge
cgaaaccggg
cgttctcaga
aatcagctta
gtgcgctgaa
cctegecact
ccttttggte
gcagctcaca
gtegtgcegy
tatttgtcga
ggacat%caa
ttggggaaat
agcaactaaa
gcacagaaac
actttagaaa
catgtttttc
ataaccaaag
aaatagttat
agccttgcca
aaaaatacaa
cggggctgtt
cctecttett
tgctatacaa
gtccttaata
tttggctgcet
ccctctttac
cgctctcaga

ttaaatcaga

PCT/US02/33645
gcttcagtge 26128
tgcgtggcte 26188
agcgctgtge 26248
aactttgtgg 26308
ctctgcacct 26368
ttcaataagt 26428
atacgatgtt 26488
cgcacagctt 26548
cggaataaca 26608
tacctgcctc 26668
ctctaagcac 26728
taaaatcagg 26788
tcctttccag 26848
cttgcaagca 26908
ttttattctc 26968
ccaagttgtg 27028
tcatgacacc 27088
cttgattgtt 27148
ctttgectecet 27208
aacaaacttt 27268
caaagcgeec 27328
tgcactaatt 27388
ttcgcgaaca 27448
aaccaagagt 27508
ctttctectta 27568
tagtgcaaaa 27628
gatacctgaa 27688
cggcaaccac 27748
actacaatac 27808
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agctgcataa
aatgccaagg
aaagcaattt
ttaattacta
caatcacctt
caagttaccg
tgcgaaataa
atcgttgttt
atattgctct
ctttattaat
gtgacgettt
ccggttgaag
tgttttacct
agacacgcgce
tettgtattt
aattttggaa
caattgccac
agactccatg
ccccggecat
atctgtaatg
ccaacgccag
ccaatgtaaa
atctggcaac
cttaattgga
aaggtgctca
acatgattct
ccttgttttt

ttttccgaaa

aaaacttttt
tttcagacaa
ccattcctat
taaactgcac
gggttttaaa
tctctaacat
ttgaagccga
gcctttgett
cgctgtgcecte
gttttccaga
ttaccatcac
tctactttgt
ttgtttttet
ctcagtatca
taccctgatt
aacgcaatgc
gcttggggcy
gacacatggce
cgacgtgecet
gccgacctag
tcggaccgceg
cgcgggatat
gaccacgagce
gtttceccca
tgtcacctgt
atccccttta
gtcgeccatce

agaggcgtac

ccatctctac
ctccagcaca
ctgtgagttt
taaaaatcgc
cctaaaattt
aagcaagcag
atatgaacca
tgttattggog
ctgeggttac
aatggcaaaa
tttttctgce
ctacgtgttg
tcagtgcatt
aaatcaacaa
ttttttcacc
ttcgacccge
tttggacttt
tttectttcag
caggttccct
aatttgacgg
aacgcaaaaa
tttgtattgt
tccaatacgt
ttaaagttac
cagaatgcct
attaaataaa
agcagcacca

tttcgccaca

aacatctcaa
cggaactttt
agctcccagt
cttcacacca
tctccacaca
tttggctttt
gactacttta
gggtgtgttt
aaagcagaag
ctaacgctcce
gcecgecacac
ctgtgctgeg
gactacttct
attgccagac
ttacttgcge
gcctctccaa
ttagtggttt
attttccagt
caccttctcecce
agtgcaatct
cagagagctg
aaaacaagct
ggtcgatcag
tcaaaccaag
ttacactcta
cttactttaa
ccttecectce

ccttaaaggg
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aaccctatga
actttaatct
ttctttetga
ccataatcta
tgccttcgea
actatccttt
cttacattgce
atttgtacat
aaagaattaa
tacttttgct
tcgaacctca
ttagcgtttg
gggtcagact
tactcggtct
ttgtgatttt
cgactggatg
tgctttgcat
tacacctapt
atctgtctge
gagcaaaggd
caaaccatac
aagctccact
cagcgtcaaa
ggtgaaacca
gttaaaaccc
atctgcaatc
ttcccaactt

