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(57) ABSTRACT

The object of the present invention is to provide a novel
conditionally replicating adenovirus and a reagent compris-
ing the same for cancer cell detection or for cancer diagno-
sis.

The present invention provides a polynucleotide, which
comprises human telomerase reverse transcriptase (WTERT)
promoter, E1A gene, IRES sequence and E1B gene in this
order and which comprises a target sequence of a first
miRNA. The present invention also provides a recombinant
adenovirus, which comprises a replication cassette compris-
ing the above polynucleotide, wherein the replication cas-
sette is integrated into the El region of the adenovirus
genome.
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{Figure 3}
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{Figure B]
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{Figure 10]
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CONDITIONALLY REPLICATING
ADENOVIRUS

[0001] This application is a continuation-in-part applica-
tion of U.S. application Ser. No. 14/240,216 filed on Mar.
12, 2014, which is the U.S. National Phase of International
Patent Application No. PCT/JP2012/053814, filed on Feb.
17, 2012, and claims the benefit of the filing date of IP
application 2011-181414 filed on Aug. 23, 2011. These
documents are hereby incorporated by reference for all
purposes.

REFERENCE TO SEQUENCE LISTING
SUBMITTED VIA EFS-WEB

[0002] This application includes an electronically submit-
ted sequence listing in .txt format. The .txt file contains a
sequence listing entitled “2016-06-15_Sequencel.isting_
4456-0189PUS2.txt” created on Jun. 15, 2016 and is 137,
556 bytes in size. The sequence listing contained in this .txt
file is part of the specification and is hereby incorporated by
reference herein in its entirety.

TECHNICAL FIELD

[0003] The present invention relates to a novel condition-
ally replicating adenovirus and a reagent comprising the
same for cancer cell detection or for cancer diagnosis.

BACKGROUND ART

[0004] Techniques currently used for cancer diagnosis
mainly include (i) those using large-sized testing instru-
ments (e.g., MRI) and (ii) those for measuring tumor mark-
ers or the like in blood, and expectations are now focused on
(i) which are simple techniques with less burden on
patients. In particular, cancer cells circulating in the periph-
eral blood of cancer patients (i.e., circulating tumor cells
(CTCs)) show a close relationship with clinical symptoms
because these cells increase the risk of systemic metastasis
and because the prognosis of patients with CTCs is signifi-
cantly poor. Thus, it has been expected to develop a tech-
nique for simple and highly sensitive detection of CTCs as
a predictive factor or surrogate marker for prognosis.

[0005] Techniques used for CTC detection include detec-
tion with a cancer-related antigen such as EpCAM (epithe-
lial cell adhesion molecule) or cytokeratin-8 (e.g., Cell-
Search system) and detection by means of RT-PCR, etc.
However, these cancer-related antigens are also expressed
on normal epithelial cells and hence are highly likely to
cause false positive detection, while cell morphology char-
acteristic of cancer cells cannot be observed at the same time
in the case of PCR detection. For these reasons. there has
been a demand for a new technique in terms of sensitivity,
simplicity, accuracy and costs.

[0006] On the other hand, the inventors of the present
invention have already developed a conditionally replicating
adenovirus which grows specifically in cancer cells and
expresses GFP (GFP-expressing conditionally replicating
adenovirus: GFP-CRAJ) (which is referred to as TelomeS-
can®, OBP-401 or Telomelysin-GFP) (Patent Document 1:
WO02006/036004). Moreover, the inventors of the present
invention have also developed a simple technique for CTC
detection using this TelomeScan (Non-patent Document 1:
Kojima T, et al, J. Clin. Invest., 119: 3172, 2009).
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[0007] However, since TelomeScan has the fiber protein of
adenovirus type 5 and infects via coxsackievirus and adeno-
virus receptor (CAR) in target cells, TelomeScan may not
infect cells which do not express CAR. In particular, it is
known that CAR expression is reduced in highly malignant
cancer cells which are highly invasive. metastatic and pro-
liferative (Non-patent Document 2: Okegawa T., et al,
Cancer Res., 61: 6592-6600, 2001); and hence TelomeScan
may not detect these highly malignant cancer cells. More-
over, although less likely. TelomeScan may give false posi-
tive results by infecting and growing in normal blood cells
(e.g., leukocytes) to cause GFP expression.

[0008] For these reasons, there has been a demand for a
reagent for cancer cell detection and a reagent for cancer
diagnosis, each of which detects almost all cancer cells
including CAR-negative ones and does not give any false
positive results in normal blood cells.

PRIOR ART DOCUMENTS

Patent Documents

[0009] Patent Document 1: WO2006/036004
[0010] Non-patent Document 1: Kojima T., et al, J. Clin.
Invest., 119: 3172, 2009

[0011] Non-patent Document 2: Okegawa T., et al, Cancer
Res., 61: 6592-6600, 2001

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

[0012] The present invention has been made under these
circumstances, and the problem to be solved by the present
invention is to provide a reagent for cancer cell detection and
a reagent for cancer diagnosis, each of which detects almost
all cancer cells including CAR-negative ones and does not
give any false positive results in blood cells, as well as to
provide a conditionally replicating recombinant adenovirus
which is useful as such a reagent.

Means to Solve the Problem

[0013] As a result of extensive and intensive efforts made
to solve the above problem, the inventors of the present
invention have found that not only CAR-positive cells, but
also CAR-negative cells can be detected when the fiber of
adenovirus type 5 in TelomeScan is replaced with another
adenovirus fiber binding to CD46, which is highly expressed
on almost all human cells, particularly cancer cells in
general. Moreover, the inventors of the present invention
have succeeded in avoiding any false positive results in
blood cells by integration of a microRNA (miRNA)-medi-
ated gene regulatory system into TelomeScan, which led to
the completion of the present invention.

[0014] Namely, the present invention is as follows.
[0015] (1) A polynucleotide, which comprises human telo-
merase reverse transcriptase promoter, E1A gene, IRES
sequence and E1B gene in this order and which comprises
a target sequence of a first microRNA.

[0016] (2) The polynucleotide according to (1) above,
wherein the first microRNA is expressed in non-cancer cells.
[0017] (3) The polynucleotide according to (1) or (2)
above, wherein the first microRNA is at least one selected
from the group consisting of miR-142; miR-15, miR-16,
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miR-21, miR-126, miR-181, miR-223, miR-296, miR-125,
miR-143, miR-145, miR-199 and let-7.

[0018] (4) A recombinant adenovirus, which comprises a
replication cassette comprising the polynucleotide according
to any one of (1) to (3) above, wherein the replication
cassette is integrated into the E1 region of the adenovirus
genome.

[0019] (5) The recombinant adenovirus according to (4)
above, which further comprises a labeling cassette compris-
ing a reporter gene and a promoter capable of regulating the
expression of the gene, wherein the labeling cassette is
integrated into the E3 region of the adenovirus genome.
[0020] (6) The recombinant adenovirus according to (5)
above, wherein the labeling cassette further comprises a
target sequence of a second microRNA.

[0021] (7) The recombinant adenovirus according to (4)
above, wherein a cell death-inducing cassette comprising a
gene encoding a cell death induction-related protein and a
promoter capable of regulating the expression of the gene is
further integrated into the E3 region of the adenovirus
genome.

[0022] (8) The recombinant adenovirus according to (7)
above, wherein the cell death-inducing cassette further com-
prises a target sequence of a second microRNA.

[0023] (9) The recombinant adenovirus according to (6) or
(8) above, wherein the second microRNA is expressed in
non-cancer cells.

[0024] (10) The recombinant adenovirus according to (9)
above, wherein the second microRNA is at least one selected
from the group consisting of miR-142, miR-15, miR-16,
miR-21, miR-126, miR-181, miR-223, miR-296, miR-125,
miR-143, miR-145, miR-199 and let-7.

[0025] (11) The recombinant adenovirus according to (5)
or (6) above, wherein the reporter gene is a gene encoding
a protein which emits fluorescence or a gene encoding an
enzyme protein which generates a luminophore or a chro-
mophore upon enzymatic reaction.

[0026] (12) The recombinant adenovirus according to any
one of (5) to (10) above, wherein the promoter is human
telomerase reverse transcriptase promoter or cytomegalovi-
rus promoter.

[0027] (13) The recombinant adenovirus according to any
one of (4) to (12) above, which further comprises a gene
encoding a CD46-binding fiber protein.

[0028] (14) The recombinant adenovirus according to (13)
above, wherein the CD46-binding fiber protein comprises at
least the fiber knob region in the fiber protein of adenovirus
type 34 or 35.

[0029] (15) A reagent for cancer cell detection, which
comprises the recombinant adenovirus according to any one
of (4) to (14) above.

[0030] (16) A reagent for cancer diagnosis, which com-
prises the recombinant adenovirus according to any one of
(4) to (14) above.

[0031] (17) The reagent according to (15) above, wherein
the cancer cells are derived from a biological sample taken
from a subject.

[0032] (18) The reagent according to (17) above, wherein
the biological sample is blood.

[0033] (19) The reagent according to (15) or (18) above,
wherein the cancer cells are circulating tumor cells.

[0034] (20) The reagent according to any one of (15) and
(17) to (19) above, wherein the cancer cells are drug-
resistant cancer cells.
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[0035] (21) The reagent according to any one of (15) and
(17) to (20) above, wherein the cancer cells are cancer stem
cells.

[0036] (22) The reagent according to any one of (15) and
(17) to (21) above, wherein the cancer cells are cancer cells
having undergone epithelial-mesenchymal transition or
mesenchy mal-epithelial transition.

[0037] (23) A method for cancer cell detection, which
comprises contacting cancer cells with the recombinant
adenovirus according to (11) above and detecting the fluo-
rescence or color produced by the cancer cells.

[0038] (24) The method according to (23) above, wherein
the cancer cells are derived from a biological sample taken
from a subject.

[0039] (25) The method according to (24) above, wherein
the biological sample is blood.

[0040] (26) The method according to (25) above, wherein
the cancer cells are circulating tumor cells.

[0041] (27) A recombinant adenovirus, which comprises:
[0042] a replication cassette comprising a polynucleotide
comprising a human telomerase reverse transcriptase pro-
moter, E1A gene, IRES sequence and E1B gene in this order,
and a target sequence of a first microRNA, wherein the first
microRNA is miR-142 and the target sequence comprises a
nucleotide sequence having at least 98% identity to the
nucleotide sequence consisting of SEQ ID NO: 52, and
wherein the replication cassette is integrated into the El
region of the adenovirus genome;

[0043] a labeling cassette comprising a reporter gene, a
promoter capable of regulating the expression of the reporter
gene, and a target sequence of a second microRNA, wherein
the second microRNA is miR-142 and the target sequence
comprises a nucleotide sequence having at least 98% iden-
tity to the nucleotide sequence consisting of SEQ ID NO: 52,
and wherein the labeling cassette is integrated into the E3
region of the adenovirus genome; and

[0044] a gene encoding a CD46-binding fiber protein
comprising at least the fiber knob region in the fiber protein
of adenovirus type 34 or 35, which comprises a nucleotide
sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 50 and is integrated into
the adenovirus genome.

[0045] (28) The recombinant adenovirus according to (27)
above, wherein the reporter gene is a gene encoding a
protein which emits fluorescence or a gene encoding an
enzyme protein which generates a luminophore or a chro-
mophore upon enzymatic reaction.

[0046] (29) The recombinant adenovirus according to (27)
above, wherein the promoter capable of regulating the
expression of the reporter gene is a human telomerase
reverse transcriptase promoter or cytomegalovirus promoter.
[0047] (30) The recombinant adenovirus according to (27)
above, wherein the replication cassette comprises a nucleo-
tide sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 53.

[0048] (31) The recombinant adenovirus according to (27)
above, wherein the labeling cassette comprises a nucleotide
sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 54.

[0049] (32) A recombinant adenovirus, which comprises:
[0050] a replication cassette comprising a nucleotide
sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 53 and is integrated into
the E1 region of the adenovirus genome:
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[0051] a labeling cassette comprising a nucleotide
sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 54 and is integrated into
the E3 region of the adenovirus genome; and

[0052] a gene encoding a CD46-binding fiber protein
comprising a nucleotide sequence having at least 99%
identity to the nucleotide sequence consisting of SEQ ID
NO: 50 and is integrated into the adenovirus genome.
[0053] (33) A recombinant adenovirus, which comprises a
nucleotide sequence having at least 99% identity to the
nucleotide sequence consisting of SEQ ID NO: 51.

Effects of the Invention

[0054] The present invention enables simple and highly
sensitive detection of CAR-negative cancer cells without
detection of normal blood cells (e.g., leukocytes).

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] FIG. 1 is a schematic view showing an example of
the structure of the recombinant adenovirus of the present
invention.

[0056] FIG. 2 shows the results measured for activity of
recombinant adenoviruses by flow cytometry.

[0057] FIG. 3 shows the results detected for H1299 cells
contained in blood samples.

[0058] FIG. 4 shows the results detected for A549 cells
contained in blood samples.

[0059] FIG. 5 shows the results measured for activity of
the recombinant adenovirus of the present invention in
various types of cancer cells.

[0060] FIG. 6 shows the results detected for cancer cells
having undergone epithelial-mesenchymal transition
(EMT).

[0061] FIG. 7 shows the results detected for cancer stem
cells.

[0062] FIG. 8 shows the results detected for H1299 and

T24 cells contained in blood samples by using a red fluo-
rescent protein.

[0063] FIG. 9 shows the results detected for H661 cells
contained in blood samples.

[0064] FIG. 10 shows the results measured for activity of
the recombinant adenovirus of the present invention in HelLa
and K562 cells.

DESCRIPTION OF EMBODIMENTS

[0065] The present invention will be described in more
detail below. The following embodiments are illustrated to
describe the present invention, and it is not intended to limit
the present invention only to these embodiments. The pres-
ent invention can be implemented in various modes, without
departing from the spirit of the present invention. Moreover,
this specification incorporates the contents disclosed in the
specification and drawings of Japanese Patent Application
No. 2011-181414 (filed on Aug. 23, 2011), based on which
the present application claims priority.

1. SUMMARY

[0066] TelomeScan (i.e., a conditionally replicating
adenovirus comprising hTERT promoter, E1A gene, IRES
sequence and E1B gene integrated in this order into the
El-deficient region of adenovirus type 5 and comprising
cytomegalovirus (CMV) promoter and GFP integrated in
this order into the E3-deficient region of adenovirus type 5),
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which has been previously developed by the inventors of the
present invention, has problems in that: (i) TelomeScan may
not detect highly malignant cancer cells where CAR expres-
sion is reduced; and (ii) TelomeScan may detect normal
blood cells as false positive. As a result of extensive and
intensive efforts made to solve these problems, the inventors
of the present invention have found that highly malignant
CAR-negative cancer cells can be detected when the fiber of
adenovirus type 5 in TelomeScan is replaced with another
adenovirus fiber binding to CD46, which is highly expressed
on almost all human cells, particularly cancer cells in
general. Moreover, the inventors of the present invention
have also found that when a target sequence of miR-142-3p,
which is miRNA, is integrated into each of the replication
and labeling cassettes in TelomeScan, virus growth and
labeling protein expression can be prevented in normal
blood cells to thereby prevent the occurrence of false
positive results in normal blood cells.

[0067] Namely, in a preferred embodiment of the present
invention, the recombinant adenovirus of the present inven-
tion is a recombinant adenovirus, in which a replication
cassette comprising hTERT promoter. E1A gene, IRES
sequence, E1B gene and a target sequence of microRNA is
integrated into the E1 region of the adenovirus genome and
a labeling cassette comprising a reporter gene, a promoter
capable of regulating the expression of the gene and a target
sequence of microRNA is integrated into the E3 region of
the adenovirus genome, and which comprises a gene encod-
ing a CD46-binding adenovirus fiber protein (FIG. 1). This
recombinant adenovirus has the following features.

(1) Because of comprising a gene encoding a CD46-binding
adenovirus fiber protein, this recombinant adenovirus is able
to infect almost all cells including CAR-negative cells.

(i1) Because of comprising hTERT promoter, this recombi-
nant adenovirus grows specifically in hTERT-expressing
cancer cells and also increases reporter gene expression
upon growth, whereby the production of a labeling protein,
a chromophore or the like can be increased to detectable
levels.

(iii) Because of comprising a target sequence of miRNA,
this recombinant adenovirus can prevent the occurrence of
false positive results even when the virus infects normal
cells having h\TERT promoter activity, because expression of
this miRNA prevents not only growth of the virus but also
expression of the reporter gene. In particular, because of
comprising a target sequence of miRNA which is expressed
specifically in blood cells, this recombinant adenovirus can
prevent the occurrence of false positive results even when
the virus infects normal blood cells having hTERT promoter
activity, because expression of this miRNA prevents not
only growth of the virus in blood cells but also expression
of the reporter gene.

[0068] The present invention has been completed on the
basis of these findings.

2. RECOMBINANT ADENOVIRUS

(1) Replication Cassette

[0069] The present invention relates to a polynucleotide,
which comprises human telomerase reverse transcriptase
(hTERT) promoter, E1A gene, IRES sequence and E1B gene
in this order and which comprises a target sequence of
microRNA. In addition, the present invention relates to a
recombinant adenovirus, which comprises a replication cas-
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sette comprising the above polynucleotide, wherein the
replication cassette is integrated into the E1 region of the
adenovirus genome.

[0070] By the action of the above polynucleotide (or a
replication cassette comprising the same), the recombinant
adenovirus of the present invention can grow specifically in
cancer cells and can also be prevented from growing in cells
which express the desired miRNA. For example, if the target
sequence of miRNA contained in the replication cassette of
the present invention is a target sequence of miRNA which
is expressed specifically in blood cells, the recombinant
adenovirus of the present invention grows specifically in
hTERT-expressing cancer cells and is prevented from grow-
ing in blood cells.

[0071] Human telomerase reverse transcriptase (WTERT)
promoter is a promoter for reverse transcriptase which is an
element of human telomerase. Although human telomerase
activity will be increased by splicing of hTERT mRNA,
post-translational modification of hTERT protein and other
events, enhanced hTERT gene expression, i.e., increased
hTERT promoter activity is thought to be the most important
molecular mechanism. Human telomerase has been con-
firmed to show increased activity in 85% or more of human
cancers, whereas it shows no activity in most normal cells.
Thus, the use of hTERT promoter allows a gene downstream
thereof to be expressed specifically in cancer cells. In the
present invention, the hTERT promoter is located upstream
of E1A gene, IRES sequence and E1B gene, whereby the
virus can grow specifically in hTERT-expressing cancer
cells.

[0072] hTERT has been confirmed to have many transcrip-
tion factor binding sequences in a 1.4 kbp region upstream
of its 5'-terminal end, and this region is regarded as hTERT
promoter. In particular, a 181 bp sequence upstream of the
translation initiation site is a core region important for
expression of its downstream genes. In the present inven-
tion, although any sequence may be used as long as it
includes this core region, an upstream sequence of approxi-
mately 378 bp which covers this core region in its entirety
is preferred for use as the h"TERT promoter. This sequence
of approximately 378 bp has been confirmed to have the
same efficiency of gene expression as the 181 bp core region
alone. The nucleotide sequence of a 455 bp long hTERT
promoter is shown in SEQ ID NO: 1.

[0073] In addition to the sequence shown in SEQ ID NO:
1, the nucleotide sequence of hTERT promoter includes the
nucleotide sequences of polynucleotides which are hybrid-
izable under stringent conditions with DNA consisting of a
nucleotide sequence complementary to DNA consisting of
SEQ ID NO: 1 and which have hTERT promoter activity.
Such polynucleotides may be obtained from ¢cDNA and
genomic libraries by known hybridization techniques (e.g.,
colony hybridization, plaque hybridization, Southern blot-
ting) using a polynucleotide which consists of the nucleotide
sequence shown in SEQ ID NO: 1 or a fragment thereof as
a probe.

[0074] For preparation of cDNA libraries, reference may
be made to “Molecular Cloning, A Laboratory Manual 2nd
ed.” (Cold Spring Harbor Press (1989)). Alternatively, com-
mercially available cDNA and genomic libraries may also be
used for this purpose.

[0075] Stringent conditions in the above hybridization
include, for example, conditions of 1xSSC to 2xSSC, 0.1%
to 0.5% SDS and 42° C. to 68° C., more specifically
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prehybridization at 60° C. to 68° C. for 30 minutes or longer
and the subsequent 4 to 6 washings in 2xSSC, 0.1% SDS at
room temperature for 5 to 15 minutes.

[0076] As to detailed procedures for hybridization, refer-
ence may be made to “Molecular Cloning, A Laboratory
Manual 2nd ed.” (Cold Spring Harbor Press (1989); par-
ticularly Section 9.47-9.58), etc.

[0077] In a preferred embodiment of the invention, the
hTERT promoter comprises the nucleotide sequence of SEQ
ID NO: 1 or a variant thereof. The variant of the hTERT
promoter comprises the nucleotide sequence having at least
90%, preferably at least 95%, more preferably at least 96%,
and even more preferably at least 97%, 98%, or 99% identity
to that of SEQ ID NO: 1, wherein the nucleotide sequence
has an hTERT promoter activity.

[0078] EI1A and E1B genes are both included in the E1l
gene of adenovirus. This E1 gene refers to one of the early
genes among the virus early (E) and late (L) genes related to
DNA replication, and it encodes a protein related to the
regulation of viral genome transcription. E1A protein
encoded by the E1A gene of adenovirus activates the tran-
scription of a group of genes (e.g., E1B, E2, E4) required for
infectious virus production. E1B protein encoded by the
E1B gene of adenovirus assists late gene (L. gene) mRNAs
to accumulate into the cytoplasm of infected host cells and
inhibits protein synthesis in the host cells, thereby facilitat-
ing virus replication. The nucleotide sequences of the E1A
and E1B genes are shown in SEQ ID NO: 2 and SEQ ID NO:
3, respectively. In addition to the sequences shown in SEQ
ID NO: 2 and SEQ ID NO: 3, the nucleotide sequences of
the E1A and E1B genes include nucleotide sequences which
are hybridizable under stringent conditions with DNA con-
sisting of a nucleotide sequence complementary to DNA
consisting of SEQ ID NO: 2 or SEQ ID NO: 3 and which
encode a protein having E1A or E1B activity. Procedures
and stringent conditions for hybridization are the same as
those described above for the hTERT promoter.

[0079] In a preferred embodiment of the invention, the
E1A gene comprises the nucleotide sequence of SEQ ID
NO: 2 or a variant thereof. The variant of E1A gene
comprises the nucleotide sequence having at least 90%,
preferably at least 95%, more preferably at least 96%, and
even more preferably at least 97%, 98%, or 99% identity to
that of SEQ ID NO: 2, wherein the nucleotide sequence
encodes a polypeptide having an E1A activity.

[0080] In a preferred embodiment of the invention, the
E1B gene comprises the nucleotide sequence of SEQ ID
NO: 3 or a variant thereof. The variant of E1B gene
comprises the nucleotide sequence having at least 90%,
preferably at least 95%, more preferably at least 96%, and
even more preferably at least 97%, 98%, or 99% identity to
that of SEQ ID NO: 3, wherein the nucleotide sequence
encodes a polypeptide having an E1B activity.

[0081] Identity of any two nucleotide sequences can be
determined by those skilled in the art based, for example, on
a BLAST 2.0 computer alignment. BLAST 2.0 searching is
known in the art and is publicly available, for example, at
ncbi.nlm.nih.gov/BLAST/.

[0082] IRES (internal ribosome entry site) sequence is a
protein synthesis initiation signal specific to the picomavirus
family and is considered to serve as a ribosomal binding site
because of having a sequence complementary to the 3'-ter-
minal end of 188 ribosomal RNA. It is known that transla-
tion of mRNAs derived from viruses of the picomavirus



US 2016/0333323 Al

family is mediated by this sequence. The efficiency of
translation from the IRES sequence is high and protein
synthesis occurs even from the middle of mRNA in a manner
not dependent on the cap structure. Thus, in the virus of the
present invention, the E1A gene and the E1B gene, which is
located downstream of the IRES sequence, are both trans-
lated independently by the action of h\TERT promoter. With
the use of the IRES sequence, hTERT promoter-mediated
expression regulation occurs independently in both the E1A
gene and the E1B gene, and hence virus growth can be more
strictly limited to cells having telomerase activity when
compared to the case where any one of the E1A gene or the
E1B gene is regulated by the hTERT promoter. Moreover,
the IRES sequence inserted between the E1A gene and the
E1B gene can increase the growth capacity of the virus in
host cells. The nucleotide sequence of the IRES sequence is
shown in SEQ ID NO: 4. In addition to the sequence shown
in SEQ ID NO: 4, the nucleotide sequence of the IRES
sequence includes nucleotide sequences which are hybrid-
izable under stringent conditions with DNA consisting of a
nucleotide sequence complementary to DNA consisting of
SEQ ID NO: 4 and which encode a protein having IRES
activity. Procedures and stringent conditions for hybridiza-
tion are the same as those described above for the hTERT
promoter.

[0083] In a preferred embodiment of the invention, the
IRES sequence comprises the nucleotide sequence of SEQ
ID NO: 4 or a variant thereof. The variant of the IRES
sequence comprises the nucleotide sequence having at least
90%, preferably at least 95%, more preferably at least 96%,
and even more preferably at least 97%, 98%, or 99% identity
to that of SEQ ID NO: 4, wherein the nucleotide sequence
has an IRES activity.