aacgtttact

PCT/US02/33645
gggtatttac 27868
gacagttatt 27928
aacctactgt 27988
caatcacaca 28048
atttctcacg 28108
ccacgaactg 28168
cattggtgta 28228
tcagagaaaa 28288
aatctctaca 28348
tctecacgecg 28408
atgtttgecca 28468
cagtataaca 28528
ctactaccge 28588
gccatgattg 28648
cacttcacte 28708
atggctcttg 28768
tacaaattta 28828
ccgeccgecte 28888
agctactttc 28948
ctatacactt 29008
aaaacaccca 29068
acgagcttct 29128
cctgtgtatt 29188
agggaaccat 29248
tatgtggett 29308
acttcttegt 29368
tcatagcata 29428
tcgctttcaa 29488
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gctcteccac gattttcatt gecagat atg aaa cge gcc aaa gtg gaa gaa gga 29541
Met Lys Arg Ala Lys Val Glu Glu Gly

1425

ttt aac ccc gtt tat ccc tat gga tat tct act ccg act gac gtg 29586-
Phe Asn Pro Val Tyr Pro Tyr Gly Tyr Ser Thr Pro Thr Asp Val

1430 1435 1440

gct cct cece ttt gta gece tet gac ggt ctt caa gaa aac cca cct 29631
Ala Pro Pro Phe Val Ala Ser Asp Gly Leu Gln Glu Asn Pro Pro

1445 1450 1455

ggg gtec ttg tce cta aaa ata tcc aaa cct tta act ttt aat gecc 29676
Gly Val Leu Ser Leu Lys Ile Ser Lys Pro Leu Thr Phe Asn Ala

1460 1465 1470

tce aag gect cta age ctg get att ggt cca gga tta aaa att caa 29721
Ser Lys Ala Leu Ser Leu Ala Ile Gly Pro Gly Leu Lys Ile Gln

1475 1480 1485

gat ggt aaa cta gty ggg gag gga caa gca att ctt gca aac ctg 29766
Asp Gly Lys Leu Val Gly Glu Gly Gln Ala Ile ©Leu Ala Asn Leu

1490 1495 1500

ccg ctt caa atc acc aac aac aca att tca cta cgt ttt ggg aac 29811
Pro Leu Gln Ile Thr Asn Asn Thr Ile Ser Leu Arg Phe Gly Asn

1505 1510 1515

aca ctt gcec ttg aat gac aat aat gaa ctc caa acc aca cta aaa 29856
Thr Leu Ala Leu Asn Asp Asn Asn Glu Leu Gln Thr Thr Leu Lys

1520 1525 1530

tct tca tcg cce ctt aaa atc aca gac cag act ctg tecc ctt aac 29901
Ser Ser Ser Pro Leu Lys Ile Thr Asp Gln Thr Leu Ser Leu Asn

1535 1540 1545

ata ggg gac agc ctt gca att aaa gat gac aaa cta gaa agc gct 29946
Ile Gly Asp Ser Leu Ala Ile Lys Asp Asp Lys Leu Glu Ser Ala

1550 1555 1560

ctt caa gcg acc ctec cca cte tece att agc aac aac acc atc agce 29991
Leu Gln Ala Thr Leu Pro Leu Ser Ile Ser Asn Asn Thr Ile Ser

1565 1570 1575

ctc aac gtg ggc acc gga ctc acc ata aat gga aac gtt tta caa 30036
Leu Asn Val Gly Thr Gly Leu Thr Ile Asn Gly Asn Val Leu Gln

1580 1585 1590

gect gtt ccc tta aat gct cta agt cce cta act att tcec aac aat 30081
Ala Val Pro Leu Asn Ala Leu Ser Pro Leu Thr Ile Ser Asn Asn