[0084] miRNA generally refers to short single-stranded
RNA of approximately 15 to 25 nucleotides and is consid-
ered to regulate the translation of various genes upon
binding to its target sequence present in mRNA. Thus, for
example, when miRNA-expressing cells are infected with a
recombinant adenovirus comprising a desired gene and a
target sequence of the miRNA, the desired gene is prevented
from being expressed in these cells. Such a target sequence
of miRNA may be inserted into any site as long as a desired
gene is prevented from being expressed, but it preferably
inserted into an untranslated region of the desired gene,
more preferably downstream of the desired gene.

[0085] The target sequence of miRNA to be used in the
present invention includes target sequences of miRNAs
which are expressed in non-cancer cells. Non-cancer cells
are intended to mean cells that are not malignant tumor cells,
and examples include normal cells, benign tumor cells and
so on. Normal cells include, for example, normal blood
cells, normal endothelial cells, normal fibroblasts, normal
stem cells and so on. On the other hand, circulating tumor
cells are regarded as cells originating from malignant
tumors, and hence they fall within malignant tumor cells in
the present invention.

[0086] The target sequence of miRNA to be used in the
present invention also includes target sequences of miRNAs
which are expressed specifically in blood cells. In the
present invention, “blood cells” may include not only nor-
mal blood cells, but also cancerous blood cells. Namely, in
the present invention. “miRNA which is expressed specifi-
cally in blood cells” may be expressed specifically in normal
blood cells or may be expressed specifically in both normal
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blood cells and cancerous blood cells. Even when expressed
specifically in both normal blood cells and cancerous blood
cells, miRNA can also reduce false positive cases of normal
blood cells during detection of circulating tumor cells and
thereby ensures accurate detection of circulating tumor cells
released from solid cancers. In the present invention,
“miRNA which is expressed specifically in blood cells” is
more preferably miRNA which is expressed in normal blood
cells but is not expressed in cancerous blood cells.

[0087] In the present invention, blood cells include, but
are not limited to, leukocytes (i.e., neutrophils, eosinophils,
basophils, lymphocytes (T cells and B cells), monocytes,
dendritic cells), CD34-positive cells, hematopoietic cells,
hematopoietic stem cells, hematopoietic progenitor cells,
peripheral blood mononuclear cells (PBMCs) and so on.
Likewise, cancerous blood cells include leukemia cells,
lymphoma cells and so on. In the present invention, being
“expressed specifically” in certain cells is intended to mean
not only that expression is limited only to the intended cells,
but also that expression levels are higher in the intended
cells than in other cells. For example, being “expressed
specifically in blood cells” is intended to mean not only that
expression is limited only to blood cells, but also that
expression levels are higher in blood cells than in any cells
other than blood cells.

[0088] miRNA which is expressed specifically in blood
cells includes, for example, miR-142, miR-15, miR-16,
miR-21, miR-126, miR-181, miR-223, miR-296 and so on,
with miR-142, miR-15 and miR-16 being preferred.
[0089] Although miRNA is single-stranded RNA, it is
possible to use a target sequence of either strand of prema-
ture double-stranded RNA as long as a desired gene can be
prevented from being expressed. For example, there are
miR-142-3p and miR-142-5p for miR-142, and a target
sequence of either miRNA may be used in the present
invention. Namely, in the present invention, “miR-142”
includes both miR-142-3p and miR-142-5p, with miR-142-
3p being preferred. Likewise, in the present invention.
“miR-15" includes the sense strand (referred to as “miR-
158”) and antisense strand (referred to as “miR-15AS”) of
premature double-stranded RNA. The same applies to other
miRNAs.

[0090] miR-142-3p gene is located at a site where trans-
location occurs in B cell leukemia (aggressive B cell leu-
kemia), and is known to be expressed in hematopoietic
tissues (e.g., bone marrow, spleen, thymus), but not
expressed in other tissues. Moreover, miR-142-3p has been
observed to be expressed in mouse fetal liver (fetal
hematopoietic tissue) and hence is considered to be involved
in differentiation of the hematopoietic system (Chang-Zheng
Chen, et al., Science, 2004).

[0091] Inthis embodiment, gene expression is regulated in
two stages in a selective manner, because specific gene
expression is caused in cancer cells by the action of h"TERT
promoter and gene expression in blood cells is regulated by
the action of miRNA.

[0092] In another embodiment, the target sequence of
miRNA to be used in the present invention includes a target
sequence of miRNA whose expression is suppressed in
cancer cells. miRNA whose expression is suppressed in
cancer cells includes, for example, miR-125, miR-143,
miR-145, miR-199, let-7 and so on. In this embodiment,
specific gene expression in cancer cells is doubly regulated
by the action of hTERT promoter and miRNA.
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[0093] Although miRNA molecules have been initially
found in nematodes, yeast and other organisms, there are
currently found several hundreds of miRNAs in humans and
mice. The sequences of these miRNAs are known, and
sequence information and so on can be obtained by access
to public DBs (e.g., miR Base: the microRNA database
(world wide web.mirbase.org), microRNA.org—Targets and
Expression (world wide web.microrna.org/microrna/home.
do)).

[0094] The sequences of miR-142, miRNA-15, miRNA-
16, miR-21, miR-126, miR-181, miR-223, miR-296, miR-
125, miR-143, miR-145, miR-199 and let-7 are shown
below.
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-continued
miR-125:
(SEQ ID NO: 20)
5' -UCCCUGAGACCCUUUAACCUGUGA
miR-143S:
(SEQ ID NO: 21)
5 ' -UGAGAUGAAGCACUGUAGCUC
miR-143AS:
(SEQ ID NO: 22)
5' -GGUGCAGUGCUGCAUCUCUGGU
miR-145S:
(SEQ ID NO: 23)

5'-GUCCAGUUUUCCCAGGAAUCCCU

miR-142-3p:

(SEQ ID NO: 5)
5' -UGUAGUGUUUCCUACUUUAUGGA
miR-142-5p:
(SEQ ID NO: 6)
5' -CAUAAAGUAGAAAGCACUACU
miR-15S:
(SEQ ID NO: 7)
5' -UAGCAGCACAUAAUGGUUUGUG
miR-15AS:
(SEQ ID NO: 8)
5' -CAGGCCAUAUUGUGCUGCCUCA
miR-16S:
(SEQ ID NO: 9)
5' -UAGCAGCACGUAAAUAUUGGCG
miR-16AS:
(SEQ ID NO: 10)
5' -CCAGUAUUAACUGUGCUGCUGA
miR-21S:
(SEQ ID NO: 11)
5' -UAGCUUAUCAGACUGAUGUUGA
miR-21AS:
(SEQ ID NO: 12)
5' -CAACACCAGUCGAUGGGCUGU
miR-126S:
(SEQ ID NO: 13)
5' -UCGUACCGUGAGUAAUAAUGCG
miR-126AS:
(SEQ ID NO: 14)
5' -CAUUAUUACUUUUGGUACGCG
miR-181:
(SEQ ID NO: 15)
5' -AACAUUCAACGCUGUCGGUGAGU
miR-223S:
(SEQ ID NO: 16)
5' -UGUCAGUUUGUCAAAUACCCCA
rniR-223AS:
(SEQ ID NO: 17)
5' -CGUGUAUUUGACAAGCUGAGUU
miR-296-3p:
(SEQ ID NO: 18)
5' -GAGGGUUGGGUGGAGGCUCUCC
miR-296-5p:
(SEQ ID NO: 19)

5' -AGGGCCCCCCCUCAAUCCUGU

miR-145AS
(SEQ ID NO: 24)
5' -GGAUUCCUGGAAAUACUGUUCU

miR-199:
(SEQ ID NO: 25)
5'-CCCAGUGUUCAGACUACCUGUUC

let-7:
(SEQ ID NO: 26)
5 ' -UGAGGUAGUAGGUUGUAUAGUU

[0095] In the present invention, a single unit of a target
sequence of miRNA is composed of a sequence comple-
mentary to the whole or part of the miRNA, and has a
nucleotide length of 7 to 30 nucleotides, preferably 19 to 25
nucleotides, more preferably 21 to 23 nucleotides. In the
present invention, a single unit of a target sequence of
miRNA is intended to mean a nucleotide sequence having
the minimum length required for serving as a target of
certain miRNA. More specifically, it is intended to mean an
oligonucleotide of at least 7 nucleotides in length selected
from complementary sequences of the nucleotide sequences
shown in SEQ ID NOs: 5 to 26, and such an oligonucleotide
may comprise substitution, deletion, addition or removal of
one or several nucleotides at any site(s).

[0096] The target sequence as a whole to be integrated into
the polynucleotide or recombinant adenovirus of the present
invention may comprise several copies of a single unit of
target sequence in order to ensure effective interaction
between miRNA and the target sequence. The target
sequence as a whole to be integrated into the recombinant
adenovirus may be of any length as long as it can be
integrated into the viral genome. For example, it may
comprise 1 to 10 copies, preferably 2 to 6 copies, and more
preferably 2 or 4 copies of a single unit of target sequence
(John G. Doench, et al., Genes Dev. 2003 17:438-442). An
oligonucleotide of appropriate length may be inserted
between single units of target sequence contained in the
target sequence as a whole. The length of such an oligo-
nucleotide of appropriate length is not limited in any way as
long as the target sequence as a whole can be integrated into
the recombinant adenovirus genome. For example, such an
oligonucleotide may be of 0 to 8 nucleotides in length.
Moreover, in the case of comprising several units of a target
sequence of miRNA, the target sequences in the respective
units may be those toward the same miRNA or those toward
different miRNAs. Furthermore, in the case of comprising
target sequences toward the same miRNA, the target
sequences in the respective units may have different lengths
and/or different nucleotide sequences.

[0097] The target sequence of miRNA to be contained in
the polynucleotide of the present invention (or a replication
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cassette comprising the same) can also be referred to as a
“target sequence of a first microRNA” in order that the
polynucleotide, when integrated into the recombinant
adenovirus, should be distinguished from other miRNA
target sequences present in the recombinant adenovirus.
[0098] When miR-142-3p is used as miRNA in the present
invention, a target sequence thereof may be exemplified by
sequences comprising the following sequences, by way of
example.

(1) Sequence comprising two units of a target sequence of
miR-142-3p:

(SEQ ID NO: 27
5'-gecggectecataaagtaggaaacactacacagetecataaagtagga
aacactacattataageggtac,

each underline represents a single unit of a target sequence
of miR-142-3p)
(i1)-1. Sequence comprising four units of a target sequence
of miR-142-3p:

(SEQ ID NO: 28
5'-ggcctcecataaagtaggaaacactacacagctecataaagtaggaaa
cactacattaattccataaagtaggaaacactacaccactccataaagta

ggaaacactacagtac,

each underline represents a single unit of a target sequence
of miR-142-3p)
(i1)-2. Sequence comprising four units of a target sequence
of miR-142-3p:

SEQ ID NO: 55
5'-tccataaagtaggaaacactacacagctccataaagtaggaaacact
acattaattccataaagtaggaaacactacaccactccataaagtaggaa
acactaca

each underline represents a single unit of a target sequence
of miR-142-3p)

[0099] The nucleotide sequence of SEQ ID NO: 55 cor-
responds to the sequence from position 5 to 109 in the
nucleotide sequence of SEQ ID NO: 28.

(i1)-3. Sequence comprising four units of a target sequence
of miR-142-3p:

(SEQ ID NO: 52
5'-tccataagtaggaaacactacacagctccataagtacgaaacactac
attaattccataaagtaggaaacactacaggactccataaagtaggaaac
actaca-3"',

each underline represents a single unit of a target sequence
of miR-142-3p)

[0100] In a preferred embodiment of the invention, the
sequence comprising four units of a target sequence of
miR-142-3p comprises the nucleotide sequence of SEQ ID
NO: 52 or 55, or a variant thereof. The variant of the
sequence comprising four units of a target sequence of
miR-142-3p comprises the nucleotide sequence having at
least 90/%, preferably at least 95%, more preferably at least
96%, and even more preferably at least 97%, 98%, or 99%
identity to that of SEQ ID NO: 52 or 55.

[0101] The nucleotide sequence of SEQ ID NO: 55 has
98.1% (103/105) identity to the nucleotide sequence of SEQ
ID NO: 52. The nucleotide sequence of SEQ ID NO: 52 has
98.1% identity to the nucleotide sequence of SEQ ID NO:
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55. That is, the nucleotide sequences of SEQ ID NOs: 52 and
55 have 98.1% (103/105) nucleotide identity each other.

[0102] In the present invention, a target sequence of
miRNA is placed downstream of the construct of hTERT
promoter-E1A gene-IRES sequence-E1B gene, and the
resulting polynucleotide comprising the hTERT promoter,
the E1A gene, the IRES sequence, the E1B gene and the
target sequence of miRNA in this order (which polynucle-
otide is referred to as a replication cassette) is integrated into
the adenovirus genome, whereby E1 gene expression and
virus growth can be prevented in cells expressing the
miRNA.

[0103] In the present invention, a target sequence of
miRNA is integrated downstream of the E1B gene or the
reporter gene described later, whereby a gene located
upstream thereof is prevented from being expressed.
Although the details of this mechanism are not clear, a
possible mechanism is as follows. First, miRNA-RISC
(RNA-induced silencing complex) cleaves a target sequence
on mRNA to thereby remove polyA from the mRNA. This
would reduce the stability of the mRNA to cause degrada-
tion of the mRNA and hence prevention of gene expression.
Alternatively, miRNA-RISC would recruit polyA ribonu-
clease, as in the case of normal miRNA, to cause polyA
degradation, as a result of which the stability of mRNA
would be reduced and gene expression would be prevented.
[0104] It should be noted that there are previous reports
showing that the miRNA-induced inhibitory effect against
gene expression was not obtained for the expression (trans-
lation) of a gene inserted downstream of the IRES sequence
(Ramesh S. Pillai et al., Science 309, 1573(2005): Geraldine
Mathonnet, et al., Science 317, 1764 (2007)). However,
when the inventors of the present invention confirmed gene
expression for the recombinant adenovirus of the present
invention comprising hTERT promoter, E1A gene, IRES
sequence, E1B gene and a target sequence of miRNA in this
order, the miRNA was found to sufficiently prevent the
expression of the E1B gene inserted downstream of the
IRES sequence. This is a new finding in the present inven-
tion.

[0105] The genes to be contained in the replication cas-
sette of the present invention can be obtained by standard
genetic engineering techniques. For example, it is possible
to use nucleic acid synthesis with a DNA synthesizer, which
is commonly used as a genetic engineering technique. Alter-
natively, it is also possible to use PCR techniques in which
gene sequences serving as templates are isolated or synthe-
sized, and primers specific to each gene are then designed to
amplify the gene sequence with a PCR system (Current
Protocols in Molecular Biology, John Wiley & Sons (1987)
Section 6.1-6.4) or gene amplification techniques using a
cloning vector. The above techniques can be easily accom-
plished by those skilled in the art in accordance with
Molecular cloning 2”4 Edt. Cold Spring Harbor Laboratory
Press (1989), etc. For purification of the resulting PCR
product, known techniques can be used. If necessary, con-
ventionally used sequencing techniques may be used to
confirm whether the intended gene has been obtained, as
expected. For example, dideoxynucleotide chain termination
sequencing (Sanger et al. (1977) Proc. Natl. Acad. Sci. USA
74: 5463) or the like may be used for this purpose. Alter-
natively, an appropriate DNA sequencer (e.g., ABI PRISM
(Applied Biosystems)) may also be used for sequence analy-
sis.
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[0106] In the present invention, the target sequence of
miRNA can be obtained by being designed and synthesized
such that each single unit of target sequence is complemen-
tary to the whole or part of the nucleotide sequence of the
miRNA. For example, a target sequence of miR-142-3p can
be obtained by synthesizing DNA such that it is comple-
mentary to the nucleotide sequence of miR-142-3p.

[0107] Then, the respective genes obtained as above are
ligated in a given order. First, the above genes are each
cleaved with known restriction enzymes or the like, and the
cleaved DNA fragment of each gene is inserted into and
ligated to a known vector in accordance with known pro-
cedures. As a known vector, pIRES vector may be used, by
way of example. The pIRES vector comprises the IRES
(internal ribosome entry site) sequence of encephalonmyo-
carditis virus (ECMV) and is capable of translating two open
reading frames (ORFs) from one mRNA. With the use of the
pIRES vector, it is possible to prepare a “polynucleotide
which comprises hTERT promoter, E1A gene. IRES
sequence and E1B gene in this order and which comprises
a target sequence of microRNA” by sequentially inserting
the required genes into a multicloning site. Such a target
sequence of miRNA may be inserted into any site, but it is
preferably inserted downstream of the hTERT promoter-
E1A-IRES-E1B construct. For DNA ligation, DNA ligase
may be used. Alternatively, CMV promoter contained in a
known vector (e.g., pShuttle) may be removed with known
restriction enzymes and a sequence cleaved from the hTERT
promoter-E1A-IRES-E1B-miRNA target sequence with
appropriate restriction enzymes may then be inserted into
this site, if necessary. Once the E1 gene required for adeno-
virus growth is allowed to be expressed under the control of
the hTERT promoter, the virus can be grown specifically in
cancer cells.

[0108] In a preferred embodiment of the invention,
hTERT promoter and E1A gene, E1A and IRES sequence.
IRES sequence and E1B gene, and E1B gene and miRNA
target sequence may be linked by spacer sequences.
[0109] In another preferred embodiment of the invention,
the replication cassette comprises the nucleotide sequence of
SEQ ID NO: 53 or a variant thereof. The variant of the
polynucleotide cassette comprises the nucleotide sequence
having at least 90%, preferably at least 95%, more prefer-
ably at least 96%, and even more preferably at least 97%,
98%, or 99% identity to that of SEQ ID NO: 53, wherein the
nucleotide sequence encodes a polypeptide having an activ-
ity to enable an adenovirus to replicate selectively in tumor
cells. The activity can be determined by infecting the
adenovirus comprising the replication cassette to tumor cells
and measuring viral titer of the adenovirus.

[0110] (2) Labeling Cassette

[0111] In yet another embodiment, the present invention
relates to a recombinant adenovirus in which the above
replication cassette is integrated into the E1 region of the
adenovirus genome and a labeling cassette is further inte-
grated into the E3 region of the adenovirus genome. Such a
labeling cassette comprises a reporter gene and a promoter
capable of regulating the expression of the gene, and may
further comprise a target sequence of miRNA.

[0112] The adenovirus E3 region contains 11.6 kDa ADP
(adenovirus death protein), and ADP has the function of
promoting cell damage and virus diffusion. The recombinant
adenovirus of the present invention is designed to eliminate
any viral genome region like the E3 region containing ADP,
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which encodes a protein having the function of promoting
cell damage and virus diffusion, so that the timing of cell
death is delayed to facilitate identification of cancer tissues
by production (emission, expression) of fluorescence (e.g.,
GFP). This is also effective in that circulating tumor cells
(CTCs) described later can be detected alive over a long
period of time.

[0113] The reporter gene to be contained in the labeling
cassette in the recombinant adenovirus of the present inven-
tion is not limited in any way, and examples include a gene
encoding a protein which emits fluorescence, a gene encod-
ing an enzyme protein which generates a luminophore or a
chromophore upon enzymatic reaction, a gene encoding an
antibiotic, a gene encoding a tag-fused protein, a gene
encoding a protein which is expressed on the cell surface and
binds to a specific antibody, a gene encoding a membrane
transport protein, and so on. Examples of a protein which
emits fluorescence (i.e., a labeling protein) include a green
fluorescent protein (GFP) derived from luminous jellyfish
such as Aequorea victorea, its variants EGFP (enhanced-
humanized GFP) and rsGFP (red-shift GFP), a yellow
fluorescent protein (YFP), a cyan fluorescent protein (CFP),
a blue fluorescent protein (BFP). GFP derived from Renilla
reniformis and so on, and genes encoding these proteins can
be used in the present invention. The above protein which
emits fluorescence is preferably GFP or EGFP.

[0114] Likewise, examples of an enzyme protein which
generates a luminophore or a chromophore upon enzymatic
reaction include f-galactosidase, luciferase and so on. §-Ga-
lactosidase generates a blue chromophore from 5-bromo-4-
chloro-3-indolyl-f-D-galactopyranoside (X-gal) upon enzy-
matic reaction. On the other hand, luciferase generates a
luminophore upon enzymatic reaction with luciferin. Firefly
luciferase, bacterial luciferase, Renilla luciferase and so on
are known as members of luciferase, and those skilled in the
art would be able to select an appropriate enzyme from
known luciferase members.

[0115] Moreover, the promoter capable of regulating the
expression of the above gene is not limited in any way as
long as it is a suitable promoter compatible with the virus
used for the expression of the above desired gene. Examples
include, but are not limited to, CMV promoter, hTERT
promoter, SV40 late promoter, MMTV LTR promoter, RSV
LTR promoter, SRa. promoter, 3-actin promoter, PGK pro-
moter, EF-1a promoter and so on. Preferably, CMV pro-
moter or hTERT promoter can be used for this purpose.

[0116] The target sequence of miRNA to be integrated into
the labeling cassette may be either the same or different from
the target sequence of miRNA to be integrated into the
replication cassette.

[0117] In the present invention, the target sequence of
miRNA is placed within the untranslated region of the
reporter gene, preferably downstream of this gene, whereby
the reporter gene can be prevented from being expressed.
Namely, in the present invention, the labeling cassette
preferably comprises a promoter capable of regulating the
reporter gene, the reporter gene and the target sequence of
microRNA in this order. The target sequence of miRNA to
be integrated into the labeling cassette is referred to as a
“target sequence of a second microRNA” in order that it
should be distinguished from the target sequence of miRNA
to be contained in the replication cassette. Other explana-
tions on miRNA are the same as described above.
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[0118] In a preferred embodiment of the invention, the
labeling cassette preferably comprises the sequence com-
prising four units of a target sequence of miR-142-3p. The
sequence comprises the nucleotide sequence of SEQ ID NO:
52 or 55, or a variant thereof. The variant of the sequence
comprising four units of a target sequence of miR-142-3p
comprises the nucleotide sequence having at least 90%,
preferably at least 95%, more preferably at least 96%, and
even more preferably at least 97%, 98%, or 99% identity to
that of SEQ ID NO: 52 or 55.

[0119] In a preferred embodiment of the invention,
examples of a replication cassette include a replication
cassette comprising CMV promoter, EGFP gene and a target
sequence of miR-142p. In a preferred embodiment of the
invention, the replication cassette comprising CMV pro-
moter, EGFP gene and a target sequence of miR-142p
comprises the nucleotide sequence of SEQ ID NO: 54 or a
variant thereof. The variant of the polynucleotide cassette
comprises the nucleotide sequence having at least 90%,
preferably at least 95%, more preferably at least 96%, and
even more preferably at least 97%, 98%, or 99% identity to
that of SEQ ID NO: 54.

[0120] Details on how to obtain, purify and sequence the
recombinant genes to be contained in the labeling cassette of
the present invention are the same as described above for the
replication cassette.

[0121] (3) Cell Death-Inducing Cassette

[0122] In yet another embodiment, the present invention
relates to a recombinant adenovirus in which the above
replication cassette is integrated into the E1 region of the
adenovirus genome and a cell death-inducing cassette is
integrated into the E3 region of the adenovirus genome.
Such a cell death-inducing cassette comprises a gene encod-
ing a cell death induction-related protein and a promoter
capable of regulating the expression of the gene, and may
further comprise a target sequence of microRNA.

[0123] The cell death-inducing cassette used in the recom-
binant adenovirus of the present invention comprises a gene
encoding a cell death induction-related protein and a pro-
moter capable of regulating the expression of the gene. Thus,
for example, when the recombinant adenovirus of the pres-
ent invention is infected into cancer cells, the virus grows
specifically in the cancer cells to thereby increase the
intracellular expression level of the cell death induction-
related protein and induce cell death only in the cancer cells
without damaging other normal cells.

[0124] Such a gene encoding a cell death induction-related
protein is intended to mean a gene encoding a protein related
to the induction of cell death in specific cells. Examples of
a cell death induction-related protein include immunological
proteins such as PA28. PA28 is a protein which activates
intracellular proteasomes and which elicits immune reac-
tions and also induces cell death when overexpressed. More-
over. TRAIL can also be exemplified as an apoptosis-
inducing protein. TRAIL refers to a molecule which induces
apoptotic cell death upon binding to its receptor on the cell
surface.

[0125] Moreover, another example of the gene encoding a
cell death induction-related protein is a tumor suppressor
gene, which has the function of suppressing the growth of
cancer cells. Examples of such a tumor suppressor gene
include the following genes used in conventional gene
therapy. SEQ ID NO (nucleotide sequence) and GenBank
Accession No. are shown below for each gene.
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[0126] p53 (SEQ ID NO: 29: Accession No. M14694):
multiple types of cancer

[0127] pl15 (SEQ ID NO: 30: Accession No. [.36844):
multiple types of cancer

[0128] pl6 (SEQ ID NO: 31; Accession No. [.27211):
multiple types of cancer

[0129] APC (SEQ ID NO: 32; Accession No. M74088):
colorectal cancer, gastric cancer, pancreatic cancer

[0130] BRCA-1 (SEQ ID NO: 33; Accession No.
U14680): ovarian cancer, breast cancer

[0131] DPC-4 (SEQ ID NO: 34: Accession No. U44378):
colorectal cancer, pancreatic cancer

[0132] FHIT (SEQ ID NO: 35: Accession No. NM
112012): gastric cancer, lung cancer, uterine cancer

[0133] p73 (SEQ ID NO: 36: Accession No. Y11416):
neuroblastoma
[0134] PATCHED (SEQ ID NO: 37; Accession No.

U59464): basal cell carcinoma

[0135] Rbpll110 (SEQ ID NO: 38; Accession No.
M15400): lung cancer, osteosarcoma

[0136] DCC (SEQ ID NO: 39; Accession No. X76132):
colorectal cancer

[0137] NF1 (SEQ ID NO: 40; Accession No. NM
000267): neurofibroma type 1

[0138] NF2 (SEQ ID NO: 41: Accession No. [11353):
neurofibroma type 2

[0139] WT-1 (SEQ ID NO: 42; Accession No. NM
000378): Wilms tumor

[0140] The target sequence of miRNA to be contained in
the cell death-inducing cassette may be either the same or
different from the target sequence of miRNA to be integrated
into the replication cassette. In the present invention, the
target sequence of miRNA is placed within the untranslated
region of the gene encoding a cell death induction-related
protein, preferably downstream of this gene, whereby the
cell death induction-related protein can be prevented from
being expressed. Namely, in the present invention, the cell
death-inducing cassette preferably comprises a promoter
capable of regulating the gene encoding a cell death induc-
tion-related protein, the gene encoding a cell death induc-
tion-related protein and the target sequence of microRNA in
this order. Other explanations on miRNA are the same as
described above.

[0141] Details on how to obtain, purify and sequence the
recombinant genes to be contained in the cell death-inducing
cassette of the present invention are the same as described
above for the replication cassette.

[0142] To determine whether or not cell death has been
induced, morphological observation described below may
be conducted for this purpose. Namely, once cells adhered
onto the bottom surface of a culture vessel have been
infected with the recombinant virus of the present invention
and incubated for a given period, the cells will be rounded
and detached from the bottom surface and then will float as
shiny cells in the culture solution, as observed under an
inverted microscope. At this stage, the cells have lost their
vital mechanism and hence a determination can be made that
cell death has been induced. Alternatively, cell death can
also be confirmed with a commercially available kit for
living cell assay which uses a tetrazolium salt (e.g., MTT,
XTT).
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[0143] (4) CD46-Binding Fiber Protein

[0144] In yet another embodiment, the recombinant
adenovirus of the present invention may comprise a gene
encoding a CD46-binding adenovirus fiber protein.

[0145] Adenovirus vectors which are now commonly used
are prepared structurally based on adenovirus type 5 (or type
2) belonging to Subgroup C among 51 serotypes of human
adenovirus. Although adenovirus type 5 is widely used
because of its excellent gene transfer properties, adenovirus
of this type has a problem of being difficult to infect cells
with low expression of coxsackievirus and adenovirus
receptor (CAR) because its infection is mediated by binding
to CAR on target cells. In particular, CAR expression is
reduced in highly malignant cancer cells which are highly
invasive, metastatic and proliferative, and hence an adeno-
virus having the fiber protein of adenovirus type 5 may not
infect such highly malignant cancer cells.

[0146] In contrast, CD46 is expressed on almost all cells
except for erythrocytes in humans and is also expressed on
highly malignant cancer cells. Thus, a recombinant adeno-
virus comprising a gene encoding a CD46-binding adeno-
virus fiber protein can also infect CAR-negative and highly
malignant cancer cells. For example, adenovirus types 34
and 35 bind to CD46 as their receptor and thereby infect
cells (Marko Marttila, et al., J. Virol. 2005, 79(22):14429-
36). As described above, CD46 is expressed on almost all
cells except for erythrocytes in humans, and hence adeno-
virus types 34 and 35 are able to infect a wide range of cells
including CAR-negative cells. Moreover, the fiber of adeno-
virus consists of a knob region, a shaft region and a tail
region, and adenovirus infects cells through binding of its
fiber knob region to the receptor. Thus, at least the fiber knob
region in the fiber protein is replaced from adenovirus type
5 origin to adenovirus type 34 or 35 origin, % hereby the
virus will be able to infect CAR-negative cells via CD46.

[0147] Because of comprising a gene encoding a CD46-
binding adenovirus fiber protein, the recombinant adenovi-
rus of the present invention is able to infect almost all cells
except for erythrocytes and thus able to infect highly malig-
nant CAR-negative cancer cells which are highly invasive,
metastatic and proliferative. In the present invention, “CAR-
negative” cells are intended to mean cells where CAR
expression is low or cells where CAR is not expressed at all.
[0148] 57 serotypes have now been identified for human
adenovirus, and these serotypes are classified into six
groups, i.e., Groups A to F. Among them, adenovirus types
belonging to Group B have been reported to bind to CD46.
Adenovirus types belonging to Group B include adenovirus
types 34 and 35, as well as adenovirus types 3, 7, 11, 16, 21
and 50, by way of example.

[0149] For use as a CD46-binding adenovirus fiber protein
in the present invention, preferred is the fiber protein of
adenovirus belonging to Group B, more preferred is the fiber
protein of adenovirus type 3, 7, 34, 35, 11, 16, 21 or 50, and
even more preferred is the fiber protein of adenovirus type
34 or 35.

[0150] The nucleotide sequence of a gene encoding the
fiber protein of adenovirus type 34, 35,3, 7, 11, 16, 21 or 50
is available from a known gene information database. e.g.,
the GenBank of NCBI (The National Center for Biotech-
nology Information). Moreover, in the present invention, the
nucleotide sequence of a gene encoding the fiber protein of
adenovirus type 34, 35, 3, 7, 11, 16, 21 or 50 includes not
only the nucleotide sequence of each gene available from a
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database as described above, but also nucleotide sequences
which are hybridizable under stringent conditions with DNA
consisting of a nucleotide sequence complementary to DNA
consisting of each nucleotide sequence available from a
database and which encode a protein with binding activity to
CD46.

[0151] The binding activity to CD46 can be evaluated
when a recombinant adenovirus having DNA comprising the
nucleotide sequence is measured for its infectivity to CD46-
expressing cells. The infectivity of such a recombinant
adenovirus may be measured in a known manner, for
example, by detecting GFP expressed by the virus infected
into CD46-expressing cells under a fluorescence microscope
or by flow cytometry, etc. Procedures and stringent condi-
tions for hybridization are the same as described above.

[0152] The recombinant adenovirus of the present inven-
tion may comprise the entire or partial region of a CD46-
binding adenovirus fiber protein, such that at least the fiber
knob region in the fiber protein binds to CD46. Namely, in
the present invention, the CD46-binding adenovirus fiber
protein may comprise at least the fiber knob region in the
fiber protein of adenovirus belonging to Group B, more
preferably at least the fiber knob region in the fiber protein
of'adenovirus of any type selected from the group consisting
of type 34, type 35, type 3, type 7, type 11, type 16, type 21
and type 50, and even more preferably at least the fiber knob
region in the fiber protein of adenovirus type 34 or 35.
Moreover, the technical idea of the present invention is not
limited to these fiber proteins as long as the intended protein
binds to CD46, and it also covers various proteins capable
of binding to CD46 as well as proteins having a motif
capable of binding to CD46.

[0153] Alternatively, in the present invention, the CD46-
binding fiber protein may comprise a region consisting of
the fiber knob region and the fiber shaft region in the fiber
protein of adenovirus belonging to Group B, more prefer-
ably a region consisting of the fiber knob region and the fiber
shaft region in the fiber protein of adenovirus of any type
selected from the group consisting of type 34, type 35, type
3, type 7, type 11, type 16, type 21 and type 50, and even
more preferably a region consisting of the fiber knob region
and the fiber shaft region in the fiber protein of adenovirus
type 34 or 35.

[0154] In the present invention, the CD46-binding fiber
protein may comprise the fiber shaft region or the fiber tail
region in the fiber protein of adenovirus of any type (e.g.,
type 2, type 5) other than the above types, as long as it
comprises at least the fiber knob region in the fiber protein
of adenovirus belonging to Group B.

[0155] Examples of such a fiber protein include, but are
not limited to, fiber proteins which comprise a region
consisting of not only the fiber knob region and the fiber
shaft region in the fiber protein of adenovirus of any type
selected from the group consisting of type 34, type 35, type
3, type 7, type 11, type 16, type 21 and type 50, but also the
fiber tail region in the fiber protein of adenovirus type 5.

[0156] The nucleotide sequences of a gene encoding the
fiber knob region in the fiber protein of adenovirus type 34,
a gene encoding the fiber shaft region in the fiber protein of
adenovirus type 34 and a gene encoding a region consisting
of the fiber knob region and the fiber shaft region in the fiber
protein of adenovirus type 34 are shown in SEQ ID NOs: 47,
48 and 49, respectively.
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[0157] Likewise, the nucleotide sequence of a gene encod-
ing a region consisting of not only the fiber knob region and
the fiber shaft region in the fiber protein of adenovirus type
34, but also the fiber tail region in the fiber protein of
adenovirus type 5 is shown in SEQ ID NO: 50. In the present
invention, the nucleotide sequence of such a gene includes
not only the nucleotide sequence shown in SEQ ID NO: 50,
but also nucleotide sequences which are hybridizable under
stringent conditions with DNA consisting of a nucleotide
sequence complementary to DNA consisting of the nucleo-
tide sequence shown in SEQ ID NO: 50 and which encode
a protein with binding activity to CD46. Procedures for
evaluation of the binding activity to CD46, procedures and
stringent conditions for hybridization are the same as
described above.

[0158] In a preferred embodiment of the invention, the
gene encoding a CD46-binding adenovirus fiber protein
comprises the nucleotide sequence of SEQ ID NO: 50 or a
variant thereof. The variant of the gene encoding a CD46-
binding adenovirus fiber protein comprises the nucleotide
sequence having at least 90%, preferably at least 95%, more
preferably at least 96%, and even more preferably at least
97%, 98%, or 99% identity to the nucleotide sequence of
SEQ ID NO: 50.

[0159] To prepare the recombinant adenovirus of the pres-
ent invention, a polynucleotide comprising the replication
cassette, the labeling cassette and/or the cell death-inducing
cassette may be excised with appropriate restriction
enzymes and inserted into an appropriate virus expression
vector. A preferred virus expression vector is an adenovirus
vector, more preferably an adenovirus type 5 vector, and
particularly preferably an adenovirus type 5 vector which
comprises a gene encoding a CD46-binding adenovirus fiber
protein (e.g., the fiber protein of adenovirus type 34 or 35).
[0160] As shown in Example 2 described later, GFP
expression in blood cells was sufficiently suppressed in both
cases where a miRNA target sequence was inserted down-
stream of the replication cassette and where a miRNA target
sequence was inserted downstream of the labeling cassette,
whereas GFP expression in blood cells was unexpectedly
significantly suppressed in a case where miRNA target
sequences were simultaneously inserted downstream of the
replication cassette and downstream of the labeling cassette,
respectively. This is a new finding in the present invention.
[0161] In the present invention, the recombinant adenovi-
rus may be obtained in the following manner, by way of
example.

[0162] First, pHMCMVS (Mizuguchi H. et al., Human
Gene Therapy, 10: 2013-2017, 1999) is treated with restric-
tion enzymes and a target sequence of miRNA is inserted to
prepare a vector having the target sequence of miRNA.
Next, pSh-hAIB comprising a construct of hTERT pro-
moter-E1A-IRES-E1B (W02006/036004) is treated with
restriction enzymes and the resulting fragment comprising
the hTERT promoter-E1A-IRES-E1B construct is inserted
into the above vector having the target sequence of miRNA
to obtain a vector comprising hTERT promoter-E1A-IRES-
E1B-miRNA target sequence. On the other hand, pHMCM-
VGFP-1 (pHMCMVS comprising EGFP gene) is treated
with restriction enzymes to obtain a fragment comprising
CMV promoter and EGFP gene, and this fragment is
inserted into the above vector having the target sequence of
miRNA to obtain a vector comprising a construct of CMV-
EGFP-miRNA target sequence. Then, the vector comprising
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hTERT promoter-E1A-IRES-E1B-miRNA target sequence
and the vector comprising CMV-EGFP-miRNA target
sequence are each treated with restriction enzymes and
ligated together to obtain a vector in which hTERT pro-
moter-E1A-IRES-E1B-miRNA target sequence is integrated
into the El-deficient region of the adenovirus genome and
CMV-EGFP-miRNA target sequence is integrated into the
E3-deficient region of the adenovirus genome. Alternatively,
when a vector comprising a gene encoding a CD46-binding
adenovirus fiber protein is used as a vector to be inserted
with the DNA fragments comprising the respective con-
structs, it is possible to obtain a vector in which hTERT
promoter-E1A-IRES-E1B-miRNA target sequence is inte-
grated into the E1-deficient region of the adenovirus genome
and CMV-EGFP-miRNA target sequence is integrated into
the E3-deficient region of the adenovirus genome and which
comprises a gene encoding a CD46-binding adenovirus fiber
protein. Moreover, this vector may be linearized with a
known restriction enzyme and then transfected into cultured
cells (e.g., 293 cells) to thereby prepare an infectious recom-
binant adenovirus. It should be noted that those skilled in the
art would be able to easily prepare all viruses falling within
the present invention by making minor modifications to the
above preparation procedures.

[0163] In a preferred embodiment of the invention, the
recombinant adenovirus comprises a nucleotide sequence
comprising:

[0164] a replication cassette comprising a polynucleotide
comprising a human telomerase reverse transcriptase pro-
moter, E1A gene, IRES sequence and E1B gene in this order,
and a target sequence of a first microRNA, wherein the first
microRNA is miR-142, and wherein the replication cassette
is integrated into the E1 region of the adenovirus genome:
[0165] a labeling cassette comprising a reporter gene, a
promoter capable of regulating the expression of the reporter
gene, and a target sequence of a second microRNA, wherein
the second microRNA is miR-142, and wherein the labeling
cassette is integrated into the E3 region of the adenovirus
genome; and

[0166] a gene encoding a CD46-binding fiber protein
comprising at least the fiber knob region in the fiber protein
of adenovirus type 34 or 35, which is integrated into the
adenovirus genome:

[0167] wherein the recombinant adenovirus comprises the
nucleotide sequence of SEQ ID NO: 51 or a variant thereof.
The variant comprises the nucleotide sequence having at
least 90%, preferably at least 95%, more preferably at least
96%, and even more preferably at least 97%, 98%, or 99%
identity to the nucleotide sequence of SEQ ID NO: 51.

3. REAGENT FOR CANCER CELL DETECTION
OR REAGENT FOR CANCER DIAGNOSIS

[0168] As described above, the recombinant adenovirus of
the present invention has the following features.

(1) This recombinant adenovirus infects almost all cells
except for erythrocytes, and is also able to infect highly
malignant CAR-negative cancer cells.

(i1) This recombinant adenovirus grows specifically in
hTERT-expressing cancer cells and also increases the
expression level of a reporter gene upon growth, whereby
the production of a labeling protein, a chromophore or the
like can be increased to detectable levels.

(iii) This recombinant adenovirus can prevent the occur-
rence of false positive results even when the virus infects
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normal cells having hTERT promoter activity, because
miRNA expression prevents not only growth of the virus,
but also expression of a reporter gene. In particular, because
of comprising a target sequence of miRNA which is
expressed specifically in blood cells, this recombinant
adenovirus can prevent the occurrence of false positive
results even when the virus infects normal blood cells
having hTERT promoter activity, because expression of this
miRNA prevents not only growth of the virus in blood cells
but also expression of a reporter gene.

[0169] Thus, the recombinant adenovirus of the present
invention can be used as a reagent for cancer cell detection
or as a reagent for cancer diagnosis. In particular, because of
having the above features, the recombinant virus of the
present invention is extremely effective for detection of
circulating tumor cells (CTCs) present in blood.

[0170] On the other hand, since 2004 when CTCs, which
are cancer cells present in blood, were reported to serve as
a prognostic factor for post-operative breast cancer patients
in the New England Journal of Medicine (Cristofanilli M. et
al., The New England Journal of Medicine, 2004, 781-791),
CTCs have been measured as a biomarker in many clinical
trials conducted in Europe and North America. Particularly
in breast cancer, prostate cancer and skin cancer, CTCs have
been proven to be an independent factor which determines
the prognosis of these cancers. Moreover, in Europe, in the
clinical trial in adjuvant setting of prostate cancer (SUC-
CESS), the number of CTCs counted is added to the
inclusion criteria and only patients in whom one or more
cells have been detected are included. This trial is a large-
scale clinical trial including 2000 cases or more, and atten-
tion is being given to the results. Moreover, there is also a
clinical trial in which an increase or decrease per se in CTCs
is one of the clinical endpoints (MDV3100).

[0171] In recent years, the FDA in the United States has
issued guidelines for approval and authorization of molecu-
lar-targeted anticancer agents, and hence the CTC test has
become more important in cancer diagnosis. The guidelines
issued by the FDA define that genetic changes in molecular
targets in tumors should be tested before selection of
molecular-targeted anticancer agents. When attempting to
achieve the guidelines by conventional techniques, there
arises a need for surgical biopsy from tumor tissues in
patients to conduct genetic testing, which will impose a very
strong burden on the patients. To solve this problem, efforts
are now made to conduct genetic testing on CTCs collected
from blood, and this strategy is referred to as “liquid biopsy”
in contrast to the conventional “biopsy.” Once this strategy
has been achieved, genetic testing of tumor tissues can be
conducted simply by blood collection and the burden on
patients can be reduced greatly. For these reasons, the CTC
test is receiving great attention as a highly useful testing
technique in the clinical setting.

[0172] The CellSearch System of Veridex LLC is the only
CTC detection device currently approved by the FDA, and
most of the CTC detection methods used in clinical trials are
accomplished by this CellSearch System. The CellSearch
System is based on techniques to detect cancer cells with
EpCAM antibody and cytokeratin antibody.

[0173] However, CTC detection techniques are designed
to detect several to several tens of cells from among a billion
of blood cells, and it is therefore very difficult to improve
their sensitivity and accuracy. Thus, some problems are also
pointed out in CTC detection methods based on the Cell-
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Search System. For example, it is pointed out that cancer
cells which are negative in the CTC test based on the
CellSearch System are detected as being positive in another
test, and that there are great differences in sensitivity and
accuracy, depending on the cancer type (Allard W. J. et al.,
Clinical Cancer Research, 2004, 6897-6904). Moreover, the
CellSearch System is also pointed out to have a problem of
low CTC detection rate for lung cancer in the clinical setting
(ibid).

[0174] Likewise, the CellSearch System is also pointed
out to have a problem of reduced CTC detection rate because
the expression of cell surface antigens including EpCAM is
reduced in cancer cells having undergone epithelial-mesen-
chymal transition (EMT) (Anieta M. et. al., J Natl Cancer
Inst, 101, 2009, 61-66, Janice Lu et. al., Int ] Cancer, 126(3),
2010, 669-683).

[0175] Further, to conduct the above “liquid biopsy,”
additional steps are required for concentration and pheno-
typing or genotyping of CTCs, which require more sensitive
and more accurate CTC detection techniques than simply
counting the number of CTCs.

[0176] In contrast to this, because of having the above
features (i) to (iii), the recombinant adenovirus of the present
invention allows simple, highly sensitive and highly accu-
rate detection of CTCs in blood without detection of leu-
kocytes and other normal blood cells. Further, the reagent of
the present invention allows detection of CTCs alive, so that
the source organ of the detected CTCs can be identified upon
analyzing surface antigens or the like present on the cell
surface of the CTCs. Thus, the recombinant adenovirus of
the present invention is useful for CTC detection and cancer
diagnosis.

[0177] Moreover, the recombinant adenovirus or reagent
for cancer cell detection of the present invention can be used
to detect cancer cells having undergone EMT or mesenchy-
mal-epithelial transition (MET). EMT is a phenomenon in
which cancer cells lose their properties as epithelium and
acquire features as mesenchymal lineage cells tending to
migrate into surrounding tissues, and EMT is also involved
in invasion and/or metastasis of cancer cells. On the other
hand, mesenchymal-epithelial transition (MET) is a phe-
nomenon in which mesenchymally derived cells acquire
features as epithelium. As described above, it is difficult to
detect cancer cells having undergone EMT by known tech-
niques including the CellSerch System. In contrast, the
present invention allows detection of cancer cells having
undergone EMT or MET. The recombinant adenovirus of the
present invention is therefore useful for cancer cell detection
and for cancer diagnosis.

[0178] Further, the recombinant adenovirus of the present
invention can also be used to detect drug-resistant cancer
cells. Drugs intended in the present invention are those used
for cancer chemotherapy. Examples of such drugs include,
but are not limited to, adriamycin, carboplatin, cisplatin,
S5-fluorouracil, mitomycin, bleomycin, doxorubicin, dauno-
rubicin, methotrexate, paclitaxel, docetaxel and actinomycin
D, etc. Moreover, the recombinant virus of the present
invention can also be used to detect cancer stem cells. In the
present invention, cancer stem cells refer to cells (stem cells)
serving as the origin of cancer cells. Cancer stem cells also
include those having drug resistance.

[0179] In the present invention, the type of cancer or
tumor to be detected or diagnosed is not limited in any way,
and cells of all cancer types can be used. Examples include
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solid cancers or blood tumors, more specifically brain tumor,
cervical cancer, esophageal cancer, tongue cancer, lung
cancer, breast cancer, pancreatic cancer, gastric cancer, small
intestinal cancer, duodenal cancer, colorectal cancer, bladder
cancer, kidney cancer, liver cancer, prostate cancer, uterine
cancer, uterine cervical cancer, ovarian cancer, thyroid can-
cer, gallbladder cancer, pharyngeal cancer, sarcoma, mela-
noma, leukemia, lymphoma and multiple myeloma (MM).
Most (85% or more) of the cancer cells derived from human
tissues show increased telomerase activity, and the present
invention allows detection of such telomerase-expressing
cancer cells in general.

[0180] Moreover, in the present invention, CTCs are not
limited in any way as long as they are cancer cells present
in blood, and they include not only cancer cells released
from solid cancers, but also blood tumor cells such as
leukemia cells and lymphoma cells as mentioned above.
However, in cases where CTCs are blood tumor cells, the
miRNA target sequence contained in the adenovirus of the
present invention is preferably a target sequence of miRNA
which is expressed specifically in normal blood cells.

[0181] To prepare the reagent of the present invention, the
recombinant adenovirus may be treated, e.g., by freezing for
easy handling and then used directly or mixed with known
pharmaceutically acceptable carriers (e.g., eXcipients,
extenders, binders, lubricants) and/or known additives (in-
cluding buffering agents, isotonizing agents, chelating
agents, coloring agents, preservatives, aromatics, flavorings,
sweeteners).

4. METHOD FOR CANCER CELL DETECTION
OR METHOD FOR CANCER DIAGNOSIS

[0182] Furthermore, the recombinant adenovirus of the
present invention can be used for cancer cell detection or
cancer diagnosis by contacting the same with cancer cells
and detecting the fluorescence or color produced by the
cancer cells.

[0183] In the present invention, the term “contact(ing)” is
intended to mean that cancer cells and the recombinant
adenovirus of the present invention are allowed to exist in
the same reaction system, for example, by adding the
recombinant adenovirus of the present invention to a sample
containing cancer cells, by mixing cancer cells with the
recombinant adenovirus, by culturing cancer cells in the
presence of the recombinant adenovirus, or by infecting the
recombinant adenovirus into cancer cells. Moreover, in the
present invention, “fluorescence or color” is not limited in
any way as long as it is light or color produced from a
protein expressed from a reporter gene, and examples
include fluorescence emitted from a labeling protein (e.g.,
GFP), light emitted from a luminophore generated by
luciferase-mediated enzymatic reaction, blue color produced
from a chromophore generated by enzymatic reaction
between [-galactosidase and X-gal, etc.

[0184] Cancer cells for use in the method for cancer cell
detection or in the method for cancer diagnosis may be
derived from a biological sample taken from a subject. Such
a biological sample taken from a subject is not limited in any
way as long as it is a tissue suspected to contain cancer cells,
and examples include blood, tumor tissue, lymphoid tissue
and so on. Alternatively, cancer cells may be circulating
tumor cells (CTCs) in blood, and explanations on CTCs are
the same as described above.
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[0185] Cancer cell detection and cancer diagnosis using
the reagent of the present invention may be accomplished as
follows, by way of example.

[0186] In cases where the biological sample taken from a
subject is blood, the blood sample is treated by addition of
an erythrocyte lysis reagent to remove erythrocytes and the
remaining cell suspension is mixed in a test tube with the
reagent of the present invention at a given ratio (0.01 to 1000
MOI (multiplicity of infection), preferably 0.1 to 100 MOI,
more preferably 1 to 10 MOI). The test tube is allowed to
stand or rotated for culture at room temperature or 37° C. for
a given period of time (e.g., 4 to 96 hours, preferably 12 to
72 hours, more preferably 18 to 36 hours) to facilitate virus
infection into cancer cells and virus growth. GFP fluores-
cence production in the cell fraction is quantitatively ana-
lyzed by flow cytomety. Alternatively, GFP-expressing cells
are morphologically analyzed by being observed under a
fluorescence microscope. This system allows highly sensi-
tive detection of CTCs present in peripheral blood. This
method can be used for detection of CTCs which are present
in trace amounts in peripheral blood.

[0187] In cases where flow cytometry is used for CTC
detection, CTCs may be detected by determining whether
each cell is GFP-positive or GFP-negative, e.g., in accor-
dance with the following criteria.

[0188] First, groups of cells in a sample which is not
infected with any virus are analyzed to obtain a background
fluorescence value. A threshold is set to the maximum
fluorescence value. Subsequently, groups of cells in samples
which have been infected with the virus of the present
invention are analyzed and groups of cells in a sample
showing a fluorescence value equal to or greater than the
threshold are determined to be GFP-positive. In the case of
using a blood sample taken from a subject, GFP-positive
cells can be detected as CTCs. Further, these GFP-positive
cells (CTCs) may be concentrated for phenotyping or geno-
typing.