1595 1600 1605

aac atc agc ctg cgc tat ggc agt tcc ctg acg gtg ctt aac aat 30126
Asn Ile Ser Leu Arg Tyr Gly Ser Ser Leu Thr Val Leu Asn Asn

1610 1615 1620
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gaa ctg caa agc aac ctc aca gtt cac tcc cct tta aaa ctc aac 30171
Glu Leu Gln Ser Asn Leu Thr Val His Ser Pro Leu Lys Leu Asn

1625 1630 1635

tcc aac aac tca att tct ctc aac act cta tet ccg ttt aga atce 30216
Ser Asn Asn Ser Ile Ser Leu Asn Thr Leu Ser Pro Phe Arg Ile

1640 1645 1650

gag aat ggt ttc ctec acg ctc tat ttg gga aca aaa tct gge ttg 30261
Glu Asn Gly Phe Leu Thr Leu Tyr Leu Gly Thr Lys Ser Gly Leu

1655 1660 1665

cta gtt caa aac agt ggc tta aaa gtt caa gecg ggc tac ggce ctg 30306
Leu Val Gln Asn Ser Gly Leu Lys Val Gln Ala Gly Tyr Gly Leu

1670 1675 1680

caa gta aca gac acc aat gct ctc aca tta aga tat ctc gct cca 30351
Gln Val Thr Asp Thr Asn Ala Leu Thr Leu Arg Tyr Leu Ala Pro

1685 1690 1695

ctg acc att cca gac tcg ggce tca gaa caa gge att ctt aaa gta 30396
Leu Thr Ile Pro Asp Ser Gly Ser Glu Gln Gly Ile Leu Lys Val

1700 1705 1710

aac act gga cag ggc cta agt gtg aac caa gct gga gcg ctt gaa 30441
Asn Thr Gly Gln Gly Leu Ser Val Asn Gln Ala Gly Ala Leu Glu

1715 1720 1725

aca tecc cta gga ggt gga tta aaa tat gct gat aac aaa ata acc 30486
Thr Ser Leu Gly Gly Gly Leu Lys Tyr Ala Asp Asn Lys Ile Thr

1730 1735 1740

ttt gat aca gga aac gga ctg aca tta tct gaa aat aaa ctt gca 30531
Phe Asp Thr Gly Asn Gly Leu Thr Leu Ser Glu Asn Lys Leu Ala

1745 1750 1755

gta gct gca ggt agt ggt cta act ttt aga gat ggt gcc ttg gta 30576
Val Ala Ala Gly Ser Gly Leu Thr Phe Arg Asp Gly Ala Leu Val

1760 1765 1770

gcc acg gga acc gca ttt acg caa aca ctg tgg act acg gct gat 30621
Ala Thr Gly Thr Ala Phe Thr Gln Thr Leu Trp Thr Thr Ala Asp

1775 1780 1785

ccg tct cecec aac tge aca att ata cag gac cgc gac aca aaa ttt 30666
Pro Ser Pro Asn Cys Thr Ile Ile Gln Asp Arg Asp Thr Lys Phe

1790 1795 1800

act ttg gcg ctt acc att agt ggg agc caa gtg ctg ggg acg gtt 30711
Thr Leu Ala Leu Thr Ile Ser Gly Ser Gln Val Leu Gly Thr Val

1805 1810 1815

tcc att att gga gta aaa ggc ccc ctt tca agt agc ata ccg tca 30756
Ser Ile Ile Gly Val Lys Gly Pro Leu Ser Ser Ser Ile Pro Ser