[0189] In the present invention, examples of a subject
include mammals such as humans, rabbits, guinea pigs, rats,
mice, hamsters, cats, dogs, goats, pigs, sheep, cows, horses,
monkeys and so on.

[0190] The amount of the reagent of the present invention
to be used is selected as appropriate, depending on the state
and amount of a biological sample to be used for detection
and the type of detection method to be used, etc. For
example, in the case of a blood sample, the reagent of the
present invention can be used in an amount ranging from
about 0.01 to 1000 MOI, preferably 0.1 to 100 MOI, and
more preferably 1 to 10 MOI per 1 to 50 ml, preferably 3 to
25 ml, and more preferably 5 to 15 ml of the blood sample.
MOI refers to the ratio between the amount of virus (infec-
tious unit) and the number of cells when a given amount of
cultured cells are infected with a given amount of virus
particles, and is used as an index when viruses are infected
into cells.

[0191] To infect the recombinant virus into cells, the
following procedures may be used for this purpose. First,
cells are seeded in a culture plate containing an appropriate
culture medium and cultured at 37° C. in the presence of
carbon dioxide gas. The culture medium is selected from
DMEM, MEM, RPMI-1640 and others commonly used for
animal cell culture, and may be supplemented with serum,
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antibiotics, vitamins and so on, if necessary. The cultured
cells are inoculated with a given amount of the virus, for
example, at 0.1 to 10 MOIL.

[0192] For confirmation of virus growth, the virus-in-
fected cells are collected and treated to extract their DNA,
followed by real-time PCR with primers targeting an appro-
priate gene possessed by the virus of the present invention,
whereby virus growth can be quantitatively analyzed.
[0193] In cases where GFP gene is used as a reporter gene,
labeled cells may be detected as follows: cells showing virus
growth will emit a given fluorescence (e.g., a green fluo-
rescence for GFP) upon irradiation with an excitation light,
so that cancer cells can be visualized by the fluorescence.
For example, when the virus-infected cells are observed
under a fluorescence microscope, GFP fluorescence produc-
tion can be seen in the cells. Moreover, to observe the
virus-infected cells over time, GFP fluorescence production
can be monitored over time with a CCD camera.

[0194] Moreover, the reagent of the present invention also
allows real-time detection of cancer cells present in vivo. To
label and detect cells in vivo in a real-time manner, the
recombinant adenovirus of the present invention may be
administered in vivo.

[0195] The reagent of the present invention may be
applied directly to the affected area or may be introduced in
vivo (into target cells or organs) in any known manner, e.g.,
by injection into vein, muscle, peritoneal cavity or subcu-
taneous tissue, inhalation from nasal cavity, oral cavity or
lungs, oral administration, catheter-mediated intravascular
administration and so on, as preferably exemplified by local
injection into muscle, peritoneal cavity or elsewhere, injec-
tion into vein, etc.

[0196] When the reagent of the present invention is
administered to a subject, the dose may be selected as
appropriate, depending on the type of active ingredient, the
route of administration, a target to be administered, the age,
body weight, sex and/or symptoms of a patient, and other
conditions. As a daily dose, the amount of the virus of the
present invention serving as an active ingredient may usu-
ally be set to around 10° to 10'* PFU (plaque forming units),
preferably around 10° to 10'* PFU, given once a day or in
divided doses.

[0197] Real-time in vivo monitoring of fluorescence from
cancer cells has the advantage of being used for in vivo
diagnostic agents. This is useful for so-called navigation
surgery and so on. Details on navigation surgery can be
found in WO2006/036004.

[0198] Further, the reagent of the present invention is
useful for detection of CTCs as a biomarker, and hence the
reagent of the present invention can be used to determine
prognosis.

[0199] For example, in cases where GFP is used as a
labeling protein in the virus of the present invention, a
biological sample taken from a cancer patient before being
treated by any cancer therapy (e.g., chemotherapy, radiation
therapy, surgical operation) and a biological sample taken at
a time point after a certain period (e.g., 1 to 90 days) has
passed from the treatment are each infected with the virus of
the present invention. Next, GFP-positive cells contained in
the sample taken before the treatment and GFP-positive cells
contained in the sample taken at a certain time point after the
treatment are compared for their number under the same
conditions. As a result, if the number of GFP-positive cells
after the treatment becomes smaller than the number of
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GFP-positive cells before the treatment, a determination can
be made that prognosis has been improved.

[0200] The present invention will be further described in
more detail by way of the following illustrative examples,
which are not intended to limit the scope of the invention.

Example 1

Preparation of Ad34 Fiber 142-3pT

[0201] (1) Preparation of pHMCMVS5-miR-142-3pT
pHMCMYVS (Mizuguchi H. et al., Human Gene Therapy, 10:
2013-2017, 1999) was treated with Notl/Kpnl and the result-
ing fragment was ligated to a double-stranded oligo, which
had been prepared by annealing the following synthetic
oligo DNAs, to thereby prepare pHMCMV5-miR-142-3pT
(pre).

miR-142-3pT-S1:

(SEQ ID NO: 43
5'-GGCCTCCATAAAGTAGGAAACACTACACAGCTCCATAAAGTAGGAA
ACACTACATTAATTAAGCGGTAC-3',

each underline represents a miR-142-3p target sequence)
miR-142-3pT-ASI:

(SEQ ID NO: 44
5'-CGCTTAATTAATGTAGTGTTTCCTACTTTATGGAGCTGTGTAGTGTT
TCCTACTTTATGGA-3"' .

each underline represents a miR-142-3p target sequence)
[0202] Then, pHMCMV5-miR-142-3pT(pre) was treated
with Pacl/Kpnl and the resulting fragment was ligated to a
double-stranded oligo, which had been prepared by anneal-
ing the following synthetic oligo DNAs, to thereby obtain
pHMCMVS5-miR-142-3pT having 4 repeats of a miR-142-
3p target sequence.

miR-142-3pT-S2:

(SEQ ID NO: 45
5'-TCCATAAAGTAGGAAACACTACAGGACTCCATAAAGTAGGAAACA
CTACAGTAC-3"',

each underline represents a miR-142-3p target sequence)

(SEQ ID NO: 46
5! -TGTAGTGTTTCCTACTTTATGGAGTCCTGTAGTGTTTCCTACTTTAT
GGAAT-3',

miR-142-3pT-AS2:

each underline represents a miR-142-3p target sequence)
[0203] (2) Preparation of E1 Shuttle Plasmid pHMS-
hAIB-miR-142-3pT

[0204] pSh-hAIB (W02006/036004) was digested with
I-Ceul/Pmel and the digested product was electrophoresed
on an agarose gel. A band of approximately 4.5 kbp (hAIB
cassette) was excised from the gel and treated with
GENECLEAN 11 (Q-Biogene) to purify and collect a DNA
fragment. The purified DNA fragment (hAIB cassette) was
ligated to a fragment which had been obtained from pHM-
CMV5-miR-142-3pT by being digested with Nhel, treated
with Klenow Fragment and further digested with I-Ceul,
thereby obtaining pHMS5-hAIB-miR-142-3pT having
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hTERT promoter, E1A gene. IRES (internal ribosomal entry
site) sequence, E1B gene and a miR-142-3pT target
sequence.

[0205] (3) Preparation of E3
pHMI13CMV-EGFP-miR-142-3pT
[0206] pEGFP-NI (Clontech) was digested with Apal and
Notl, and the resulting digested product was inserted into the
Apal/Notl site of pHMCMVS5 to obtain pHMCMVGFP-1.
pHMCMVGFP-1 was digested with Pmel/HindIIl, and the
digested product was electrophoresed on an agarose gel. A
band of approximately 750 bp (EGFP) was excised from the
gel and treated with GENECLEAN I to purify and collect
a DNA fragment. The purified DNA fragment (EGFP) was
ligated to a fragment which had been obtained from pBlue-
scriptll KS+ by being digested with HindII/Hindll, thereby
preparing pBSKS-EGFP. pBSKS-EGFP was digested with
Apal/Xbal, and the digested product was electrophoresed on
an agarose gel. A band of approximately 750 bp (EGFP) was
excised from the gel and treated with GENECLEAN 1I to
purity and collect a DNA fragment. The purified DNA
fragment (EGFP) was ligated to a fragment which had been
obtained from pHMCMV5-miR-142-3pT by being digested
with Apal/Xbal, thereby obtaining pHMCMV5-EGFP-miR-
142-3pT. pHMCMVS5-EGFP-miR-142-3pT was digested
with BglIl, and the digested product was electrophoresed on
an agarose gel. A band of approximately 2 kbp (CMV-
EGFP-miR-142-3pT) was excised from the gel and treated
with GENECLEAN II to purify and collect a DNA fragment.
The purified DNA fragment (CMV-EGFP-miR-142-3pT)
was ligated to a fragment which had been obtained from
pHMI13 (Mizuguchi et al., Biotechniques, 30: 1112-1116,
2001) by being digested with BamHI and treated with CIP
(Alkaline Phosphatase, Calf Intest), thereby obtaining
pHMI13CMV-EGFP-miR-142-3pT.

Shuttle  Plasmid

[0207] (4) Preparation of pAdHM49-hAIB142-3pT-
CG142-3pT
[0208] pAdHMA49 (Mizuguchi et al, J. Controlled Release

110; 202-211, 2005) was treated with I-Ceul/PI-Scel and the
resulting fragment was ligated to pHMS5-hAIB-miR-142-
3pT which had also been treated with I-Ceul/PI-Scel,
thereby preparing pAdHM49-hAIB142-3pT in which
hTERT promoter, E1A gene, IRES sequence, E1B gene and
a miR-142-3pT target sequence were integrated into the
E1-deficient region of the Ad vector. pAdHM49 is a recom-
binant adenovirus in which a region covering genes encod-
ing the fiber knob and fiber shaft of the adenovirus type 5
fiber is replaced with a region covering genes encoding the
fiber knob and fiber shaft of the adenovirus type 34 fiber, and
hence pAdHM49 comprises the nucleotide sequence (SEQ
ID NO: 49) of a gene encoding a region consisting of the
fiber knob region and the fiber shaft region in the fiber
protein of adenovirus type 34. The nucleotide sequence of a
gene encoding the pAdHM49 fiber protein (i.e., the fiber
knob region and fiber shaft region of the adenovirus type 34
fiber and the fiber tail region of the adenovirus type 5 fiber)
is shown in SEQ ID NO: 50. In the nucleotide sequence
shown in SEQ ID NO: 50, the nucleotide sequence of a gene
encoding the fiber tail region of the adenovirus type 5 fiber
is located at nucleotides 1 to 132, the nucleotide sequence of
a gene encoding the fiber shaft region of the adenovirus type
34 fiber is located at nucleotides 133 to 402, and the
nucleotide sequence of a gene encoding the fiber knob
region of the adenovirus type 34 fiber is located at nucleo-
tides 403 to 975. Namely, in the nucleotide sequence shown
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in SEQ ID NO: 50, the nucleotide sequence of a region
derived from the adenovirus type 5 fiber is located at
nucleotides 1 to 132, while the nucleotide sequence of a
region derived from the adenovirus type 34 fiber is located
at nucleotides 133 to 975.

[0209] Then, pAdHM49-hAIB142-3pT was digested with
Csp45I and the resulting fragment was ligated to a fragment
which had been obtained from pHM13CMV-EGFP-miR-
142-3pT by being digested with Clal, thereby obtaining
pAJdHM49-hAIB142-3pT-CG142-3pT in which hTERT pro-
moter, E1A gene, IRES sequence, E1B gene and a miR-
142-3pT target sequence were integrated into the E1-defi-
cient region of the adenovirus vector and CMV promoter.
EGFP and a miR-142-3pT target sequence were integrated
into the E3-deficient region of the adenovirus vector, and
which further comprised a gene encoding the fiber protein of
adenovirus type 34.

[0210] (5) Preparation of Ad34 Fiber 142-3pT(E1,E3)
[0211] pAdHM49-hAIB142-3pT-CGI42-3pT was linear-
ized by being cleaved with a restriction enzyme Pacl whose
recognition site was present at each end of the adenovirus
genome therein, and the linearized product was transfected
into 293 cells seeded in a 60 mm culture dish by using
Lipofectamine 2000 (Invitrogen). After about 2 weeks, a
recombinant adenovirus Ad34 fiber 142-3pT(E1,E3) was
obtained (FIG. 1).

[0212] The Ad34 fiber 142-3pT(E1, E3) corresponds to
the Adenovirus type 5; TelomeScan F35 strain, which was
deposited on Feb. 6, 2014, with the American Type Culture
Collection (ATCC®) (10801 University Boulevard, Manas-
sas, Va., 20110), and was provided with the deposit Acces-
sion No. PTA-120968. Please note that the depository
ATCC® 1is an International Depository Authority (IDA)
under the Budapest Treaty located in the USA.

Example 2

Activity Measurement of Ad34 Fiber
142-3pT(E1,E3)

(1) Cells

[0213] HeLa (derived from human uterine cancer cells)
and LN319 (derived from human glioma cells) were used as
CAR-positive cells, while LNZ308 (derived from human
glioma cells), LN444 (derived from human glioma cells)
and K562 (derived from human myelogenous leukemia
cells) were used as CAR-negative cells. K562 cells are
expressing miR-142-3p. DMEM (10% FCS, supplemented
with antibiotics) was used for HelLa, LN319. LNZ308 and
[.N444 cells, while RPMI-1640 medium (10% FCS, supple-
mented with antibiotics) was used for K562 cells. These
cells were cultured at 37° C. under saturated vapor pressure
in the presence of 5% CO.,.

[0214] (2) Activity Measurement of Ad34 Fiber 142-3pT
(E1,E3) by Flow Cytometry

[0215] Cells of each line were seeded in a 24-well plate at
5x10* cells/500 ul/well and treated with Ad34 fiber 142-3pT
(E1,E3) at an MOI of 10. As a control, TelomeScan (i.e., a
conditionally replicating adenovirus comprising hTERT
promoter, E1A gene, IRES sequence and E1B gene inte-
grated in this order into the El-deficient site of adenovirus
type 5 and comprising CMV promoter and GFP integrated in
this order into the E3-deficient site of adenovirus type 5) was
used. After culture for 24 hours, the cells were collected and
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the number of GFP-positive cells was measured using a flow
cytometer MACSQuant (Miltenyi Biotec).

[0216] The results obtained are shown in FIG. 2. In the
specification and FIG. 2, “TelomeScan (AdS fiber)” repre-
sents TelomeScan, while “Ad34 fiber” represents a recom-
binant adenovirus which comprises hTERT promoter, E1A
gene, IRES sequence and E1B gene integrated in this order
into the E1-deficient site of the adenovirus genome and also
comprises CMV promoter and GFP integrated in this order
into the E3-deficient site of the adenovirus genome and
which comprises a gene encoding a fiber protein derived
from adenovirus type 34. Likewise, “Ad34 fiber 142-3pT
(E1)” represents a recombinant adenovirus which further
comprises a target sequence of miR-142-3p integrated into
the E1-deficient region (downstream of the E1B gene) in the
above Ad34 fiber, while “Ad34 fiber 142-3pT(E3)” repre-
sents a recombinant adenovirus which further comprises a
target sequence of miR-142-3p integrated into the E3-defi-
cient region (downstream of the GFP gene) in the above
Ad34 fiber. Likewise, “Ad34 fiber 142-3pT(E1,E3)” repre-
sents a recombinant adenovirus which further comprises a
target sequence of miR-142-3p integrated into each of the
E1- and E3-deficient regions (downstream of the E1B gene
and downstream of the GFP gene, respectively) in the above
Ad34 fiber. Moreover, in FIG. 2 and the subsequent figures.
“(containing GFP)” is intended to mean that the GFP gene
is inserted into each viral genome.

[0217] As a result of activity measurement, when
LNZ308, LN444 and K562, which are CAR-negative cells,
were infected with TelomeScan (AdS fiber), no GFP-posi-
tive cell was detected (FIG. 2, panels k, p and u). In contrast,
when these cells were infected with Ad34 fiber, GFP-
positive cells were detected (85.5% positive in LNZ308,
58.4% positive in LN444, and 63.7% positive in K562)
(panels 1, q and v).

[0218] This result indicated that the recombinant adeno-
virus of the present invention having a gene encoding the
fiber protein of adenovirus type 34 allowed significant
detection of CAR-negative cells.

[0219] Further, in the case of K562 cells which are CAR-
negative and are expressing miR-142-3p, GFP-positive cells
were 63.7% upon infection with Ad34 fiber (panel v),
whereas GFP-positive cells were 12.2% upon infection with
Ad34 fiber 142-3pT(E1) and 34.8% upon infection with
Ad34 fiber 142-3pT(E3), and no GFP-positive cell was
detected upon infection with Ad34 fiber 142-3pT(E1,E3)
(panels w, x and y). Namely, the detection rate of K562 cells
was significantly reduced when using an adenovirus com-
prising a target sequence of miR-142-3p integrated into
either the El- or E3-deficient region of the adenovirus
genome, and K562 cells were no longer detected when using
an adenovirus comprising a target sequence of miR-142-3p
integrated into each of the E1- and E3-deficient regions.
[0220] This result indicated that the recombinant virus of
the present invention comprising a target sequence of miR-
142-3p did not detect highly miR-142-3p-expressing cells,
such as normal blood cells.

[0221] Moreover, the above result was further investi-
gated. When the case of infecting K562 cells with Ad34 fiber
(panel v) was compared with the case of infecting the same
cells with Ad34 fiber 142-3pT(E1) (panel w), the rate (%) of
GFP-positive cells in the case of the infection with Ad34
fiber 142-3pT(E1) was decreased by 19% (12.2%/63.7%).
This result shows an effect based on miR-142-3pT (target
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sequence of miR-142-3p) integrated into the El-deficient
region. On the other hand, when the case of infecting K562
cells with Ad34 fiber (panel v) was compared with the case
of infecting the same cells with Ad34 fiber 142-3pT(E3)
(panel x), the rate (%) of GFP-positive cells in the case of
the infection with Ad34 fiber 142-3pT (E3) was decreased
by 54% (34.8%/63.7%). This result shows an effect based on
miR-142-3pT integrated into the E3-deficient region. These
results indicate that, in the case of using an adenovirus
wherein miR-142-3pT has been integrated into both E1- and
E3-deficient regions in this experiment, if the result obtained
shows an additive effect based on two sequences of miR-
142-3pT integrated into both E1- and E3-deficient regions,
the rate (%) of GFP-positive cells would be expected to be
about 10% (19%x54%).

[0222] However, contrary to the above expectation, in this
Example, in the case (panel y) of infecting K562 cells with
Ad34 fiber 142-3pT (E1, E3) wherein miR-142-3pT had
been integrated into both El- and E3-deficient regions,
almost no GFP-positive cells were detected.

[0223] This fact indicates that, in the effects exerted by the
present invention, the effect based on two sequences of
miR-142-3pT integrated was not an additive effect but a
synergistic effect.

[0224] As described herein above, CTC detection tech-
niques are required to detect several to several tens of cells
among a billion of blood cells, and therefore desired to have
a high accuracy in the detection of CTC. In addition, in order
to increase the CTC detection accuracy, the CTC detection
techniques are desired to bring the number of cells detected
as false positive boundlessly close to zero. In general, 1 pul.
of blood is known to contain thousands of white blood cells,
and these white blood cells are desired not to be detected as
false positive.

[0225] Inthe CTC detection techniques, even the presence
of several false positive cells has a great influence on the
determination of whether a subject has CTC.

[0226] As described above, in this Example, contrary to
the expectation, in the case of infecting K562 cells with
Ad34 fiber 142-3pT (E1, E3) wherein miR-142-3pT had
been integrated into both El- and E3-deficient regions,
almost no GFP-positive cells were detected. This result
shows unexpectedly remarkable effect according to the
present invention.

Example 3

Detection of Cancer Cells in Blood Samples Using
Ad34 Fiber 142-3pT(E1,E3)

[0227] 5x10*H1299 cells (CAR-positive) were suspended
in 5 mlL blood and erythrocytes were lysed to collect
PBMCs. To these PBMCs, a virus was added in an amount
of 1x10°, 1x10'° or 1x10'' VPs (virus particles) and
infected at 37° C. for 24 hours while rotating with a rotator.
The cells were collected and immunostained with anti-CD45
antibody, and GFP-positive cells were observed under a
fluorescence microscope. CD45 is known to be a surface
antigen of blood cell lineage cells except for erythrocytes
and platelets. “GFP Positive Cancer cells (%) found in the
vertical axis of FIGS. 3 and 4 represents the “number of
GFP-positive and CD45-negative cells (%) among GFP-
positive cells.”

[0228] As aresult, many false positive cells (GFP-positive
and CD45-positive cells) were observed upon infection with
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TelomeScan (AdS fiber), whereas false positive cells were
very few upon infection with Ad34 fiber 142-3pT(E1,E3), so
that cancer cells were able to be specifically detected.
[0229] Moreover, as a result of quantitative analysis on the
detection specificity of H1299 cells, many false positive
cells were detected in the case of TelomeScan (Ad5 fiber)
upon virus infection at 1x10° VPs, whereas the detection
specificity was 90% or higher and some samples showed
100% detection specificity in the case of Ad34 fiber 142-
3pT(E1,E3) even when the amount of virus infection was
increased (FIG. 3). Likewise, quantitative analysis was also
performed on A549 cells (CAR-positive cells) in the same
manner, indicating that the detection specificity was 100%
upon virus infection at 1x10° VPs (FIG. 4). These results
indicated that the recombinant virus of the present invention
allowed specific detection of cancer cells contained in the
PBMC fraction.

[0230] In view of the foregoing, the detection reagent and
diagnostic reagent of the present invention were demon-
strated to allow detection of highly malignant CAR-negative
cancer cells and, on the other hand, to ensure no false
positive detection of highly miR-142-3p-expressing normal
blood cells (e.g., leukocytes), etc.; and hence they were
shown to be very effective for detection of circulating tumor
cells (CTCs) in blood.

Example 4

Activity Measurement of Ad34 Fiber
142-3pT(E1,E3) in Various Human Cancer Cell
Lines

(1) Cells

[0231] The cancer cells used in this example were human
non-small cell lung cancer-derived H1299 cells, human lung
cancer-derived A549 cells, human breast cancer-derived
MCF7 cells, human breast cancer-derived MDA-MB-231
cells, human bladder cancer-derived KK47 cells, human
gastric cancer-derived MKN45 cells, human colorectal can-
cer-derived SW620, human liver cancer-derived Huh7 cells,
human pancreatic cancer-derived Panel cells, human
glioma-derived LN319 cells, human bladder cancer-derived
T24 cells, human glioma-derived LNZ308 cells, and human
glioma-derived [.LN444 cells.

(2) Activity Measurement of Ad34 Fiber 142-3pT(E1,E3) by
Flow Cytometry

[0232] 5x10* cancer cells of each line were suspended in
500 ul medium, to which 100 pl of a conditionally replicat-
ing Ad suspension prepared at 5x10° or 5x10° pfu/ml was
then added. The resulting mixture of the cells and the
conditionally replicating Ad was seeded in a 24-well plate
and cultured at 37° C. for 24 hours. The cells were collected
and centrifuged at 1500 rpm for 5 minutes. After removal of
the medium, the cells were suspended in 300 pl of 2%
FCS-containing PBS and measured for GFP-positive rate
using a flow cytometer (MACS Quant Analyzer. Miltenyi
Biotec). The data obtained were analyzed by FCS multi-
color data analysis software (Flowjo).

[0233] As aresult, Ad34 fiber 142-3pT(E1,E3) was found
to efficiently infect almost all cancer cells, and 60% or more
of the cancer cells were GFP-positive. Particularly in the
case of CAR-negative cells (124, LNZ308, 1.N444), their
GFP-positive rate was significantly improved when com-
pared to conventionally used TelomeScan (FIG. 5).
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[0234] This result indicated that the recombinant virus of
the present invention allowed efficient detection of not only
CAR-positive cells but also CAR-negative cells.

Example 5

Detection of Cancer Cells Having Undergone
Epithelial-Mesenchymal Transition (EMT)

[0235] Human pancreatic cancer Pancl cells were cultured
for 6 days in the presence of 10 ng/ml. recombinant TGF-f1
to thereby induce epithelial-mesenchymal transition (EMT).
After induction of EMT, relative expression of mRNAs
encoding E-cadherin, EpCAM, hTERT, N-cadherin, Slug
and Snail was measured by real-time RT-PCR. In addition,
CAR and CD46 expression in the Panc I cells was analyzed
by flow cytometry. The virus of the present invention was
infected into the cells in the same manner as shown in
Example 4.

[0236] As a result, upon culture in a TGF-3-containing
medium, the expression of EMT marker genes Slug, Snail
and N-cadherin were increased, while the expression of
epithelial markers E-cadherin and EpCAM was reduced,
thus indicating that EMT has been induced (FIG. 6A).
Moreover, upon EMT induction, CAR expression was
reduced whereas CD46 expression was not reduced at all
(FIG. 6B). Further, when conventionally used TelomeScan
was used for Pancl cells having undergone EMT only about
35% of these cells were GFP-positive, whereas almost 90%
or more of the cells were GFP-positive in the case of Ad34
fiber 142-3pT(E1,E3) (FIG. 6C).

[0237] These results indicated that the recombinant virus
of the present invention allowed highly sensitive detection
of cancer cells having undergone epithelial-mesenchymal
transition (EMT).

Example 6

Detection of Cancer Stem Cells

[0238] MCF7 cells and MCF7-ADR cells (cancer cells
resistant to the anticancer agent adriamycin) were each
seeded in a 96-well plate at 1x10° cells/well, and on the
following day, adriamycin was added thereto at 0.2, 1, 5, 25
or 125 pg/mL. After 24 hours from the addition of adriamy-
cin, an alamarBlue® cell viability reagent was used to
measure cell viability (value: mean+S.D. (n=6)).

[0239] MCF7 cells and MCF7-ADR cells were also ana-
lyzed by flow cytometry for expression of CAR, CD46,
P-glycoprotein (MDR), CD24 and CD44. 5x10° MCF7-
ADR cells were suspended in 100 pl of 2% FCS-containing
PBS, and FITC-labeled mouse anti-human CD24 antibody
and PE-labeled mouse anti-human CD44 antibody were
each added thereto in a volume of 1 pl, followed by reaction
for 1 hour on ice under light-shielded conditions. After
washing with 4 ml of 2% FCS-containing PBS, the suspen-
sion was centrifuged at 1500 rpm for 5 minutes to remove
the supernatant by aspiration. The cells were suspended
again in 100 pl of 2% FCS-containing PBS and subjected to
a cell sorter (FACS Aria II cell sorter; BD Biosciences) to
sort a CD24-negative and CD44-positive cell fraction. The
data obtained were analyzed by FCS multi-color data analy-
sis software (Flowjo). In human breast cancer cells, a
fraction having the characteristics of CD24-negative and
CD44-positive cells is known to be cancer stem cells (Al-
Hajj M., et al., Proc Natl Acad Sci USA, 100; 3983-3988,
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(2003)). The virus of the present invention was infected into
the cells in the same manner as shown in Example 4.
[0240] As aresult, MCF7-ADR cells showed significantly
high viability even in the presence of adriamycin when
compared to MCF7 cells and hence were found to have drug
resistance ability (FIG. 7A). MCF7-ADR cells were also
found to highly express CAR and CD46 as in the case of
MCF7 cells. Moreover, MCF7-ADR cells were also found to
highly express MDR, which is a membrane protein respon-
sible for drug elimination ability (FIG. 7B). Further, when
Ad34 fiber 142-3pT(E1,E3) was infected into CD24-nega-
tive and CD44-positive cells among MCF-ADR cells, 80%
or more of the cells were GFP-positive. In contrast, about
70% of the cells were GFP-positive in the case of conven-
tionally used TelomeScan (FIG. 7C).

[0241] These results indicated that the recombinant virus
of the present invention allowed detection of drug-resistant
cancer cells. Moreover, it was also indicated that the recom-
binant virus of the present invention allowed detection of
cancer stem cells.

Example 7

Detection of Cancer Cells in Blood Samples Using
Ad34 Fiber 142-3pT(E1,E3)

[0242] H1299 cells or T24 cells were infected with a
lentivirus vector expressing a red fluorescent protein (mono-
meric red fluorescent protein; RFP) at an MOI of 100 and
cultured. To obtain cell clones, the cells were then seeded in
a 96-well plate at 0.1 cells/well and cultured until colonies
were formed. RFP-expressing cells were selected under a
fluorescence microscope and subjected to extended culture,
followed by flow cytometry to measure the intensity of RFP
expression. Then, cells showing high intensity of RFP
expression were identified as RFP-expressing cells.

[0243] Human peripheral blood mononuclear cells (hPB-
MCs) obtained from 1.0 mL of human peripheral blood were
suspended in 800 pl. of RPMI-1640 medium (10% FCS,
supplemented with antibiotics). To the hPBMC suspension,
cancer cells prepared at 1.0x10° or 5.0x107° cells/mL were
added in a volume of 100 uL (in FIG. 8, “spiked cancer
cells” represents the number of cancer cells added to the
hPBMC suspension). Further, a conditionally replicating Ad
suspension prepared at 2x10® pfu/mL was added in a volume
of 100 uL. to give a total volume of 1 ml, followed by
culture at 37° C. for 24 hours while slowly rotating with a
rotator.

[0244] The cell suspension cultured for 24 hours after
virus infection was centrifuged at 300xg for 5 minutes to
remove the supernatant. A cell fixative was added in a
volume of 200 pl. and reacted at 4° C. under light-shielded
conditions for 15 minutes. After addition of 1 mL PBS, the
suspension was centrifuged at 300xg for 5 minutes to
remove the supernatant. The cells were suspended in 2%
FCS-containing PBS and measured for GFP-positive rate
using a flow cytometer (MACS Quant Analyzer: Miltenyi
Biotec). The data obtained were analyzed by FCS multi-
color data analysis software (Flowjo).

[0245] In this study, cancer cells labeled with RFP (red
fluorescent protein) were mixed into hPBMCs to examine
whether the cancer cells in hPBMCs were able to be
detected. As a result, in the case of CAR-positive cancer
cells (H1299), TelomeScan (AdS fiber) and Ad34 fiber
142-3pT(E1,E3) were both able to detect 80% or more of the
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cancer cells. On the other hand, in the case of CAR-negative
cancer cells (1T24), TelomeScan (Ad5 fiber) achieved very
low detection efficiency (about 10% of the cells were
detected as being GFP-positive), whereas Ad34 fiber 142-
3pT(E1,E3) was able to detect 80% or more of the cancer
cells (FIG. 8).

[0246] This result indicated that the recombinant adeno-
virus of the present invention allowed efficient detection of
not only CAR-positive cancer cells but also CAR-negative
cancer cells.

Example 8

Full Sequencing of Ad34 Fiber 142-3pT (E1,E3)
Genome

[0247] In the present example, a full sequencing of Ad34
Fiber 142-3pT (E1,E3) genome was acquired by construct-
ing a shotgun library using the Nextera XT DNA Library
Preparation Kit and the Nextera XT Index kit (illumina,
Inc.), followed by sequencing the clones using MiSeq Sys-
tem (illumina, Inc.) to provide 2,412,121 base pairs sequenc-
ing data.

Method

(1) Test Samples

[0248] In this Example, adenoviral genome DNA was
prepared from the test article using a Qiagen viral DNA
extraction method and final concentration was 8.1 ng/ul. and
the total amount was 10 pL.

(2) Shotgun Library Construction and DNA Sequencing

(2-1) Tagment Genomic DNA and Amplify Libraries

[0249] One ng of purified Ad34 Fiber 142-3pT (E1,E3)
was used for generating the library by applying the Nextera
XT DNA Library Preparation Kit according to the manu-
facturer’s instructions with the exception of using the prim-
ers of the Nextera XT Index kit. In brief, DNA sample was
fragmented and tagged with adapter sequences by Nextera
XT transposase and tagged with Index sequence.

(2-2) Clean Up Libraries

[0250] The resulting fragments were purified by using
Agencourt AMPure XP beads (Beckman Coulter), separated
by agarose gel electrophoresis and extracted from the gel in
the range of 350-600 bases. The fragments were size-
selected by a High Sensitivity DNA Chip on the Bioanalyzer
2100 (Agilent Technologies, Inc.) and quantified by Qubit
3.0 Fluorometer (Thermo Fisher Scientific, Inc.) before
loading on the sequencing chip. The final concentration of
the resulted library was 1.3 ng/ul. and total amount was 10
ul.

(2-3) Sequencing and Assembly

[0251] The resulted clean up library was denatured by
0.2N NaOH for 5 min. After denaturation, it was diluted into
12 pM by hybridization buffer before loading on the MiSeq
chip. After 300-bp paired-end read sequencing on the MiSeq
platform (Illumina), the data were base called and reads with
the same barcode were collected and assigned to a sample on
the sequencing instrument. The uncallable ends of the
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MiSeq reads (B in input file) were automatically trimmed by
the Sickle: sliding-window, adaptive, quality-based trim-
ming tool for FastQ files (Version 1.33) software (Joshi N A,
Fass J N (2011)) and Fastx tool kit (Ver 0.0.13). De novo
assembly was performed as follows: the failed reads (Y in
header information for the quality score) were removed by
using Bayes hammer implemented, the resulted sequences
were assembled at parameter k=21, 33, 55, 77, 99, 127 and
repaired mismatches by SPAdes Genome Assembler (Ver
3.6.0) (J. Comp. Biol. 19(5) (2012): 455-77.). The assemble
data was aligned to reference sequence by Bowtie2 (Ver
2.2.4).

Result

[0252] The assembly resulted in a contig length of 35,324
bp (SEQ ID NO: 51), in the range of 20,000-2000,000 reads.
The sequences of genes or regulatory elements were aligned
for the resulting full sequence of Ad34 Fiber 142-3pT
(E1,E3).

[0253] The location thereof at SEQ ID NO: 51 as follows:

[0254] The human telomerase reverse transcriptase pro-
moter starts at position 554 and ends at position 1008,
therefore consisting of 455 nucleotides.

The E1A gene starts at position 1041 and ends at position
1939, therefore consisting of 899 nucleotides.

[0255] The E1B gene starts at position 2616 and ends at
position 4438, therefore consisting of 1823 nucleotides.

[0256] The IRES sequence starts at position 1961 and ends
at position 2581, therefore consisting of 621 nucleotides.

[0257] The first microRNA sequence (SEQ ID NO: 52)
starts at position 4508 and ends at position 4612, therefore
consisting of 105 nucleotides.

[0258] The second microRNA sequence (SEQ ID NO: 52)
starts at position 30715 and ends at position 30819, therefore
consisting of 105 nucleotides.

[0259] The cytomegalovirus (CMV) promoter starts at
position 29,381 and ends at position 29,966, therefore con-
sisting of 586 nucleotides.

[0260] The GFP gene starts at position 29.988 and ends at
position 30,704, therefore consisting of 717 nucleotides.

[0261] The replication cassette (SEQ ID NO: 53) starts at
position 554 and ends at position 4612, therefore consisting
of 4059 nucleotides.

[0262] The labeling cassette (SEQ ID NO: 54) starts at
position 29381 and ends at position 30819, therefore con-
sisting of 1439 nucleotides.

[0263] The gene encoding a CD46-binding fiber protein
(SEQ ID NO: 50) starts at position 31192 and ends at
position 32166, therefore consisting of 975 nucleotides.

[0264] The sequence comprising four units of a target
sequence of miR-142-3p was determined as follow:

(SEQ ID NO: 52
5'-tccataaagtaggaaacactacacagctccataaagtaggaaacact
acattaattccataaagtaggaaacactacaggactccataaagtaggaa
acactaca-3'

each underline represents a single unit of a target sequence
of miR-142-3p).
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Example 9

Detection of Cancer Cells in Blood Samples Using
Ad34 Fiber 142-3pT(E1,E3)

(1) Cells

[0265] H661 (derived from human lung cancer cells) was
used as a CAR-positive cell without expression of miR-142-
3p.

(2) Detection of Cancer Cells Infected with the Ad34 Fiber
142-3pT(E1,E3) Sequenced at Example 8 by Fluorescence
Microscope Observation

[0266] One hundred of H661 cells were suspended in 7.5
mL blood and erythrocytes were lysed to collect PBMCs. To
these PBMCs, a virus was added in an amount of 1x10° VPs
(virus particles) for Ad34 fiber 142-3pT(E1,E3) or 3x10° for
TelomeScan (AdS5 fiber) and infected at 37° C. for 24 hours
while rotating with a rotator. The cells were collected and
immunostained with anti-CD45 antibody, and GFP-positive
cells were observed under a fluorescence microscope. CD45
is known to be a surface antigen of blood cell lineage cells
except for erythrocytes and platelets. “GFP Positive Cancer
cells (%)” found in the vertical axis of FIG. 9 represents the
“number of GFP-positive and CD45-negative cells (%)
among GFP-positive cells.”

[0267] As aresult, many false positive cells (GFP-positive
and CD45-positive cells) were observed upon infection with
TelomeScan (AdS fiber), whereas false positive cells were
not observed upon infection with Ad34 fiber 142-3pT(E1,
E3), so that cancer cells were able to be specifically detected.
[0268] Moreover, as a result of quantitative analysis on the
detection specificity of H661 cells, many false positive cells
were detected in the case of TelomeScan (AdS fiber) upon
virus infection at 3x10° VPs, whereas the detection speci-
ficity was showed 100% detection specificity in the case of
Ad34 fiber 142-3pT(E1,E3) even when the amount of virus
infection was increased (1x10° VPs) (FIG. 9). These results
indicated that the recombinant virus of the present invention
allowed specific detection of cancer cells contained in the
PBMC fraction.

Example 10

Activity Measurement of Ad34 Fiber
142-3pT(E1,E3)

(1) Cells

[0269] Hela (derived from human uterine cancer cells)
was used as a CAR-positive cell without expression of
miR-142-3p, while K562 (derived from human myelog-
enous leukemia cells) was used as a CAR-negative cell
expressing miR-142-3p. CD293 medium without phenol
containing DMEM (10% FCS, supplemented with antibiot-
ics) was used for HelLa cell, while RPMI-1640 medium
(10% FCS, supplemented with antibiotics) was used for
K562 cell. These cells were cultured at 37° C. under
saturated vapor pressure in the presence of 5% CO,.

(2) Activity Measurement of Ad34 Fiber 142-3pT(E1,E3)
Sequenced at Example 8 by Multi-Plate Reader

[0270] Cells of each line were seeded in a 12-well plate at
8x10° cells/well and treated with Ad34 fiber 142-3pT(E1,
E3) at an MOI of 400. As a control, Ad34 fiber was used at
an MOI of 150, which can produce the same intensity of
GFP fluorescence using Ad34 fiber 142-3pT(E1,E3) at an
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MOI of 400 in Hel a cells. After culture for 24 hours, the
cells were collected and lysed by GLO lysis buffer (Promega
Corporation).

[0271] The fluorescence intensity of the lysate was mea-
sured using a multi-plate reader, PowerScan HT (DS Pharma
Biomedical Co., Ltd.).

[0272] The results obtained are shown in FIG. 10. In FIG.
10, the fluorescence intensity of each cell infected with Ad34
fiber 142-3pT(E1,E3) was shown as a relative value against
those of the cell infected with Ad34 fiber, assuming the latter
was 100%.
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[0274] This result indicated that the recombinant virus of
the present invention comprising a target sequence of miR-
142-3p did not detect highly miR-142-3p-expressing cells,
such as normal blood cells.

INDUSTRIAL APPLICABILITY

[0275] Reagents comprising the recombinant adenovirus
of the present invention enable simple and highly sensitive
detection of CAR-negative cancer cells without detection of
normal blood cells (e.g., leukocytes).

SEQUENCE LISTING FREE TEXT

[0273] As a result of activity measurement, when K1562 [0276] SEQ ID NO: 4: synthetic DNA
(miR-142-3p-negative cells) were infected with Ad34 fiber [0277] SEQ ID NOs: 5 to 26: synthetic RNA
142-3pT(E1,E3), the detected intensity of GFP fluorescence [0278] SEQ ID NOs: 27 to 28: synthetic DNA
was very little (0.45%) as compared to those of Ad34 fiber [0279] SEQ ID NOs: 43 to 46: synthetic DNA
(FIG. 10). [0280] SEQ ID NOs: 50 to 55: synthetic DNA
SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 55

<210> SEQ ID NO 1

<211> LENGTH: 455

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

tggccectee ctegggttac cccacagect aggecgatte gacctetete cgetggggece 60

ctegetggeyg teectgeace ctgggagege gageggegeg cgggcegggga agegeggece 120

agacceccegg gtcecgecegg agcagcetgeg ctgtegggge caggecggge tcccagtgga 180
ttcgegggea cagacgcecca ggaccgceget ccecacgtgyg cggagggact ggggacccegg 240
gcaccegtee tgccecttca ccttcecaget cegectecte cgegeggace ccegecccegte 300
ccgaceecte cegggtecce ggeccagece cctecgggee cteccagece ctececttece 360
ttteegegge cccgecctet cctegeggeyg cgagtttcag gcagegcetge gtcectgetge 420
gcacgtggga agccctggece ceggccacce ccgeg 455
<210> SEQ ID NO 2

<211> LENGTH: 899

<212> TYPE: DNA

<213> ORGANISM: Adenovirus

<400> SEQUENCE: 2

acaccgggac tgaaaatgag acatattatc tgccacggag gtgttattac cgaagaaatg 60
gccgecagte ttttggacca gectgatcgaa gaggtactgg ctgataatct tccacctect 120
agccattttyg aaccacctac ccttcacgaa ctgtatgatt tagacgtgac ggcccccgaa 180
gatcccaacyg aggaggcggt ttcgcagatt tttcccgact ctgtaatgtt ggeggtgcag 240
gaagggattyg acttactcac ttttcegeceg gegeceggtt ctecggagece gectcacctt 300
tceeggeage ccgagcagece ggagcagaga gecttgggte cggtttctat gecaaacctt 360
gtaccggagyg tgatcgatct tacctgecac gaggcetgget ttecacccag tgacgacgag 420
gatgaagagyg gtgaggagtt tgtgttagat tatgtggagc accccgggca cggttgcagg 480
tcttgtecatt atcaccggag gaatacgggg gacccagata ttatgtgtte getttgetat 540

atgaggacct gtggecatgtt tgtctacagt cctgtgtcetg aacctgagece tgagcccgag 600
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-continued
ccagaaccgg agcectgcaag acctaccege cgtcectaaaa tggegectge tatcctgaga 660
cgecegacat cacctgtgte tagagaatgce aatagtagta cggatagetyg tgactceggt 720
ccttectaaca cacctectga gatacacceyg gtggtcecege tgtgecccat taaaccagtt 780
gecegtgagayg ttggtgggeyg tegecagget gtggaatgta tegaggactt gettaacgag 840
cctgggcaac ctttggactt gagcetgtaaa cgecccagge cataaggtgt aaacctgtg 899
<210> SEQ ID NO 3
<211> LENGTH: 1823
<212> TYPE: DNA
<213> ORGANISM: Adenovirus
<400> SEQUENCE: 3
ctgacctcat ggaggettgg gagtgtttgg aagattttte tgetgtgegt aacttgetgyg 60
aacagagcte taacagtacce tcttggtttt ggaggtttet gtggggcetca tceccaggcaa 120
agttagtctyg cagaattaag gaggattaca agtgggaatt tgaagagett ttgaaatcct 180
gtggtgaget gtttgattet ttgaatctgg gtcaccagge gettttecaa gagaaggtca 240
tcaagacttt ggatttttee acaccgggge gegetgegge tgetgttget tttttgagtt 300
ttataaagga taaatggagc gaagaaaccce atctgagegg ggggtacctyg ctggatttte 360
tggccatgea tetgtggaga geggttgtga gacacaagaa tegectgeta ctgttgtett 420
cegtecgecee ggcgataata ccgacggagg agcagcagea gecagcaggayg gaagecagge 480
ggcggceggea ggagcagage ccatggaace cgagagecgg cctggaccct cgggaatgaa 540
tgttgtacag gtggctgaac tgtatccaga actgagacge attttgacaa ttacagagga 600

tgggcagggg ctaaaggggg taaagaggga gcggggggct tgtgaggceta cagaggaggce 660

taggaatcta gcttttaget taatgaccag acaccgtect gagtgtatta cttttcaaca 720
gatcaaggat aattgcgcta atgagcttga tctgctggeg cagaagtatt ccatagagea 780
getgaccact tactggetge agccagggga tgattttgag gaggctatta gggtatatge 840
aaaggtggca cttaggccag attgcaagta caagatcagce aaacttgtaa atatcaggaa 900
ttgttgctac atttctggga acggggccga ggtggagata gatacggagg atagggtgge 960

ctttagatgt agcatgataa atatgtggcc gggggtgctt ggcatggacg gggtggttat 1020
tatgaatgta aggtttactg gccccaattt tagecggtacg gttttecctgg ccaataccaa 1080
ccttatcecta cacggtgtaa gcecttctatgg gtttaacaat acctgtgtgg aagcctggac 1140
cgatgtaagg gttcggggcect gtgcctttta ctgctgetgg aagggggtgg tgtgtcegecce 1200
caaaagcagg gcttcaatta agaaatgcct ctttgaaagg tgtaccttgg gtatcctgte 1260
tgagggtaac tccagggtgc gccacaatgt ggectccgac tgtggttget tcatgctagt 1320
gaaaagcgtg gctgtgatta agcataacat ggtatgtggce aactgcgagg acagggcectce 1380
tcagatgctg acctgctegg acggcaactg tcacctgcetg aagaccattce acgtagccag 1440
ccactctecge aaggcctgge cagtgtttga gcataacata ctgacccget gttecttgea 1500
tttgggtaac aggagggggg tgttcctacc ttaccaatgc aatttgagtc acactaagat 1560
attgcttgag cccgagagca tgtccaaggt gaacctgaac ggggtgtttg acatgaccat 1620
gaagatctgyg aaggtgctga ggtacgatga gacccgcacce aggtgcagac cctgcgagtg 1680

tggcggtaaa catattagga accagcctgt gatgctggat gtgaccgagg agctgaggcce 1740
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cgatcacttg gtgctggect geaccegege tgagtttgge tetagegatg aagatacaga
ttgaggtact gaaatgtgtg ggc

<210> SEQ ID NO 4

<211> LENGTH: 605

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 4

tgcatctagg gcggecaatt cegecectcet cectecccee cecctaacgt tactggecga
agcegettgg aataaggecg gtgtgegttt gtetatatgt gattttccac catattgecg
tcttttggca atgtgaggge ccggaaacct ggecctgtet tettgacgag cattcectagg
ggtctttece ctetegecaa aggaatgcaa ggtctgttga atgtegtgaa ggaagcagtt
cctetggaag cttettgaag acaaacaacg tctgtagega cectttgeag gcageggaac
ccececacctyg gegacaggtg cctetgegge caaaagecac gtgtataaga tacacctgca
aaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg
ctctectcaa gegtattcaa caaggggetyg aaggatgecce agaaggtace ccattgtatg
ggatctgatce tggggccteg gtgcacatge tttacatgtg tttagtcgag gttaaaaaaa
cgtctaggee ccccgaacca cggggacgtg gttttecttt gaaaaacacyg atgataaget
tgcca

<210> SEQ ID NO 5

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 5

uguaguguuu ccuacuuuau gga

<210> SEQ ID NO 6

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 6

cauaaaguag aaagcacuac u

<210> SEQ ID NO 7

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:
<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 7
uagcagcaca uaaugguuug ug
<210> SEQ ID NO 8

<211> LENGTH: 22
<212> TYPE: RNA

1800

1823

60

120

180

240

300

360

420

480

540

600

605

23

21

22
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<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 8

caggccauau ugugcugccu ca 22

<210> SEQ ID NO 9

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 9

uagcagcacg uaaauauugg cg 22

<210> SEQ ID NO 10

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 10

ccaguauuaa cugugcugcu ga 22

<210> SEQ ID NO 11

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 11

uagcuuauca gacugauguu ga 22

<210> SEQ ID NO 12

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 12

caacaccagu cgaugggcug u 21

<210> SEQ ID NO 13

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 13

ucguaccgug aguaauaaug cg 22

<210> SEQ ID NO 14

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA
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<400> SEQUENCE: 14

cauuauuacu uuugguacgc g 21

<210> SEQ ID NO 15

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 15

aacauucaac gcugucggug agu 23

<210> SEQ ID NO 16

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 16

ugucaguuug ucaaauaccce ca 22

<210> SEQ ID NO 17

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 17

cguguauuug acaagcugag uu 22

<210> SEQ ID NO 18

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 18

gaggguuggg uggaggcucu cc 25

<210> SEQ ID NO 19

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 19

agggccececce cucaauccug u 21

<210> SEQ ID NO 20

<211> LENGTH: 24

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 20

ucccugagac ccuuuaaccu guga 24



US 2016/0333323 Al Nov. 17, 2016
25

-continued

<210> SEQ ID NO 21

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 21

ugagaugaag cacuguagcu ¢ 21

<210> SEQ ID NO 22

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 22

ggugcagugc ugcaucucug gu 22

<210> SEQ ID NO 23

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 23

guccaguuuu cccaggaauc ccu 23

<210> SEQ ID NO 24

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 24

ggauuccugg aaauacuguu cu 22

<210> SEQ ID NO 25

<211> LENGTH: 23

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 25

cccaguguuc agacuaccug uuc 23

<210> SEQ ID NO 26

<211> LENGTH: 22

<212> TYPE: RNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic RNA

<400> SEQUENCE: 26
ugagguagua gguuguauag uu 22
<210> SEQ ID NO 27

<211> LENGTH: 69
<212> TYPE: DNA
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<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 27

geggecteca taaagtagga aacactacac agctccataa agtaggaaac actacattat

aagcggtac

<210> SEQ ID NO 28

<211> LENGTH: 113

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 28

ggcctecata aagtaggaaa cactacacag ctccataaag taggaaacac tacattaatt

ccataaagta ggaaacacta caccactcca taaagtagga aacactacag tac

<210> SEQ ID NO 29

<211> LENGTH: 1307

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 29

accgtecagg gagcaggtag ctgetggget
gtgcttteca cgacggtgac acgctteect
ctgccatgga ggagccgeag tcagatecta
tttcagacct atggaaacta cttectgaaa
caatggatga tttgatgetg tcecceggacg
gtccagatga agctcccaga atgccagagg
ctectacace ggeggecect geaccagecce
cccagaaaac ctaccaggge agctacggtt
ccaagtctgt gacttgeacg tactccectg
agacctgece tgtgcagetg tgggttgatt
ccatggccat ctacaagcag tcacagcaca
atgagcgetyg ctcagatage gatggtetgg
gaaatttgcg tgtggagtat ttggatgaca
cctatgagee gectgaggtt ggetctgact
acagttcetyg catgggegge atgaaccgga
actccagtgg taatctactg ggacggaaca
ggagagaccg gcgcacagag gaagagaatc
tgcccccagyg gagcactaag cgagcactge
agaagaaacc actggatgga gaatatttca
agatgttccg agagctgaat gaggecttgg
caggggggag cagggctcac tccagecace

gccataaaaa actcatgttc aagacagaag

ccggggacac

ggattggcag

gegtegagece

acaacgttct

atattgaaca

ctgcteceeyg

cctectggec

tcegtetggy

ccctcaacaa

ccacaccceee

tgacggaggt

ccectectea

gaaacacttt

gtaccaccat

ggcccatect

getttgaggt

tccgcaagaa

ccaacaacac

cccttecagat

aactcaagga

tgaagtccaa

ggcctgacte

tttgcegtteg

ccagactgee

cecctetgagt

gtcececttyg

atggttcact

cgtggecect

cctgteatet

cttettgeat

gatgttttge

geceggeace

tgtgaggege

gcatcttate

tcgacatagt

ccactacaac

caccatcatce

gegtgtttgt

aggggagcct

cagctectet

CCgtgggCgt

tgcccagget

aaagggtcag

agactga

ggctgggage

ttcegggtea

caggaaacat

ccgteccaag

gaagacccag

gcaccagcega

tetgteectt

tctgggacag

caactggceca

cgegtecgeyg

tgcccecace

cgagtggaag

gtggtggtgce

tacatgtgta

acactggaag

gectgtectyg

caccacgage

ccccagccaa

gagegetteg

dggaaggagce

tctacctecce

60

69

60

113

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1307
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<210> SEQ ID NO 30