1820 1825 1830
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gct acc gtt aca gta caa ctt aac ttt gat tec aac gga gcc cta 30801
Ala Thr Val Thr Val Gln Leu Asn Phe Asp Ser Asn Gly Ala Leu
1835 1840 1845
ttg agc tcc tct tca ctt aaa ggt tac tgg ggg tat cgc caa ggt 30846
Leu Ser Ser Ser Ser Leu Lys Gly Tyr Trp Gly Tyr Arg Gln Gly
1850 1855 1860
ccc tca att gac cct tac ccc ata att aat gecc tta aac ttt atg 30891
Pro Ser Ile Asp Pro Tyr Pro Ile Ile Asn Ala Leu Asn Phe Met
1865 1870 1875
cca aac tca ctg gct tat cce ccg gga caa gaa atc caa gca aaa 30936
Pro Asn Ser Leu Ala Tyr Pro Pro Gly Gln Glu Ile Gln Ala Lys
1880 1885 1880
tgt aac atg tac gtt tct act ttt tta cga gga aat cca caa aga 30981
Cys Asn Met Tyr Val Ser Thr Phe Leu Arg Gly Asn Pro Gln Arg
1895 1900 1905
cca ata gtt tta aac atc act ttt aat aat caa acc agc ggg ttt 31026
Pro Ile Val Leu Asn Ile Thr Phe Asn Asn Gln Thr Ser Gly Phe
1910 1915 1920
tcc att aga ttt aca tgg aca aat tta acc aca gga gaa gca ttt 31071
Ser Ile Arg Phe Thr Trp Thr Asn Leu Thr Thr Gly Glu Ala Phe
1925 1930 1935
gca atg ccc cca tge act ttt tceec tac att gect gaa caa caa taa 31116
Ala Met Pro Pro Cys Thr Phe Ser Tyr Ile Ala Glu Gln Gln
1940 1945 1850
actatgtaac cctcaccgtt aaccegectc cgecettecca ttttatttta taaaccacce 31176
gatccacctt ttcagcagta aacaattgea tgtcagtagg ggcagtaaaa cttttgggag 31236
ttaaaatcca cacaggttct tcacaagcta agcgaaaatc agttacactt ataaaaccat 31296
cgctaacatc ggacaaagac aagcatgagt ccaaagcettc cggttctgga tcagattttt 31356
gttcattaac agcgggagaa acagcttctg gaggattttc catctccate tccttcatca 31416
gttccaccat gtccaccgtg gtcatctggg acgagaacga cagttgtcat acacctcata 31476
agtcaccggt cgatgacgaa cgtacagatc tcgaagaatg tcctgtcgee gectttegge 31536
agcactgggc cgaaggcgaa agcgcccatg tttaacaatg gccagcaccg cccgettcat 31596
caggcgcecta gttettttag cgcaacageg catgegcage tcgctaagac tggegcaaga 31656
aacacagcac agaaccacca gattgttcat gatceccataa gegtgctgac accageccat 31716
actaacaaat tgtttcacta ttctagcatg aatgtcatat ctgatgttca agtaaattaa 31776
atggcgccec cttatgtaaa cacttcccac gtacaacacc tectttggca tetgataatt 31836
aaccacctecc cgataccaaa tacatctctg attaatagtc gecccgtaca ctacccgatt 31896
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aaaccaagtt
atgacagtgc
agtggcacaa
gagtatcatg
catcccccge
acaaggaaaa
cagtcggcac
caaggtactt
cccegegteg
gacagttttce
cttccacagt
cgggaggaca
tggtcacgta
tggaacataa
attaaatcct
ggatctatca
gttataattt
aatgcacttt
ttcttgagaa
gagcttcatt
cagctcatcc
acaaatcgaa
acagaaccag
cagctcatge
acgttcaaac
tgaacaggag
ccctgataat

gtctccacat

gccaacataa
aaagtccaca
ctaatacaaa
tcccagggaa
acggcactca
gtctcgggag
cggtatctce
tctgaatgaa
gtagcgctce
cgcggacggt
agcataggce
aggaagcaga
gcacttcaaa
cagcaagatc
ccacgcgcac
tagcagcaca
gcagaataat
ccacgtgcat
acctgtagta
ctcagcatge
ccggttteca
ataacatgag
cggaaaaaag
aaataacaca
atctecggett
gaaatatggt
acagccagct