<211> LENGTH: 837

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 30

gaggactceg cgacggtceg caccctgegyg ccagagcegge tttgageteg getgetteeg
cgctaggege ttttteccag aagcaatcca ggegegeceg ctggttettyg agegecagga
aaagcccgga gctaacgace ggecgetegg cactgeacgg ggccccaage cgcagaagaa
ggacgacggg agggtaatga agctgagccce aggtctecta ggaaggagag agtgegecgg
agcagcegtgyg gaaagaaggg aagagtgteg ttaagtttac ggccaacggt ggattatcceg
ggcegetgeyg cgtetggggg ctgcggaatyg cgcgaggaga acaagggcat geccagtggg
ggcggcageyg atgagggtet ggccacgeeyg gegeggggac tagtggagaa ggtgegacac
tcectgggaag ccggegegga tceccaacgga gtcaacegtt tegggaggeg cgegatccag
gtcatgatga tgggcagcge cegegtggeyg gagetgetge tgetccacgg cgeggagecc
aactgcgcag accctgecac tctcaccega ccggtgeatg atgetgecceg ggagggette
ctggacacge tggtggtget geaccgggee ggggegegge tggacgtgeg cgatgectgg
ggtcegtetge cegtggactt ggccgaggag cggggccace gcegacgttge agggtacctg
cgcacagcca cgggggactg acgccaggtt ccccagecge ccacaacgac tttattttet
tacccaattt cccaccccca cccacctaat tegatgaagg ctgccaacgg ggagegyg
<210> SEQ ID NO 31

<211> LENGTH: 987

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

cggagagggg gagaacagac aacgggcggc ggggagcage atggagccgg cggcggggag
cagcatggag cctteggetg actggetgge cacggeegeg geceggggte gggtagagga
ggtgcgggeyg ctgctggagg cgggggceget geccaacgca ccgaatagtt acggteggag
gecgatccag gtcatgatga tgggcagege ccgagtggeg gagctgetge tgetecacgg
cgeggagece aactgegecog acccecgecac tctcaccega cecgtgcacyg acgetgeceg
ggagggctte ctggacacge tggtggtget gcaccgggee ggggegegge tggacgtgeg
cgatgectgg ggccgtetge cegtggacct ggetgaggag ctgggecate gegatgtege
acggtacctyg cgegeggetyg cggggggeac cagaggcagt aaccatgece gcatagatge
cgeggaaggt ccctcagaca tecccgattg aaagaaccag agaggetcetyg agaaaccteg
ggaaacttag atcatcagtc accgaaggtc ctacagggece acaactgccc ccgccacaac
ccaccceget ttegtagttt tcatttagaa aatagagett ttaaaaatgt cctgectttt
aacgtagata taagccttee cccactaccg taaatgtcca tttatatcat tttttatata
ttcttataaa aatgtaaaaa agaaaaacac cgcttctgec ttttcactgt gttggagttt
tctggagtga gcactcacge cctaagegca cattcatgtg ggcatttett gegagecteg

cagccteegg aagctgtega cttceatgaca ageattttgt gaactaggga agcetcagggg

ggttactgge ttctettgag tcacactget agcaaatgge agaaccaaag ctcaaataaa

60

120

180

240

300

360

420

480

540

600

660

720

780

837

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960
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-continued
aataaaataa ttttcattca ttcactc 987
<210> SEQ ID NO 32
<211> LENGTH: 8972
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 32
gteccaagggt agccaaggat ggctgcagcet tcatatgatce agttgttaaa gcaagttgag 60
gcactgaaga tggagaactc aaatcttcga caagagctag aagataattc caatcatctt 120
acaaaactgg aaactgaggc atctaatatg aaggaagtac ttaaacaact acaaggaagt 180
attgaagatg aagctatggc ttcttctgga cagattgatt tattagageg tcttaaagag 240
cttaacttag atagcagtaa tttccctgga gtaaaactge ggtcaaaaat gtcccteegt 300
tcttatggaa gccgggaagg atctgtatca agecgttetyg gagagtgcag tcctgttect 360
atgggttcat ttccaagaag agggtttgta aatggaagca gagaaagtac tggatattta 420
gaagaacttyg agaaagagag gtcattgctt cttgctgatc ttgacaaaga agaaaaggaa 480
aaagactggt attacgctca acttcagaat ctcactaaaa gaatagatag tcttecttta 540
actgaaaatt tttccttaca aacagatatg accagaaggce aattggaata tgaagcaagg 600
caaatcagag ttgcgatgga agaacaacta ggtacctgec aggatatgga aaaacgagca 660
cagcgaagaa tagccagaat tcagcaaatc gaaaaggaca tacttcgtat acgacagcett 720
ttacagtcce aagcaacaga agcagagagg tcatctcaga acaagcatga aaccggctca 780
catgatgctg agcggcagaa tgaaggtcaa ggagtgggag aaatcaacat ggcaacttct 840
ggtaatggtce agggttcaac tacacgaatg gaccatgaaa cagccagtgt tttgagttet 900
agtagcacac actctgcacc tcgaaggetg acaagtcatce tgggaaccaa ggtggaaatg 960
gtgtattcat tgttgtcaat gcttggtact catgataagg atgatatgtc gcgaactttg 1020
ctagctatgt ctagctccca agacagctgt atatccatgce gacagtctgg atgtcttect 1080
ctcctecatce agcettttaca tggcaatgac aaagactcectg tattgttggg aaattcccecgg 1140
ggcagtaaag aggctcggge cagggccagt gcagcactcce acaacatcat tcactcacag 1200
cctgatgaca agagaggcag gcgtgaaatc cgagtccttce atcttttgga acagatacgc 1260
gcttactgtyg aaacctgttg ggagtggcag gaagctcatg aaccaggcat ggaccaggac 1320
aaaaatccaa tgccagctcecc tgttgaacat cagatctgtc ctgctgtgtg tgttctaatg 1380
aaactttcat ttgatgaaga gcatagacat gcaatgaatg aactaggggg actacaggcc 1440
attgcagaat tattgcaagt ggactgtgaa atgtacgggc ttactaatga ccactacagt 1500
attacactaa gacgatatgc tggaatggct ttgacaaact tgacttttgg agatgtagcc 1560
aacaaggcta cgctatgctc tatgaaaggc tgcatgagag cacttgtggce ccaactaaaa 1620
tctgaaagtg aagacttaca gcaggttatt gcaagtgttt tgaggaattt gtcttggcga 1680
gcagatgtaa atagtaaaaa gacgttgcga gaagttggaa gtgtgaaagc attgatggaa 1740
tgtgctttag aagttaaaaa ggaatcaacc ctcaaaagcg tattgagtgce cttatggaat 1800
ttgtcagcac attgcactga gaataaagct gatatatgtg ctgtagatgg tgcacttgca 1860
tttttggttg gcactcttac ttaccggagc cagacaaaca ctttagccat tattgaaagt 1920
ggaggtggga tattacggaa tgtgtccagc ttgatagcta caaatgagga ccacaggcaa 1980
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atcctaagag agaacaactg tctacaaact ttattacaac acttaaaatc tcatagtttg 2040
acaatagtca gtaatgcatg tggaactttg tggaatctct cagcaagaaa tcctaaagac 2100
caggaagcat tatgggacat gggggcagtt agcatgctca agaacctcat tcattcaaag 2160
cacaaaatga ttgctatggg aagtgctgca gctttaagga atctcatggc aaataggcct 2220
gcgaagtaca aggatgccaa tattatgtct cctggctcaa gcecttgccatce tcttcatgtt 2280
aggaaacaaa aagccctaga agcagaatta gatgctcagce acttatcaga aacttttgac 2340
aatatagaca atttaagtcc caaggcatct catcgtagta agcagagaca caagcaaagt 2400
ctctatggtg attatgtttt tgacaccaat cgacatgatg ataataggtc agacaatttt 2460
aatactggca acatgactgt cctttcacca tatttgaata ctacagtgtt acccagctcc 2520
tcttcatcaa gaggaagctt agatagttct cgttctgaaa aagatagaag tttggagaga 2580
gaacgcggaa ttggtctagg caactaccat ccagcaacag aaaatccagg aacttcttca 2640
aagcgaggtt tgcagatctc caccactgca gcccagattg ccaaagtcat ggaagaagtg 2700
tcagccattc atacctctca ggaagacaga agttctgggt ctaccactga attacattgt 2760
gtgacagatg agagaaatgc acttagaaga agctctgctg cccatacaca ttcaaacact 2820
tacaatttca ctaagtcgga aaattcaaat aggacatgtt ctatgcctta tgccaaatta 2880
gaatacaaga gatcttcaaa tgatagttta aatagtgtca gtagtagtga tggttatggt 2940
aaaagaggtc aaatgaaacc ctcgattgaa tcctattcetg aagatgatga aagtaagttt 3000
tgcagttatg gtcaataccc agccgaccta gcccataaaa tacatagtgce aaatcatatg 3060
gatgataatg atggagaact agatacacca ataaattata gtcttaaata ttcagatgag 3120
cagttgaact ctggaaggca aagtccttca cagaatgaaa gatgggcaag acccaaacac 3180
ataatagaag atgaaataaa acaaagtgag caaagacaat caaggaatca aagtacaact 3240
tatcctgttt atactgagag cactgatgat aaacacctca agttccaacc acattttgga 3300
cagcaggaat gtgtttctcc atacaggtca cggggagcca atggttcaga aacaaatcga 3360
gtgggttcta atcatggaat taatcaaaat gtaagccagt ctttgtgtca agaagatgac 3420
tatgaagatg ataagcctac caattatagt gaacgttact ctgaagaaga acagcatgaa 3480
gaagaagaga gaccaacaaa ttatagcata aaatataatg aagagaaacg tcatgtggat 3540
cagcctattg attatagttt aaaatatgcc acagatattc cttcatcaca gaaacagtca 3600
ttttcattct caaagagttc atctggacaa agcagtaaaa ccgaacatat gtcttcaagc 3660
agtgagaata cgtccacacc ttcatctaat gccaagaggc agaatcagct ccatccaagt 3720
tctgcacaga gtagaagtgg tcagcctcaa aaggctgcca cttgcaaagt ttcettcectatt 3780
aaccaagaaa caatacagac ttattgtgta gaagatactc caatatgttt ttcaagatgt 3840
agttcattat catctttgtc atcagctgaa gatgaaatag gatgtaatca gacgacacag 3900
gaagcagatt ctgctaatac cctgcaaata gcagaaataa aagaaaagat tggaactagg 3960
tcagctgaag atcctgtgag cgaagttcca gcagtgtcac agcaccctag aaccaaatcc 4020
agcagactgc agggttctag tttatcttca gaatcagcca ggcacaaagc tgttgaattt 4080
tcttcaggag cgaaatctcecce ctccaaaagt ggtgctcaga cacccaaaag tccacctgaa 4140
cactatgttc aggagacccc actcatgttt agcagatgta cttctgtcag ttcacttgat 4200

agttttgaga gtcgttcgat tgccagctce gttcagagtg aaccatgcag tggaatggta 4260
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agtggcatta taagccccag tgatcttcca gatagccectg gacaaaccat gccaccaagc 4320
agaagtaaaa cacctccacc acctcctcaa acagctcaaa ccaagcgaga agtacctaaa 4380
aataaagcac ctactgctga aaagagagag agtggaccta agcaagctgc agtaaatgct 4440
gcagttcaga gggtccaggt tcttccagat gcectgatactt tattacattt tgccacggaa 4500
agtactccag atggattttc ttgttcatcce agcctgagtg ctctgagcct cgatgagceca 4560
tttatacaga aagatgtgga attaagaata atgcctccag ttcaggaaaa tgacaatggg 4620
aatgaaacag aatcagagca gcctaaagaa tcaaatgaaa accaagagaa agaggcagaa 4680
aaaactattg attctgaaaa ggacctatta gatgattcag atgatgatga tattgaaata 4740
ctagaagaat gtattatttc tgccatgcca acaaagtcat cacgtaaagc aaaaaagcca 4800
gcccagactyg cttcaaaatt acctccacct gtggcaagga aaccaagtca gctgcectgtg 4860
tacaaacttc taccatcaca aaacaggttg caaccccaaa agcatgttag ttttacaccg 4920
ggggatgata tgccacgggt gtattgtgtt gaagggacac ctataaactt ttccacagcet 4980
acatctctaa gtgatctaac aatcgaatcc cctceccaaatg agttagctgce tggagaagga 5040
gttagaggag gagcacagtc aggtgaattt gaaaaacgag ataccattcc tacagaaggc 5100
agaagtacag atgaggctca aggaggaaaa acctcatctg taaccatacc tgaattggat 5160
gacaataaag cagaggaagg tgatattctt gcagaatgca ttaattctgc tatgcccaaa 5220
gggaaaagtc acaagccttt ccgtgtgaaa aagataatgg accaggtcca gcaagcatct 5280
gcgtegtett ctgcacccaa caaaaatcag ttagatggta agaaaaagaa accaacttca 5340
ccagtaaaac ctataccaca aaatactgaa tataggacac gtgtaagaaa aaatgcagac 5400
tcaaaaaata atttaaatgc tgagagagtt ttctcagaca acaaagattc aaagaaacag 5460
aatttgaaaa ataattccaa ggacttcaat gataagctcc caaataatga agatagagtc 5520
agaggaagtt ttgcttttga ttcacctcat cattacacgc ctattgaagg aactccttac 5580
tgtttttcac gaaatgattc tttgagttct ctagattttg atgatgatga tgttgacctt 5640
tccagggaaa aggctgaatt aagaaaggca aaagaaaata aggaatcaga ggctaaagtt 5700
accagccaca cagaactaac ctccaaccaa caatcagcta ataagacaca agctattgca 5760
aagcagccaa taaatcgagg tcagcctaaa cccatacttc agaaacaatc cacttttcce 5820
cagtcatcca aagacatacc agacagaggg gcagcaactg atgaaaagtt acagaatttt 5880
gctattgaaa atactccagt ttgcecttttcect cataattcet ctectgagttce tctcagtgac 5940
attgaccaag aaaacaacaa taaagaaaat gaacctatca aagagactga gccccctgac 6000
tcacagggag aaccaagtaa acctcaagca tcaggctatg ctcctaaatc atttcatgtt 6060
gaagataccc cagtttgttt ctcaagaaac agttctctca gttctcttag tattgactcet 6120
gaagatgacc tgttgcagga atgtataagc tccgcaatgc caaaaaagaa aaagccttca 6180
agactcaagg gtgataatga aaaacatagt cccagaaata tgggtggcat attaggtgaa 6240
gatctgacac ttgatttgaa agatatacag agaccagatt cagaacatgg tctatcccect 6300
gattcagaaa attttgattg gaaagctatt caggaaggtg caaattccat agtaagtagt 6360
ttacatcaag ctgctgctgce tgcatgttta tctagacaag cttcgtctga ttcagattcce 6420
atcctttece tgaaatcagg aatctctctg ggatcaccat ttcatcttac acctgatcaa 6480

gaagaaaaac cctttacaag taataaaggc ccacgaattc taaaaccagyg ggagaaaagt 6540
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acattggaaa ctaaaaagat agaatctgaa agtaaaggaa tcaaaggagg aaaaaaagtt 6600
tataaaagtt tgattactgg aaaagttcga tctaattcag aaatttcagg ccaaatgaaa 6660
cagccectte aagcaaacat gecttcaatce tctcgaggca ggacaatgat tcatattcca 6720
ggagttcgaa atagctcctce aagtacaagt cctgtttcta aaaaaggccc accccttaag 6780
actccagect ccaaaagccce tagtgaaggt caaacagcca ccacttctece tagaggagece 6840
aagccatctg tgaaatcaga attaagccct gttgccaggce agacatccca aataggtggg 6900
tcaagtaaag caccttctag atcaggatct agagattcga ccccttcaag acctgcccag 6960
caaccattaa gtagacctat acagtctcct ggccgaaact caatttccce tggtagaaat 7020
ggaataagtc ctcctaacaa attatctcaa cttccaagga catcatcccce tagtactget 7080
tcaactaagt cctcaggttc tggaaaaatg tcatatacat ctccaggtag acagatgagc 7140
caacagaacc ttaccaaaca aacaggttta tccaagaatg ccagtagtat tccaagaagt 7200
gagtctgect ccaaaggact aaatcagatg aataatggta atggagccaa taaaaaggta 7260
gaactttcta gaatgtcttc aactaaatca agtggaagtg aatctgatag atcagaaaga 7320
cctgtattag tacgccagtc aactttcatc aaagaagctc caagcccaac cttaagaaga 7380
aaattggagg aatctgcttc atttgaatct ctttctceccat catctagacc agcttctcecce 7440
actaggtccce aggcacaaac tccagtttta agtceccttecce ttcecctgatat gtetctatce 7500
acacattcgt ctgttcaggc tggtggatgg cgaaaactcc cacctaatct cagtcccact 7560
atagagtata atgatggaag accagcaaag cgccatgata ttgcacggtc tcattctgaa 7620
agtccttecta gacttccaat caataggtca ggaacctgga aacgtgagca cagcaaacat 7680
tcatcatcce ttcecctcgagt aagcacttgg agaagaactg gaagttcatc ttcaattcectt 7740
tctgcttecat cagaatccag tgaaaaagca aaaagtgagg atgaaaaaca tgtgaactct 7800
atttcaggaa ccaaacaaag taaagaaaac caagtatccyg caaaaggaac atggagaaaa 7860
ataaaagaaa atgaattttc tcccacaaat agtacttcectc agaccgttte ctcaggtgcet 7920
acaaatggtg ctgaatcaaa gactctaatt tatcaaatgg cacctgctgt ttctaaaaca 7980
gaggatgttt gggtgagaat tgaggactgt cccattaaca atcctagatc tggaagatct 8040
cccacaggta atactcccec ggtgattgac agtgtttcag aaaaggcaaa tccaaacatt 8100
aaagattcaa aagataatca ggcaaaacaa aatgtgggta atggcagtgt tcccatgegt 8160
accgtgggtt tggaaaatcg cctgaactce tttattcagg tggatgccce tgaccaaaaa 8220
ggaactgaga taaaaccagg acaaaataat cctgtccctg tatcagagac taatgaaagt 8280
tctatagtgg aacgtacccc attcagttct agcagctcaa gcaaacacag ttcacctagt 8340
gggactgttg ctgccagagt gactcctttt aattacaacc caagccctag gaaaagcagce 8400
gcagatagca cttcagctcg gccatctcag atcccaactce cagtgaataa caacacaaag 8460
aagcgagatt ccaaaactga cagcacagaa tccagtggaa cccaaagtcce taagcgccat 8520
tctgggtett accttgtgac atctgtttaa aagagaggaa gaatgaaact aagaaaattc 8580
tatgttaatt acaactgcta tatagacatt ttgtttcaaa tgaaacttta aaagactgaa 8640
aaattttgta aataggtttg attcttgtta gagggttttt gttctggaag ccatatttga 8700
tagtatactt tgtcttcact ggtcttattt tgggaggcac tcttgatggt taggaaaaaa 8760

atagtaaagc caagtatgtt tgtacagtat gttttacatg tatttaaagt agcacccatc 8820



US 2016/0333323 Al Nov. 17, 2016
32

-continued

ccaacttcct ttaattattg cttgtcttaa aataatgaac actacagata gaaaatatga 8880
tatattgctg ttatcaatca tttctagatt ataaactgac taaacttaca tcagggaaaa 8940
attggtattt atgcaaaaaa aaatgttttt gt 8972
<210> SEQ ID NO 33

<211> LENGTH: 5711

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 33

agctcgetga gacttectgg accccgeace aggetgtggg gtttcetcaga taactgggece 60
cctgegetca ggaggectte accctetget ctgggtaaag ttcattggaa cagaaagaaa 120
tggatttatc tgctecttege gttgaagaag tacaaaatgt cattaatget atgcagaaaa 180
tcttagagtyg tcccatctgt ctggagttga tcaaggaacce tgtctccaca aagtgtgacce 240
acatattttg caaattttge atgctgaaac ttctcaacca gaagaaaggg ccttcacagt 300
gtcetttatyg taagaatgat ataaccaaaa ggagcctaca agaaagtacyg agatttagtce 360
aacttgttga agagctattg aaaatcattt gtgctttteca gettgacaca ggtttggagt 420
atgcaaacag ctataatttt gcaaaaaagg aaaataactc tcctgaacat ctaaaagatg 480
aagtttctat catccaaagt atgggctaca gaaaccgtge caaaagactt ctacagagtg 540
aacccgaaaa tccttecttyg caggaaacca gtctcagtgt ccaactctcet aaccttggaa 600
ctgtgagaac tctgaggaca aagcagcgga tacaacctca aaagacgtct gtctacattg 660
aattgggatc tgattcttet gaagataccg ttaataagge aacttattge agtgtgggag 720
atcaagaatt gttacaaatc acccctcaag gaaccaggga tgaaatcagt ttggattcetg 780
caaaaaaggc tgcttgtgaa ttttectgaga cggatgtaac aaatactgaa catcatcaac 840
ccagtaataa tgatttgaac accactgaga agegtgcage tgagaggcat ccagaaaagt 900
atcagggtag ttctgtttca aacttgecatg tggagccatg tggcacaaat actcatgcca 960

gctcattaca gcatgagaac agcagtttat tactcactaa agacagaatg aatgtagaaa 1020
aggctgaatt ctgtaataaa agcaaacagc ctggcttagc aaggagccaa cataacagat 1080
gggctggaayg taaggaaaca tgtaatgata ggcggactce cagcacagaa aaaaaggtag 1140
atctgaatgce tgatcccetg tgtgagagaa aagaatggaa taagcagaaa ctgccatgcet 1200
cagagaatcc tagagatact gaagatgttc cttggataac actaaatagc agcattcaga 1260
aagttaatga gtggttttcc agaagtgatg aactgttagg ttctgatgac tcacatgatg 1320
gggagtctga atcaaatgcc aaagtagctg atgtattgga cgttctaaat gaggtagatg 1380
aatattctgg ttcttcagag aaaatagact tactggccag tgatcctcat gaggctttaa 1440
tatgtaaaag tgaaagagtt cactccaaat cagtagagag taatattgaa gacaaaatat 1500
ttgggaaaac ctatcggaag aaggcaagcc tccccaactt aagccatgta actgaaaatc 1560
taattatagg agcatttgtt actgagccac agataataca agagcgtccce ctcacaaata 1620
aattaaagcg taaaaggaga cctacatcag gccttcatcce tgaggatttt atcaagaaag 1680
cagatttggc agttcaaaag actcctgaaa tgataaatca gggaactaac caaacggagc 1740
agaatggtca agtgatgaat attactaata gtggtcatga gaataaaaca aaaggtgatt 1800