aatcagcgcce

tcececeectge
cctcgttgece
catgtaaata
cgggccacte
catcgtgcat
cattttcata
tcaccttetg
aaccaagtgc
ttgcagtaca
gacaagttaa
aaacccaacc
ggcagaggca
caccaggtca
aaacatgaga
atttagaaac
gtcatcaatt
gccctgtaaa
tcgtaaacac
aattaagaat
actgcaaatg
gttceggagt
ctccecacgtg
attgcagctc
gtaaagtttg
acctaaaaaa
gcggcgtaaa
gtggttaaac

cacaaaaatc

catacactgc
atggataact
gtgtttcaac
cataaacact
ggtgttcata
gggcggtagt
ggccataaca
tttecccaaca
cacggaacaa
tcceccteag
aggaaacaca
taggcaaagc
cgtaaatggc
cgattctcaa
accagcaata
agtcccaagt
tccaagccgg
accctcatct
cgccaggtta
atccagcaga
tcccacggceca
agcaaaagcc
atgtttcaaa
cggtatagta
gaagcacatt
accagacgcg
agcaaaacct

ccatctecgaa
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aaagaacctg
gaggaacgcc
aagtgccact
gcaaaaccaa
tcacagtccg
gggtactcct
cacaagttga
atgtatccga
ccactcacgce
tctecagagcece
agctggcacg
aacagaattt
agcgatcttg
ggtgattaac
caaaagcccyg
aattttcccg
ccatggcgaa
tgtcaatcca
ggctcgatge
tcagaacagce
attatcacte
gtagggccag
aagctctgea
accgaaaacc
tttaaaccac
ccaccggatc
ttaattcggce

cttgctegeg

PCT/US02/33645
gacggctaca 31956
ttaagtcaat 32016
cgtatgaggt 32076
cacatcctac 32136
gaagctgagg 32196
tgtaggggtt 32256
gatctgattt 32316
tgtctteggt 32376
aggcccagaa 32436
aatatagttt 32496
tcecgttcaa 32556
ttattccaac 32616
ggtttcctga 32676
cacagctgga 32736
gttttcteccg 32796
tttccaatct 32856
aagctcagat 32916
aaaagtcttc 32976
ctacatcccg 33036
aattagcagc 33096
gaaacgtggg 33156
tgcaataatc 33216
gatcaaaatt 33276
acacgggtcg 33336
agtcgcttce 33396
tccggcagag 33456
aacggttgag 33516
tagggagcta 33576
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aaatggccag tatagcccca tggcaccega acgctaatct gcaagtatat gagagccacc 33636
ccattcggeg ggatcacaaa atcagtcgga gaaaacaacg tatacacccec ggactgcaaa 33696
agctgttcag gcaaacgccce ctgeggtece tctcggtaca ccagcaaagc ctcgggtaaa 33756
gcagccatgce caagcgctta ccgtgccaag agcgactcag acgaaaaagt gtactgaggc 33816
gctcagagca gcggctatat actctacctyg tgacgtcaag aaccgaaagt caaaagttca 33876
cccggegege ccgaaaaaac ccgcgaaaat ccacccaaaa agcccgcgaa aaacacttcc 33936
gtataaaatt tccgggttac cggcgegtea ccgecegegeg acacgeccge ccegececege 33996
gctcctcece gaaaccegee gegeccactt cecgegttece aagacaaagg tcgcgtaact 34056
ccgeccacct catttgcatg ttaacteggt cgccatcttg cggtgttata ttgatgatg 34115
<210> 35
<211> 503
<212> PRT
<213> simian adenovirus SV-39
<400> 35
Met Arg Arg Ala Val Ala Val Pro Ser Ala Ala Met Ala Leu Gly Pro
1 5 10 15
Pro Pro Ser Tyr Glu Ser Val Met Ala Ala Ala Thr Leu Gln Ala Pro
20 25 30
Leu Glu Asn Pro Tyr Val Pro Pro Arg Tyr Leu Glu Pro Thr Gly Gly
35 40 45
Arg Asn Ser Ile Arg Tyr Ser Glu Leu Thr Pro Leu Tyr Asp Thr Thr
50 55 60
Arg Leu Tyr Leu Val Asp Asn Lys Ser Ala Asp Ile Ala Thr Leu Asn
65 70 75 80
Tyr Gln Asn Asp His Ser Asn Phe Leu Thr Ser Val Val Gln Asn Ser
85 90 95
Asp Tyr Thr Pro Ala Glu Ala Ser Thr Gln Thr Ile Asn Leu Asp Asp
100 105 110
Arg Ser Arg Trp Gly Gly Asp Leu Lys Thr Ile Leu His Thr Asn Met
115 120 125
Pro Asn Val Asn Glu Phe Met Phe Thr Asn Ser Phe Arg Ala Lys Leu
130 135 140
Met Val Ala His Glu Ala Asp Lys Asp Pro Val Tyr Glu Trp Val Gln
145 150 155 160
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Leu