ctattcagaa tgagaaaaat cctaacccaa tagaatcact cgaaaaagaa tctgctttca 1860
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aaacgaaagc tgaacctata agcagcagta taagcaatat ggaactcgaa ttaaatatcc 1920
acaattcaaa agcacctaaa aagaataggc tgaggaggaa gtcttctacc aggcatattce 1980
atgcgcttga actagtagtc agtagaaatc taagcccacc taattgtact gaattgcaaa 2040
ttgatagttg ttctagcagt gaagagataa agaaaaaaaa gtacaaccaa atgccagtca 2100
ggcacagcag aaacctacaa ctcatggaag gtaaagaacc tgcaactgga gccaagaaga 2160
gtaacaagcc aaatgaacag acaagtaaaa gacatgacag cgatactttc ccagagctga 2220
agttaacaaa tgcacctggt tcttttacta agtgttcaaa taccagtgaa cttaaagaat 2280
ttgtcaatcc tagcctteca agagaagaaa aagaagagaa actagaaaca gttaaagtgt 2340
ctaataatgc tgaagacccc aaagatctca tgttaagtgg agaaagggtt ttgcaaactg 2400
aaagatctgt agagagtagc agtatttcat tggtacctgg tactgattat ggcactcagg 2460
aaagtatctc gttactggaa gttagcactc tagggaaggc aaaaacagaa ccaaataaat 2520
gtgtgagtca gtgtgcagca tttgaaaacc ccaagggact aattcatggt tgttccaaag 2580
ataatagaaa tgacacagaa ggctttaagt atccattggg acatgaagtt aaccacagtc 2640
gggaaacaag catagaaatg gaagaaagtg aacttgatgc tcagtatttg cagaatacat 2700
tcaaggtttc aaagcgccag tcatttgctce cgttttcaaa tccaggaaat gcagaagagg 2760
aatgtgcaac attctctgcc cactctgggt ccttaaagaa acaaagtcca aaagtcactt 2820
ttgaatgtga acaaaaggaa gaaaatcaag gaaagaatga gtctaatatc aagcctgtac 2880
agacagttaa tatcactgca ggctttecctg tggttggtca gaaagataag ccagttgata 2940
atgccaaatg tagtatcaaa ggaggctcta ggttttgtct atcatctcag ttcagaggca 3000
acgaaactgg actcattact ccaaataaac atggactttt acaaaaccca tatcgtatac 3060
caccactttt tcccatcaag tcatttgtta aaactaaatg taagaaaaat ctgctagagg 3120
aaaactttga ggaacattca atgtcacctg aaagagaaat gggaaatgag aacattccaa 3180
gtacagtgag cacaattagc cgtaataaca ttagagaaaa tgtttttaaa gaagccagct 3240
caagcaatat taatgaagta ggttccagta ctaatgaagt gggctccagt attaatgaaa 3300
taggttccag tgatgaaaac attcaagcag aactaggtag aaacagaggg ccaaaattga 3360
atgctatgct tagattaggg gttttgcaac ctgaggtcta taaacaaagt cttcecctggaa 3420
gtaattgtaa gcatcctgaa ataaaaaagc aagaatatga agaagtagtt cagactgtta 3480
atacagattt ctctccatat ctgatttcag ataacttaga acagcctatg ggaagtagtc 3540
atgcatctca ggtttgttct gagacacctg atgacctgtt agatgatggt gaaataaagg 3600
aagatactag ttttgctgaa aatgacatta aggaaagttc tgctgttttt agcaaaagcg 3660
tccagaaagg agagcttagce aggagtccta gccctttcecac ccatacacat ttggctcagg 3720
gttaccgaag aggggccaag aaattagagt cctcagaaga gaacttatct agtgaggatg 3780
aagagcttcce ctgcttccaa cacttgttat ttggtaaagt aaacaatata ccttctcagt 3840
ctactaggca tagcaccgtt gctaccgagt gtctgtctaa gaacacagag gagaatttat 3900
tatcattgaa gaatagctta aatgactgca gtaaccaggt aatattggca aaggcatctc 3960
aggaacatca ccttagtgag gaaacaaaat gttctgctag cttgttttcet tcacagtgca 4020
gtgaattgga agacttgact gcaaatacaa acacccagga tcctttecttg attggttett 4080

ccaaacaaat gaggcatcag tctgaaagcc agggagttgg tctgagtgac aaggaattgg 4140
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tttcagatga tgaagaaaga ggaacgggct tggaagaaaa taatcaagaa gagcaaagca 4200
tggattcaaa cttaggtgaa gcagcatctg ggtgtgagag tgaaacaagc gtctctgaag 4260
actgctcagg gctatcctet cagagtgaca ttttaaccac tcagcagagg gataccatgce 4320
aacataacct gataaagctc cagcaggaaa tggctgaact agaagctgtg ttagaacagc 4380
atgggagcca gecttctaac agctaccctt ccatcataag tgactcecttet geccttgagg 4440
acctgcgaaa tccagaacaa agcacatcag aaaaagcagt attaacttca cagaaaagta 4500
gtgaataccc tataagccag aatccagaag gcectttctge tgacaagttt gaggtgtcetg 4560
cagatagttc taccagtaaa aataaagaac caggagtgga aaggtcatcc ccttctaaat 4620
gcccatcatt agatgatagg tggtacatgce acagttgctce tgggagtcectt cagaatagaa 4680
actacccatc tcaagaggag ctcattaagg ttgttgatgt ggaggagcaa cagctggaag 4740
agtctgggcece acacgatttg acggaaacat cttacttgcc aaggcaagat ctagagggaa 4800
ccecttacct ggaatctgga atcagectcet tcetetgatga cecctgaatcet gatcecttcetg 4860
aagacagagc cccagagtca gcectegtgttg gcaacatacc atcttcaacc tetgcattga 4920
aagttcccca attgaaagtt gcagaatctg cccagagtcce agctgectget catactactg 4980
atactgctgg gtataatgca atggaagaaa gtgtgagcag ggagaagcca gaattgacag 5040
cttcaacaga aagggtcaac aaaagaatgt ccatggtggt gtctggcctg accccagaag 5100
aatttatgct cgtgtacaag tttgccagaa aacaccacat cactttaact aatctaatta 5160
ctgaagagac tactcatgtt gttatgaaaa cagatgctga gtttgtgtgt gaacggacac 5220
tgaaatattt tctaggaatt gcgggaggaa aatgggtagt tagctatttc tgggtgaccce 5280
agtctattaa agaaagaaaa atgctgaatg agcatgattt tgaagtcaga ggagatgtgg 5340
tcaatggaag aaaccaccaa ggtccaaagc gagcaagaga atcccaggac agaaagatct 5400
tcagggggct agaaatctgt tgctatgggce ccttcaccaa catgcccaca gatcaactgg 5460
aatggatggt acagctgtgt ggtgcttctg tggtgaagga gctttcatca ttcacccttg 5520
gcacaggtgt ccacccaatt gtggttgtgce agccagatgc ctggacagag gacaatggct 5580
tccatgcaat tgggcagatg tgtgaggcac ctgtggtgac ccgagagtgg gtgttggaca 5640
gtgtagcact ctaccagtgc caggagctgg acacctacct gataccccag atcccccaca 5700
gccactactg a 5711
<210> SEQ ID NO 34

<211> LENGTH: 2680

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

ggttatcctyg aatacatgtc taacaatttt ccttgcaacg ttagetgttyg ttttteactg 60
tttccaaagyg atcaaaattg cttcagaaat tggagacata tttgatttaa aaggaaaaac 120
ttgaacaaat ggacaatatg tctattacga atacaccaac aagtaatgat gcctgtctga 180
gecattgtgca tagtttgatg tgccatagac aaggtggaga gagtgaaaca tttgcaaaaa 240
gagcaattga aagtttggta aagaagctga aggagaaaaa agatgaattg gattctttaa 300
taacagctat aactacaaat ggagctcatc ctagtaaatg tgttaccata cagagaacat 360

tggatgggag gcttcaggtg getggtegga aaggatttec tcatgtgate tatgecegte 420
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tctggaggtyg gectgatett cacaaaaatg aactaaaaca tgttaaatat tgtcagtatg 480
cgtttgactt aaaatgtgat agtgtctgtg tgaatccata tcactacgaa cgagttgtat 540
cacctggaat tgatctctca ggattaacac tgcagagtaa tgctccatca agtatgatgg 600
tgaaggatga atatgtgcat gactttgagg gacagccatc gttgtccact gaaggacatt 660
caattcaaac catccagcat ccaccaagta atcgtgcate gacagagaca tacagcacce 720
cagctetgtt agccccatct gagtctaatg ctaccagcac tgccaacttt cccaacatte 780
ctgtggette cacaagtcag cctgccagta tactgggggyg cagcecatagt gaaggactgt 840
tgcagatagce atcagggcct cagccaggac agcagcagaa tggatttact ggtcagecag 900
ctacttacca tcataacagc actaccacct ggactggaag taggactgca ccatacacac 960
ctaatttgcce tcaccaccaa aacggccatc ttcagcacca cccgcctatg ccgecccatce 1020

ccggacatta ctggcctgtt cacaatgagce ttgcattcecca gectcecccatt tcecaatcatce 1080
ctgctectga gtattggtgt tcecattgett actttgaaat ggatgttcag gtaggagaga 1140
catttaaggt tccttcaagc tgccctattg ttactgttga tggatacgtg gacccttcetg 1200
gaggagatcg cttttgtttg ggtcaactct ccaatgtcca caggacagaa gccattgaga 1260
gagcaaggtt gcacataggc aaaggtgtgc agttggaatg taaaggtgaa ggtgatgttt 1320
gggtcaggtyg ccttagtgac cacgcggtct ttgtacagag ttactactta gacagagaag 1380
ctgggcegtge acctggagat gcectgttcata agatctaccc aagtgcatat ataaaggtct 1440
ttgatttgcg tcagtgtcat cgacagatgc agcagcaggce ggctactgca caagctgcag 1500
cagctgecca ggcagcagcece gtggcaggaa acatccctgg cccaggatca gtaggtggaa 1560
tagctccage tatcagtcetg tcagcetgcectg ctggaattgg tgttgatgac cttegteget 1620
tatgcatact caggatgagt tttgtgaaag gctggggacc ggattaccca agacagagca 1680
tcaaagaaac accttgctgg attgaaattc acttacaccg ggccctccag ctcecctagacg 1740
aagtacttca taccatgccg attgcagacc cacaaccttt agactgaggt cttttaccgt 1800
tggggcectt aaccttatca ggatggtgga ctacaaaata caatcctgtt tataatctga 1860
agatatattt cacttttctt ctgctttatc ttttcataaa gggttgaaaa tgtgtttgcet 1920
gccttgctee tagcagacag aaactggatt aaaacaattt ttttttecctce ttcagaactt 1980
gtcaggcatg gctcagagct tgaagattag gagaaacaca ttcttattaa ttcttcacct 2040
gttatgtatg aaggaatcat tccagtgcta gaaaatttag ccctttaaaa cgtcttagag 2100
ccttttatct gcagaacatc gatatgtata tcattctaca gaataatcca gtattgctga 2160
ttttaaaggc agagaagttc tcaaagttaa ttcacctatg ttattttgtg tacaagttgt 2220
tattgttgaa catacttcaa aaataatgtg ccatgtgggt gagttaattt taccaagagt 2280
aactttactc tgtgtttaaa aatgaagtta ataatgtatt gtaatctttc atccaaaata 2340
ttttttgcaa gttatattag tgaagatggt ttcaattcag attgtcttgc aacttcagtt 2400
ttatttttgc caaggcaaaa aactcttaat ctgtgtgtat attgagaatc ccttaaaatt 2460
accagacaaa aaaatttaaa attacgtttg ttattcctag tggatgactg ttgatgaagt 2520
atacttttcc cctgttaaac agtagttgta ttcecttctgta tttctaggca caaggttggt 2580
tgctaagaag cctataagag gaatttcttt tccttcattc atagggaaag gttttgtatt 2640

ttttaaaaca ctaaaagcag cgtcactcta cctaatgtct 2680
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<210> SEQ ID NO 35
<211> LENGTH: 1095
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35
tcecegetet getetgteceg gtcacaggac tttttgcect ctgttecegyg gtceectcagyg 60
cggccaccca gtgggcacac tcccaggegg cgeteeggece cegegetece tecectetgee 120
tttcattcee agetgtcaac atcctggaag ctttgaaget caggaaagaa gagaaatcca 180
ctgagaacag tctgtaaagg tccgtagtge tatctacate cagacggtgyg aagggagaga 240
aagagaaaga aggtatccta ggaatacctg cctgcttaga ccectctataa aagcetcetgtg 300
catcctgeca ctgaggactc cgaagaggta gecagtcttet gaaagacttce aactgtgagg 360
acatgtcgtt cagatttggc caacatctca tcaagcccte tgtagtgttt ctcaaaacag 420
aactgtcctt cgctettgtyg aataggaaac ctgtggtacce aggacatgtce cttgtgtgece 480
cgetgeggee agtggagege ttccatgace tgegtectga tgaagtggece gatttgttte 540
agacgaccca gagagtcggg acagtggtgg aaaaacattt ccatgggacce tctctcacct 600
tttcecatgeca ggatggecce gaagccggac agactgtgaa gcacgttcac gtccatgtte 660
ttcccaggaa ggctggagac tttcacagga atgacagcat ctatgaggag ctccagaaac 720
atgacaagga ggactttcct gectcttgga gatcagagga ggaaatggca gcagaagccg 780
cagctetgeg ggtctacttt cagtgacaca gatgttttte agatcctgaa ttccagcaaa 840
agagctattg ccaaccagtt tgaagaccge ccccccgect ctecccaaga ggaactgaat 900
cagcatgaaa atgcagtttc ttcatctcac catcctgtat tcttcaacca gtgatcccce 960
acctcggtca ctccaactcece cttaaaatac ctagacctaa acggctcaga caggcagatt 1020
tgaggtttce cecctgtctec ttattcecggca gceccttatgat taaacttcect tetectgetge 1080
aaaaaaaaaa aaaaa 1095
<210> SEQ ID NO 36
<211> LENGTH: 2234
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
aggggacgca gcgaaaccgg ggcccgegece aggecagecg ggacggacge cgatgeccgg 60
ggctgcegacyg gctgcagage gagctgecct cggaggecegg cgtggggaag atggcccagt 120
ccaccgecac ctcecectgat gggggcacca cgtttgagea cctetggage tctctggaac 180
cagacagcac ctacttcgac cttccccagt caagccgggg gaataatgag gtggtgggeg 240
gaacggattc cagcatggac gtcttccacce tggagggcat gactacatct gtcatggecce 300
agttcaatct gctgagcage accatggacce agatgagcag ccgegeggece tceggecagece 360
cctacaccee agagcacgcece gecagegtge ccacccacte gecctacgcea caacccaget 420
ccaccttega caccatgtceg ccggegectyg tcatccecte caacaccgac taccccggac 480
cccaccactt tgaggtcact ttccagecagt ccagcacgge caagtcagece acctggacgt 540
actcecccget cttgaagaaa ctctactgec agatcgccaa gacatgcccece atccagatca 600
aggtgtccac cccgecacce ccaggcactg ccatcceggge catgectgtt tacaagaaag 660
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cggagcacgt gaccgacgtc gtgaaacgct gccccaacca cgagcteggg agggacttca 720
acgaaggaca gtctgctcca gccagccacce tcatcegegt ggaaggcaat aatctctege 780
agtatgtgga tgaccctgtce accggcaggce agagcgtegt ggtgccctat gagccaccac 840
aggtggggac ggaattcacc accatcctgt acaacttcat gtgtaacagc agctgtgtag 900
ggggcatgaa ccggeggecce atcctcatca tcatcaccct ggagatgegg gatgggcagg 960

tgctgggeceg cecggtecttt gagggccgca tctgegectg tectggeccge gaccgaaaag 1020
ctgatgagga ccactaccgg gagcagcagg ccctgaacga gagctccgece aagaacgggg 1080
ccgecagcaa gegtgectte aagcagagece ceectgeegt ceeegecctt ggtgecggtyg 1140
tgaagaagcg gcggcatgga gacgaggaca cgtactacct tcaggtgcga ggccgggaga 1200
actttgagat cctgatgaag ctgaaagaga gcctggagct gatggagttg gtgccgcagce 1260
cactggtgga ctcctatcgg cagcagcage agetcctaca gaggccgagt cacctacage 1320
cceegtecta cgggecggte ctetcegecca tgaacaaggt gcacggggge atgaacaage 1380
tgcccteegt caaccagetg gtgggcecage cteccccgea cagttceggea gctacaccca 1440
acctggggee cgtgggecce gggatgetca acaaccatgg ccacgcagtyg ccagccaacyg 1500
gcgagatgag cagcagccac agcgceccagt ccatggtcete ggggtceccac tgcactcege 1560
caccceecta ccacgccgac cccagecteg tcagtttttt aacaggattg gggtgtccaa 1620
actgcatcga gtatttcacc tcccaagggt tacagagcat ttaccacctg cagaacctga 1680
ccattgagga cctgggggcece ctgaagatcce cegagcagta ccegecatgacce atctggeggg 1740
gectgcagga cctgaagcag ggccacgact acagcaccge geagcagetg ctecgcetceta 1800
gcaacgcegge caccatctece atcggegget caggggaact geagcegecag cgggtcatgg 1860
aggcegtgea cttecgegtyg cgccacacca tcaccatcee caaccgegge ggcccaggceg 1920
geggecctga cgagtgggeg gacttegget tcgacctgece cgactgcaag geccgcaage 1980
agcccatcaa ggaggagttc acggaggecg agatccactyg agggectege ctggetgcag 2040
cctgcgecac cgcccagaga cccaagctge ctececcectete cttectgtgt gteccaaaact 2100
gectcaggayg gcaggacctt cgggetgtge ccggggaaag gcaaggtcecg geccatccece 2160
aggcacctca caggccccag gaaaggcecca gecaccgaag ccegectgtgg acagectgag 2220
tcacctgcag aacc 2234
<210> SEQ ID NO 37

<211> LENGTH: 4344

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 37

atggectegg ctggtaacge cgccgagecce caggaccgeyg geggeggegyg cageggetgt 60

atcggtgece cgggacggec ggctggaggce gggaggcgca gacggacggg ggggctgege 120

cgtgetgeeg cgecggaceg ggactatetg caccggecca getactgega cgecgectte 180
getetggage agatttccaa ggggaaggcet actggccgga aagcegecact gtggetgaga 240
gcgaagttte agagactctt atttaaactyg ggttgttaca ttcaaaaaaa ctgcggcaag 300
ttcttggttyg tgggectect catatttggg gecttegegg tgggattaaa agcagcegaac 360

ctcgagacca acgtggagga getgtgggtyg gaagttggag gacgagtaag tcgtgaatta 420
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aattatactc

acccctaaag

teggeactee

catttgtgtt

gaatatcttt

ttacagtctg

cctttggaat

atgctgaata

gatccagact

cttgttttga

ttgattgtgg

cagaccatgt

tatgtctcac

aggacatatg

tccttcacca

cgegtggeca

gactgcteca

gtggctgeag

caggttttge

gecttecagty

ctgaagcgca

atggcegegt

gtggtgttca

tatcgacgeg

agagtgattc

cceccaccte

actgtccage

cegegeteeyg

agcccagaga

cactgecteg
getectttee

ctgggggtca

gtaccteggyg

tacaacatgt

gacctacaca

cccaaaatgt

agtgactggg

gtcettgect

gccagaagat

aagaaggtgc

aggccagecg

acaaatcagg

acccttgttt

ggacagcata

tcctggaaga

aggctgaggt

gececgecac

atggtggatg

gtggcacagt

tccagttaat

acatcaactg

tggaggtggt

ccacgaccect

geggetactt

agtcccaggyg

gactgggect

catttectege

aaacaggaca

caggagccag

taatcccaat

attttgecat

aggacaggag

aggttgaacc

cctacageag

tcegecacgga

agatctctgt

gcaccagete

agccceectyg

tcttgaaacc

gectttatgg

aaaccagaga

atatagtcac

ggagtttcag

ggctgcacta

aaaccgggaa

acaaactcct

tggagaagag

taatgtcctyg

tgtccatgta

agagcttatce

gattattaca

cctectaggt

gttaaagaaa

tggtcatggt

agcccccaac

tcatggctta

caagaacagc

gactcccaag

gaacgaggac

tcatcagagt

ggacgacatc

actcatgetce

tgcegtgggg

gtgctcatty

tettggtgtt

gaataaaaga

cgtggeecte

tccegetetyg

ggttctgete

actggatatt

tcaggectac

ccacagettt

gtacgaccce

gcagccegte

cacaagggac

tacgaagtgg

aaaagccaag

caccacccga

atatgacttt

ccagaaagca

taacgtgaag

cttcagagac

aatcatgcca

ggtgcaaacc

gctatgttta

accacagaag

tacatgtaca

acagaaacag

cctttggact

aaacctectt

ataaactatc

tacatggacc

aaaaattcaa

tccagaaagt

actggaaaac

caaatgtacg

aaagcggcag

gtcgcacaga

ctgaaatcct

gectatgect

ctggctggcg

atcggaattt

ggtgtggatg

atcccttttyg

acgtccatca

cgggegttet

atttttectyg

ttetgetgtt

accgacacac

gcccatgaaa

cacacgcacg

accgtgacac

ctgetetece

acactctcat

gtagtggtga

gtgagagacg

attgctgeac

gactacccga

tatgtcatgt

tggcttcagy

aacaattaca

ggcagccgcg

atcctcaact catgatacag

cgctectaca acacctggac

acaggcagtyg gaaattggaa

gttacatgga tcagataata

gettetggga aggggcgaaa

tgcggtggac aaacttcgac

aagtggacag ctgggaggaa

gecectgect caatceggece

ccaaacctet tgatatggec

atatgcactg gcaggaggag

tcgtcagege ccatgeectyg

agcacttcaa ggggtacgag

ccatcctgga ggcectggeag

actccactca aaaggtgett

tctetgacgt cagtgtcatce

gtctaaccat gctgegetgg

tcctgetggt tgcactgtca

cctttaacge tgcaacaact

atgtttttet tctggeccac

aggacaggac cggggagtgc

gcaatgtcac agccttette

cecctecagge ageggtagta

caattctcag catggattta

ttacaagcce ctgegtcage

acgacaatac ccgctacage

cgcagattac catgcagtce

tgtactacac caccgctgag

aggacaccct cagctgecag

agttctcega ctccagecte

cttttgctga gaagcactat

tcettectttt totgggettyg

ggctggacct tacggacatt

aattcaaata cttttcttte

atatccagca cttactttac

tggaagaaaa caaacagctt

gacttcagga tgcatttgac

agaatggatc agacgatgga

ataagcccat cgacatcage

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

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700
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cagttgacta aacagcgtct ggtggatgca gatggcatca ttaatcccag cgctttctac 2760
atctacctga cggcttgggt cagcaacgac ccegtcecgegt atgctgcecte ccaggccaac 2820
atccggcecac accgaccaga atgggtccac gacaaagecg actacatgec tgaaacaagg 2880
ctgagaatcc cggcagcaga gcccatcgag tatgcccagt tecctttcta cctcaacggg 2940
ttgcgggaca cctcagactt tgtggaggca attgaaaaag taaggaccat ctgcagcaac 3000
tatacgagcce tggggctgtce cagttaccce aacggctacce ccttectcett ctgggagcag 3060
tacatcggcce teccgeccactg getgcetgetg ttcatcageg tggtgttgge ctgcacatte 3120
ctegtgtgeg ctgtecttect tetgaacccee tggacggecg ggatcattgt gatggtectg 3180
gcgetgatga cggtcgagct gtteggcatg atgggcctca tceggaatcaa gctcagtgece 3240
gtgcccgtgg tcatcctgat cgettetgtt ggcataggag tggagttcac cgttcacgtt 3300
gctttggect ttetgacgge catcggcgac aagaaccgca gggctgtget tgcecctggag 3360
cacatgtttg cacccgtect ggatggcgce gtgtccacte tgctgggagt getgatgetg 3420
gcgggatetyg agttcgactt cattgtcagg tatttcectttg ctgtgctgge gatcctcacce 3480
atccteggeg ttcectcaatgg getggttttg cttecegtge ttttgtcecttt ctttggacca 3540
tatcctgagg tgtctccage caacggcttg aaccgcctge ccacacccte cectgageca 3600
ccececageg tggtecgett cgccatgecg ceeggcecaca cgcacagegyg gtctgattcee 3660
tcecgactegg agtatagtte ccagacgaca gtgtcaggcce tcagcgagga gcttceggcac 3720
tacgaggccee agcagggcgce gggaggecct geccaccaag tgatcgtgga agccacagaa 3780
aacccegtet tecgceccacte cactgtggte catcccgaat ccaggcatca cccaccctceg 3840
aacccgagac agcagcccca cctggactca gggtccectge cteccggacyg gcaaggecag 3900
cagceecgea gggacccecce cagagaagge ttgtggecac cectctacag accgegcaga 3960
gacgcttttg aaatttctac tgaagggcat tctggcccta gcaatagggce ccgctggggce 4020
cctegegggg ccecgttetca caaccctegg aacccagegt ccactgcecat gggcagetcee 4080
gtgceccgget actgccagcee catcaccact gtgacggctt ctgectcecegt gactgtegece 4140
gtgcaccege cgectgtcecee tgggectggg cggaaccccee gagggggact ctgeccagge 4200
taccctgaga ctgaccacgg cctgtttgag gacccccacg tgcctttceca cgteccecggtgt 4260
gagaggaggyg attcgaaggt ggaagtcatt gagctgcagg acgtggaatg cgaggagagyg 4320
ccecggggaa gcagctccaa ctga 4344
<210> SEQ ID NO 38