Met

Gly

Arg

Thr

225

Val

Arg

Gly

Ile

Gln

305

Gly

Ser

Ala

Val

Ser

385

Pro

Leu

Glu

Ser

Thr

Asn

val

Leu

210

Asn

Asp

Met

Gly

Ala

290

Pro

Arg

Trp

Trp

Tyr

370

Thr

Ile

Ile

Asn

Glu
450

Leu

Asn

Lys

195

Gly

Glu

Phe

Pro

Asn

275

Asn

Gln

Sexr

Tyx

Thr

355

Trp

Gln

His

Arg

Gln

435

Asn

Pro

Ala

180

Glu

Trp

Ala

Thx

Phe

260

Ile

Ala

Ala

Tyr

Leu

340

Leu

Serx

Gln

Ser

Gln

420

Ile

Val

Glu

165

Ile

Ser

Asp

Phe

Tyr

245

Gln

Pro

Arg

Ala

Asn

325

Ala

Leu

Leu

Val

Lys

405

Thr

Leu

Pro

Gly

Ile

Glu

Pro

His

230

Ser

Glu

Ala

Glu

Pro

310

Val

Tyr

Thr

Pro

Ser

390

Ser

Thr

Val

Ala

Asn

Asp

Ile

Glu

215

Pro

Arg

Gly

Leu

Ala

295

Thr

Ile

Asn

Thr

Asp

375

Asn

Phe

Ala

Arg

Leu
455

Phe

His

Gly

200

Thr

Asp

Leu

Phe

Leu

280

Ala

Ile

Ala

Tyr

Pro

360

Met

Tyr

Tyr

Leu

Pro

440

Thr

Ser

Tyr

185

Val

Gly

Val

Asn

Gln

265

Asp

Ile

Lys

Asn

Gly

345

Asp

Tyr

Pro

Asn

Thr

425

Pro

Asp

Glu

170

Leu

Lys

Leu

Val

Asn

250

Ile

vVal

Arg

Pro

Thr

330

Asp

Val

Val

Val

Glu

410

His

Ala

His

Ile

Ala

Phe

Val

Leu

235

Leu

Leu

Pro

Gly

Val

315

Asn

Pro

Thr

Asp

Val

395

Gln

vVal

Pro

Gly

211

Met

Val

Asp

Met

220

Leu

Leu

Tyr

Ala

Asp

300

Leu

Asn

Glu

Cys

Pro

380

Gly

Ala

Phe

Thr

Thr
460

Thr

Ala

Thr

205

Pro

Pro

Gly

Glu

Tyr

285

Asn

Glu

Thr

Lys

Gly

365

Val

Ala

Val

Asn

Ile

445

Leu

Ile

Arg

190

Arg

Gly

Gly

Ile

Asp

270

Glu

Phe

Asp

Ala

Gly

350

Ser

Thr

Glu

Tyr

Arg

430

Thr

Pro

Asp

175

Gln

Asn

Val

Cys

Arg

255

Leu

Glu

Ala

Ser

Tyr

335

Val

Glu

Phe

Leu

Ser

415

Phe

Thr

Leu
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Leu

Gln

Phe

Tyr

Gly

240

Lys

Glu

Ser

Ala

Lys

320

Arg

Arg

Gln

Arg

Met

400

Gln

Pro

val

Gln
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Asn Ser Ile Arg Gly Val Gln Arg Val Thr Ile Thr Asp Ala Arg Arg
465 470 475 480

Arg Thr Cys Pro Tyr Val Tyr Lys Ala Leu Gly Ile Val Ala Pro Arg
485 490 495

Val Leu Ser Ser Arg Thr Phe

500
<210> 36
<211> 917
<212> PRT

<213> simian adenovirus SV-39
<400> 36

Met Ala Thr Pro Ser Met Met Pro Gln Trp Ser Tyr Met His Ile Ala
1 5 10 15

Gly Gln Asp Ala Ser Glu Tyr Leu Ser Pro Gly Leu Val Gln Phe Ala
20 25 30

Arg Ala Thr Glu Thr Tyr Phe Ser Leu Gly Asn Lys Phe Arg Asn Pro
35 40 45

Thr Val Ala Pro Thr His Asp Val Thr Thr Asp Arg Ser Gln Arg Leu
50 55 60

Thr Ile Arg Phe Val Pro Val Asp Lys Glu Asp Thr Ala Tyr Ser Tyr
65 70 75 80

Lys Thr Arg Phe Thr Leu Ala Val Gly Asp Asn Arg Val Leu Asp Met
85 90 95

Ala Ser Thr Tyr Phe Asp Ile Arg Gly Val Ile Asp Arg Gly Pro Ser
100 105 110

Phe Lys Pro Tyr Ser Gly Thr Ala Tyr Asn Ser Leu Ala Pro Lys Gly
115 120 125

Ala Pro Asn Asn Ser Gln Trp Asn Ala Thr Asp Asn Gly Asn Lys Pro
130 135 140

Val Cys Phe Ala Gln Ala Ala Phe Ile Gly Gln Ser Ile Thr Lys Asp
145 150 155 160

Gly Val Gln Ile Gln Asn Ser Glu Asn Gln Gln Ala Ala Ala Asp Lys
165 170 175

Thr Tyr Gln Pro Glu Pro Gln Ile Gly Val Ser Thr Trp Asp Thr Asn
180 185 190

Val Thr Ser Asn Ala Ala Gly Arg Val Leu Lys Ala Thr Thr Pro Met
195 200 205

212



Leu

Gln

225

Ala

Asn

Glu

Asn

Tyx

305

Gln

Tyr

Met

Glu

Pro

385

Gly

Glu

Asn

Asp

Asn

465

Asp

Asn
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Pro

210

Ala

Ala

Leu

Asn

Arg

290

Tyr

Leu

Gln

Trp

Asn

370

Gly

Gly

Ile

Leu

Ser

450

Thr

Thr

Val

Cys

Lys

Ala

Gln

Val

275

Ala

Asn

Asn

Leu

Asn

355

His

Met

Asn

Ala

Trp

435

Tyr

Tyr

Phe

Asn

Tyxr

Thr

Asp

Ala

260

Ile

Asn

Ser

Ala

Met

340

Gln

Gly

Gly

Gly

Leu

420

Arg

Lys

Glu

Val

Pro
500

Gly

Glu

Asn

245

Pro

Ala
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