<211> LENGTH: 4740

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

ttceggtttt tctcagggga cgttgaaatt atttttgtaa cgggagtegyg gagaggacgg 60
ggegtgecce gegtgegege gegtegtect ccceggeget cctecacage tegetggete 120
cegecgegga aaggcegtcat gecgeccaaa accccccgaa aaacggcecge caccgecgec 180
getgeegeeg cggaacccee ggcaccegeeg ccgecgecee ctectgagga ggacccagag 240
caggacagcg gcccggagga cctgectete gtcaggettg agtttgaaga aacagaagaa 300

cctgatttta ctgcattatg tcagaaatta aagataccag atcatgtcag agagagagcet 360
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tggttaactt gggagaaagt ttcatctgtg gatggagtat tgggaggtta tattcaaaag 420
aaaaaggaac tgtggggaat ctgtatcttt attgcacgag ttgacctaga tgagatgtcg 480
ttcactttac tgagctacag aaaaacatac gaaatcagtyg tccataaatt ctttaactta 540
ctaaaagaaa ttgataccag taccaaagtt gataatgcta tgtcaagact gttgaagaag 600
tatgatgtat tgtttgcact cttcagcaaa ttggaaagga catgtgaact tatatatttg 660
acacaaccca gcagttcgat atctactgaa ataaattctyg cattggtget aaaagtttcet 720
tggatcacat ttttattagc taaaggggaa gtattacaaa tggaagatga tctggtgatt 780
tcatttcagt taatgctatg tgtccttgac tattttatta aactctcacc tecccatgttg 840
ctcaaagaac catataaaac agctgttata cccattaatg gttcaccteg aacacccagg 900
cgaggtcaga acaggagtgc acggatagca aaacaactag aaaatgatac aagaattatt 960

gaagttctct gtaaagaaca tgaatgtaat atagatgagg tgaaaaatgt ttatttcaaa 1020
aattttatac cttttatgaa ttctcttgga cttgtaacat ctaatggact tccagaggtt 1080
gaaaatcttt ctaaacgata cgaagaaatt tatcttaaaa ataaagatct agatcgaaga 1140
ttatttttgg atcatgataa aactcttcag actgattcta tagacagttt tgaaacacag 1200
agaacaccac gaaaaagtaa ccttgatgaa gaggtgaata taattcctcc acacactcca 1260
gttaggactg ttatgaacac tatccaacaa ttaatgatga ttttaaattc tgcaagtgat 1320
caaccttcag aaaatctgat ttcctatttt aacaactgca cagtgaatcc aaaagaaagt 1380
atactgaaaa gagtgaagga tataggatac atctttaaag agaaatttgc taaagctgtg 1440
ggacagggtt gtgtcgaaat tggatcacag cgatacaaac ttggagttcg cttgtattac 1500
cgagtaatgg aatccatgct taaatcagaa gaagaacgat tatccattca aaattttagc 1560
aaacttctga atgacaacat ttttcatatg tctttattgg cgtgcgctcet tgaggttgta 1620
atggccacat atagcagaag tacatctcag aatcttgatt ctggaacaga tttgtctttce 1680
ccatggattc tgaatgtgct taatttaaaa gcctttgatt tttacaaagt gatcgaaagt 1740
tttatcaaag cagaaggcaa cttgacaaga gaaatgataa aacatttaga acgatgtgaa 1800
catcgaatca tggaatccct tgcatggctce tcagattcac ctttatttga tcecttattaaa 1860
caatcaaagg accgagaagg accaactgat caccttgaat ctgcttgtcce tcecttaatctt 1920
cctctecaga ataatcacac tgcagcagat atgtatcttt ctcecctgtaag atctccaaag 1980
aaaaaaggtt caactacgcg tgtaaattct actgcaaatg cagagacaca agcaacctca 2040
gccttceccaga cccagaagce attgaaatct acctcectcttt cactgtttta taaaaaagtg 2100
tatcggctag cctatcteeg gctaaataca ctttgtgaac gecttectgte tgagcaccca 2160
gaattagaac atatcatctg gacccttttc cagcacaccc tgcagaatga gtatgaactc 2220
atgagagaca ggcatttgga ccaaattatg atgtgttcca tgtatggcat atgcaaagtg 2280
aagaatatag accttaaatt caaaatcatt gtaacagcat acaaggatct tcctcatget 2340
gttcaggaga cattcaaacg tgttttgatc aaagaagagg agtatgattc tattatagta 2400
ttctataact cggtcttcat gcagagactg aaaacaaata ttttgcagta tgcttccacc 2460
aggcccecta cecttgtcace aatacctcac attcecctcgaa gecccttacaa gtttectagt 2520
tcacccttac ggattcctgg agggaacatc tatatttcac cecctgaagag tccatataaa 2580

atttcagaag gtctgccaac accaacaaaa atgactccaa gatcaagaat cttagtatca 2640
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attggtgaat cattcgggac ttctgagaag ttccagaaaa taaatcagat ggtatgtaac 2700
agcgaccgtg tgctcaaaag aagtgctgaa ggaagcaacc ctcectaaacc actgaaaaaa 2760
ctacgctttg atattgaagg atcagatgaa gcagatggaa gtaaacatct cccaggagag 2820
tccaaatttc agcagaaact ggcagaaatg acttctactc gaacacgaat gcaaaagcag 2880
aaaatgaatg atagcatgga tacctcaaac aaggaagaga aatgaggatc tcaggacctt 2940
ggtggacact gtgtacacct ctggattcat tgtctctcac agatgtgact gtataacttt 3000
cccaggttet gtttatggec acatttaata tcttcagetce tttttgtgga tataaaatgt 3060
gcagatgcaa ttgtttgggt gagtcctaag ccacttgaaa tgttagtcat tgttatttat 3120
acaagattga aaatcttgtg taaatcctgc catttaaaaa gttgtagcag attgtttcct 3180
cttccaaagt aaaattgctg tgctttatgg atagtaagaa tggccctaga gtgggagtcce 3240
tgataaccca ggcctgtetg actactttge cttettttgt agcatatagg tgatgtttgce 3300
tcttgttttt attaatttat atgtatattt ttttaattta acatgaacac ccttagaaaa 3360
tgtgtcctat ctatcttecca aatgcaattt gattgactgce ccattcacca aaattatcct 3420
gaactcttct gcaaaaatgg atattattag aaattagaaa aaaattacta attttacaca 3480
ttagatttta ttttactatt ggaatctgat atactgtgtg cttgttttat aaaattttgc 3540
ttttaattaa ataaaagctyg gaagcaaagt ataaccatat gatactatca tactactgaa 3600
acagatttca tacctcagaa tgtaaaagaa cttactgatt attttcttca tccaacttat 3660
gtttttaaat gaggattatt gatagtactc ttggttttta taccattcag atcactgaat 3720
ttataaagta cccatctagt acttgaaaaa gtaaagtgtt ctgccagatc ttaggtatag 3780
aggaccctaa cacagtatat cccaagtgca ctttctaatg tttctgggtce ctgaagaatt 3840
aagatacaaa ttaattttac tccataaaca gactgttaat tataggagcc ttaatttttt 3900
tttcatagag atttgtctaa ttgcatctca aaattattct geccctecctta atttgggaag 3960
gtttgtgttt tctctggaat ggtacatgtc ttccatgtat cttttgaact ggcaattgtce 4020
tatttatctt ttattttttt aagtcagtat ggtctaacac tggcatgttc aaagccacat 4080
tatttctagt ccaaaattac aagtaatcaa gggtcattat gggttaggca ttaatgtttc 4140
tatctgattt tgtgcaaaag cttcaaatta aaacagctgc attagaaaaa gaggcgcttce 4200
tcecectecee tacacctaaa ggtgtattta aactatcttg tgtgattaac ttatttagag 4260
atgctgtaac ttaaaatagg ggatatttaa ggtagcttca gctagectttt aggaaaatca 4320
ctttgtctaa ctcagaatta tttttaaaaa gaaatctggt cttgttagaa aacaaaattt 4380
tattttgtgc tcatttaagt ttcaaactta ctattttgac agttattttg ataacaatga 4440
cactagaaaa cttgactcca tttcatcatt gtttctgcat gaatatcata caaatcagtt 4500
agtttttagg tcaagggctt actatttctg ggtcecttttge tactaagttc acattagaat 4560
tagtgccaga attttaggaa cttcagagat cgtgtattga gatttcttaa ataatgcttce 4620
agatattatt gctttattgce ttttttgtat tggttaaaac tgtacattta aaattgctat 4680

gttactattt tctacaatta atagtttgtc tattttaaaa taaattagtt gttaagagtc 4740

<210> SEQ ID NO 39

<211> LENGTH: 4608

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 39

atggagaata gtcttagatg tgtttgggta cccaagctgg cttttgtact ctteggaget 60
teccttgctca gegcegcatct tcaagtaacc ggttttcaaa ttaaagettt cacagcactg 120
cgcttectet cagaacctte tgatgcegte acaatgeggg gaggaaatgt cctectegac 180
tgctececgegg agtccgaccg aggagttcca gtgatcaagt ggaagaaaga tggcattcat 240
ctggecttgg gaatggatga aaggaagcag caactttcaa atgggtctct gctgatacaa 300
aacatacttc attccagaca ccacaagcca gatgagggac tttaccaatg tgaggcatct 360
ttaggagatt ctggctcaat tattagtcgg acagcaaaag ttgcagtagc aggaccactg 420
aggttccttt cacagacaga atctgtcaca gccttcatgg gagacacagt gctactcaag 480
tgtgaagtca ttggggagcc catgccaaca atccactgge agaagaacca acaagacctg 540
actccaatcc caggtgactc ccgagtggtg gtcttgeccct ctggagcatt gcagatcagce 600
cgactccaac cgggggacat tggaatttac cgatgctcag ctcgaaatcc agccagctca 660
agaacaggaa atgaagcaga agtcagaatt ttatcagatc caggactgca tagacagctg 720
tattttctgc aaagaccatc caatgtagta gccattgaag gaaaagatgc tgtcctggaa 780
tgttgtgttt ctggctatcc tccaccaagt tttacctggt tacgaggcga ggaagtcatc 840
caactcaggt ctaaaaagta ttctttattg ggtggaagca acttgcttat ctccaatgtg 900
acagatgatg acagtggaat gtatacctgt gttgtcacat ataaaaatga gaatattagt 960

gcctetgecag agectcacagt cttggtteccg ccatggtttt taaatcatcc ttceccaacctg 1020
tatgcctatg aaagcatgga tattgagttt gaatgtacag tctctggaaa gcctgtgecce 1080
actgtgaatt ggatgaagaa tggagatgtg gtcattccta gtgattattt tcagatagtg 1140
ggaggaagca acttacggat acttggggtg gtgaagtcag atgaaggctt ttatcaatgt 1200
gtggctgaaa atgaggctgg aaatgcccag accagtgcac agctcattgt ccctaagect 1260
gcaatcccaa gctceccagtgt cctecctteg getceccagag atgtggtcecce tgtettggtt 1320
tccagecgat ttgtccgtet cagcectggcege ccacctgcag aagcgaaagg gaacattcaa 1380
actttcacgg tctttttete cagagaaggt gacaacaggg aacgagcatt gaatacaaca 1440
cagcctgggt cecttcaget cactgtggga aacctgaagce cagaagccat gtacaccttt 1500
cgagttgtgg cttacaatga atggggaccg ggagagagtt ctcaacccat caaggtggcce 1560
acacagcctg agttgcaagt tccagggcca gtagaaaacc tgcaagctgt atctacctca 1620
cctacctcaa ttcttattac ctgggaacce cctgcctatg caaacggtcece agtccaaggt 1680
tacagattgt tctgcactga ggtgtccaca ggaaaagaac agaatataga ggttgatgga 1740
ctatcttata aactggaagg cctgaaaaaa ttcaccgaat atagtcttcg attcttaget 1800
tataatcgect atggtccggg cgtctctact gatgatataa cagtggttac actttctgac 1860
gtgccaagtyg ccccgectca gaacgtetece ctggaagtgg tcaattcaag aagtatcaaa 1920
gttagctgge tgcctecctcee atcaggaaca caaaatggat ttattaccgg ctataaaatt 1980
cgacacagaa agacgacccg caggggtgag atggaaacac tggagccaaa caacctctgg 2040
tacctattca caggactgga gaaaggaagt cagtacagtt tccaggtgtc agccatgaca 2100
gtcaatggta ctggaccacc ttccaactgg tatactgcag agactccaga gaatgatcta 2160

gatgaatctc aagttcctga tcaaccaagce tctcttcatg tgaggcccca gactaactge 2220
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atcatcatga gttggactcc tcccttgaac ccaaacatcg tggtgcgagg ttatattatce 2280
ggttatggcg ttgggagcce ttacgctgag acagtgcgtyg tggacagcaa gcagcgatat 2340
tattccattg agaggttaga gtcaagttcc cattatgtaa tctccctaaa agcttttaac 2400
aatgccggag aaggagttcecc tcectttatgaa agtgccacca ccaggtctat aaccgatccce 2460
actgacccag ttgattatta tcecctttgctt gatgatttcecce ccacctcecggt cccagatcte 2520
tccaccecca tgcteccace agtaggtgta caggctgtgg ctcttaccca tgatgcetgtg 2580
agggtcagct gggcagacaa ctctgtccct aagaaccaaa agacgtctga ggtgcgactt 2640
tacaccgtce ggtggagaac cagcttttct gcaagtgcaa aatacaagtc agaagacaca 2700
acatctctaa gttacacagc aacaggcctc aaaccaaaca caatgtatga attctcggtce 2760
atggtaacaa aaaacagaag dgtccagtact tggagcatga ctgcacatgc caccacgtat 2820
gaagcagccec ccacctcectge tcccaaggac tttacagtca ttactaggga agggaagcect 2880
cgtgcegtca ttgtgagttyg gcagectcce ttggaagceca atgggaaaat tactgcttac 2940
atcttatttt ataccttgga caagaacatc ccaattgatg actggattat ggaaacaatc 3000
agtggtgata ggcttactca tcaaatcatg gatctcaacc ttgatactat gtattacttt 3060
cgaattcaag cacgaaattc aaaaggagtg gggccactct ctgatcccat cctcttcagg 3120
actctgaaag tggaacaccc tgacaaaatg gctaatgacc aaggtcgtca tggagatgga 3180
ggttattggc cagttgatac taatttgatt gatagaagca ccctaaatga gccgccaatt 3240
ggacaaatgc accccccgca tggcagtgtce actcctcaga agaacagcaa cctgcttgtg 3300
atcattgtgg tcaccgttgg tgtcatcaca gtgctggtag tggtcatcgt ggctgtgatt 3360
tgcacccgac gctcttcage ccagcagaga aagaaacggg ccacccacag tgctggcaaa 3420
aggaagggca gccagaagga cctccgacce cctgatcettt ggatccatca tgaagaaatg 3480
gagatgaaaa atattgaaaa gccatctggce actgaccctg caggaaggga ctctcccatce 3540
caaagttgce aagacctcac accagtcage cacagccagt cagaaaccca actgggaagce 3600
aaaagcacct ctcattcagg tcaagacact gaggaagcag ggagctctat gtccactctg 3660
gagaggtcge tggcetgcacg ccgagecccee cgggccaage tcatgattece catggatgece 3720
cagtccaaca atcctgctgt cgtgagcgcce atcccggtge caacgctaga aagtgcccag 3780
tacccaggaa tcctecccecgte teccacctgt ggatatccce acccegcagtt cactctecegg 3840
cctgtgecat tcccaacact ctcagtggac cgaggtttcg gagcaggaag aagtcagtca 3900
gtgagtgaag gaccaactac ccaacaacca cctatgctge ccccatctca gcctgagcat 3960
tctagcageg aggaggcacce aagcagaacce atccccacag cttgtgtteg accaactcac 4020
ccactcecgca getttgctaa tectttgcta ccteccaccaa tgagtgcaat agaaccgaaa 4080
gtcececttaca caccactttt gtctcagecca gggcccacte ttecctaagac ccatgtgaaa 4140
acagcctecece ttgggttgge tggaaaagca agatccectt tgcttectgt gtectgtgeca 4200
acagccectg aagtgtctga ggagagccac aaaccaacag aggattcagce caatgtgtat 4260
gaacaggatg atctgagtga acaaatggca agtttggaag gactcatgaa gcagcttaat 4320
gccatcacag gctcagectt ttaacatgta tttctgaatg gatgaggtga attttcceggg 4380
aactttgcag cataccaatt acccataaac agcacacctg tgtccaagaa ctctaaccag 4440

tgtacaggtc acccatcagg accactcagt taaggaagat cctgaagcag ttcagaagga 4500
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ataagcattc cttctttcac aggcatcagg aattgtcaaa tgatgattat gagttcccta 4560
aacaaaagca aagatgcatt ttcactgcaa tgtcaaagtt tagctgct 4608
<210> SEQ ID NO 40

<211> LENGTH: 8959

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40

cceccagecte cttgecaacg ccccctttee cteteccect ceegetegge getgacccce 60
catcecccace cccegtgggaa cactgggage ctgcactcca cagaccctet ccttgectet 120
tcectecacct cagecteege tccccgeccet ctteceggece cagggcegecyg gceccaccectt 180
cectecgeeg ccccccggee geggggagga catggecgeyg cacaggcecgyg tggaatgggt 240
ccaggecegtyg gtcagecget tcgacgagca gettccaata aaaacaggac agcagaacac 300
acataccaaa gtcagtactg agcacaacaa ggaatgtcta atcaatattt ccaaatacaa 360
gttttctttg gttataagcg gcctcactac tattttaaag aatgttaaca atatgagaat 420
atttggagaa gctgctgaaa aaaatttata tctctctcag ttgattatat tggatacact 480
ggaaaaatgt cttgctggge aaccaaagga cacaatgaga ttagatgaaa cgatgctggt 540
caaacagttg ctgccagaaa tctgccattt tcttcacacce tgtegtgaag gaaaccagca 600
tgcagctgaa ctteggaatt ctgcctetgg ggttttattt tetcectcaget gcaacaactt 660
caatgcagtce tttagtcgca tttctaccag gttacaggaa ttaactgttt gttcagaaga 720
caatgttgat gttcatgata tagaattgtt acagtatatc aatgtggatt gtgcaaaatt 780
aaaacgactc ctgaaggaaa cagcatttaa atttaaagec ctaaagaagyg ttgcgcagtt 840
agcagttata aatagcctgg aaaaggcatt ttggaactgg gtagaaaatt atccagatga 900
atttacaaaa ctgtaccaga tcccacagac tgatatgget gaatgtgcag aaaagctatt 960

tgacttggtg gatggttttyg ctgaaagcac caaacgtaaa gcagcagttt ggccactaca 1020
aatcattctc cttatcttgt gtccagaaat aatccaggat atatccaaag acgtggttga 1080
tgaaaacaac atgaataaga agttatttct ggacagtcta cgaaaagctc ttgctggcca 1140
tggaggaagt aggcagctga cagaaagtgc tgcaattgcc tgtgtcaaac tgtgtaaagc 1200
aagtacttac atcaattggg aagataactc tgtcattttc ctacttgttc agtccatggt 1260
ggttgatctt aagaacctgce tttttaatcc aagtaagcca ttctcaagag gcagtcagcec 1320
tgcagatgtg gatctaatga ttgactgcct tgtttcttge tttcecgtataa gecctcacaa 1380
caaccaacac tttaagatct gcctggctca gaattcacct tctacattte actatgtget 1440
ggtaaattca ctccatcgaa tcatcaccaa ttccgcattg gattggtggce ctaagattga 1500
tgctgtgtat tgtcactcgg ttgaacttcg aaatatgttt ggtgaaacac ttcataaagc 1560
agtgcaaggt tgtggagcac acccagcaat acgaatggca ccgagtctta catttaaaga 1620
aaaagtaaca agccttaaat ttaaagaaaa acctacagac ctggagacaa gaagctataa 1680
gtatcttcte ttgtccatgg tgaaactaat tcatgcagat ccaaagctct tgctttgtaa 1740
tccaagaaaa caggggcccg aaacccaagg cagtacagca gaattaatta cagggcetcegt 1800
ccaactggtc cctcagtcac acatgccaga gattgctcag gaagcaatgg aggctctget 1860

ggttcttcat cagttagata gcattgattt gtggaatcct gatgctcecctg tagaaacatt 1920
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ttgggagatt agctcacaaa tgctttttta catctgcaag aaattaacta gtcatcaaat 1980
gcttagtage acagaaattc tcaagtggtt gcgggaaata ttgatctgca ggaataaatt 2040
tcttcttaaa aataagcagg cagatagaag ttecctgtcac tttctecttt tttacggggt 2100
aggatgtgat attccttcta gtggaaatac cagtcaaatg tccatggatc atgaagaatt 2160
actacgtact cctggagecct ctectceccggaa gggaaaaggg aactcctcta tggatagtgce 2220
agcaggatgce agcggaaccce ccccaatttg cecgacaagec cagaccaaac tagaagtgge 2280
cctgtacatg tttctgtgga accctgacac tgaagctgtt ctggttgcca tgtcctgttt 2340
ccgccaccte tgtgaggaag cagatatccg gtgtggggtg gatgaagtgt cagtgcataa 2400
cctecttgece aactataaca cattcatgga gtttgcctet gtcagcaata tgatgtcaac 2460
aggaagagca gcacttcaga aaagagtgat ggcactgctyg aggcgcattyg agcatcccac 2520
tgcaggaaac actgaggctt gggaagatac acatgcaaaa tgggaacaag caacaaagct 2580
aatccttaac tatccaaaag ccaaaatgga agatggccag gctgctgaaa gecttcacaa 2640
gaccattgtt aagaggcgaa tgtcccatgt gagtggagga ggatccatag atttgtctga 2700
cacagactcc ctacaggaat ggatcaacat gactggcttc ctttgtgcce ttggaggagt 2760
gtgcctceccag cagagaagca attctggect ggcaacctat agcccaccca tgggtccagt 2820
cagtgaacgt aagggttcta tgatttcagt gatgtcttca gagggaaacg cagatacacc 2880
tgtcagcaaa tttatggatc ggctgttgtce cttaatggtg tgtaaccatg agaaagtggg 2940
acttcaaata cggaccaatg ttaaggatct ggtgggtcta gaattgagtc ctgctcectgta 3000
tccaatgcta tttaacaaat tgaagaatac catcagcaag ttttttgact cccaaggaca 3060
ggttttattg actgatacca atactcaatt tgtagaacaa accatagcta taatgaagaa 3120
cttgctagat aatcatactg aaggcagctc tgaacatcta gggcaagcta gcattgaaac 3180
aatgatgtta aatctggtca ggtatgttcg tgtgcttggg aatatggtcc atgcaattca 3240
aataaaaacg aaactgtgtc aattagttga agtaatgatg gcaaggagag atgacctctc 3300
attttgccaa gagatgaaat ttaggaataa gatggtagaa tacctgacag actgggttat 3360
gggaacatca aaccaagcag cagatgatga tgtaaaatgt cttacaagag atttggacca 3420
ggcaagcatg gaagcagtag tttcacttct agctggtctce cctcectgcage ctgaagaagg 3480
agatggtgtg gaattgatgg aagccaaatc acagttattt cttaaatact tcacattatt 3540
tatgaacctt ttgaatgact gcagtgaagt tgaagatgaa agtgcgcaaa caggtggcag 3600
gaaacgtggc atgtctcgga ggctggcatc actgaggcac tgtacggtcc ttgcaatgtce 3660
aaacttactc aatgccaacg tagacagtgg tctcatgcac tccataggct taggttacca 3720
caaggatctc cagacaagag ctacatttat ggaagttctg acaaaaatcc ttcaacaagg 3780
cacagaattt gacacacttg cagaaacagt attggctgat cggtttgaga gattggtgga 3840
actggtcaca atgatgggtg atcaaggaga actccctata gcgatggctce tggccaatgt 3900
ggtteccttgt tcectcagtggg atgaactagce tcgagttctg gttactcectgt ttgattcecteg 3960
gcatttactc taccaactgc tctggaacat gttttctaaa gaagtagaat tggcagactce 4020
catgcagact ctcttccgag gcaacagctt ggccagtaaa ataatgacat tectgtttcaa 4080
ggtatatggt gctacctatc tacaaaaact cctggatcct ttattacgaa ttgtgatcac 4140

atcctetgat tggcaacatg ttagctttga agtggatcct accaggttag aaccatcaga 4200
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gagccttgag gaaaaccagc ggaacctcecct tcagatgact gaaaagttct tccatgecat 4260
catcagttcce tcctcagaat tcecccccectca acttcgaagt gtgtgccact gtttatacca 4320
ggtggttagc cagcgtttce ctcagaacag catcggtgca gtaggaagtg ccatgttect 4380
cagatttatc aatcctgcca ttgtctcacce gtatgaagca gggattttag ataaaaagcc 4440
accacctaga atcgaaaggg gcttgaagtt aatgtcaaag atacttcaga gtattgccaa 4500
tcatgttcte ttcacaaaag aagaacatat gcggcctttc aatgattttg tgaaaagcaa 4560
ctttgatgca gcacgcaggt ttttccttga tatagcatct gattgtccta caagtgatgce 4620
agtaaatcat agtctttcct tcataagtga cggcaatgtg cttgctttac atcgtctact 4680
ctggaacaat caggagaaaa ttgggcagta tctttccagc aacagggatc ataaagctgt 4740
tggaagacga ccttttgata agatggcaac acttcttgca tacctgggtce ctccagagca 4800
caaacctgtg gcagatacac actggtccag ccttaacctt accagttcaa agtttgagga 4860
atttatgact aggcatcagg tacatgaaaa agaagaattc aaggctttga aaacgttaag 4920
tattttctac caagctggga cttccaaagc tgggaatcct attttttatt atgttgcacg 4980
gaggttcaaa actggtcaaa tcaatggtga tttgctgata taccatgtct tactgacttt 5040
aaagccatat tatgcaaagc catatgaaat tgtagtggac cttacccata ccgggcctag 5100
caatcgcttt aaaacagact ttctctctaa gtggtttgtt gtttttcctg getttgetta 5160
cgacaacgtc tccgcagtcect atatctataa ctgtaactcc tgggtcaggg agtacaccaa 5220
gtatcatgag cggctgctga ctggcctcaa aggtagcaaa aggcttgttt tcatagactg 5280
tcetgggaaa ctggctgage acatagagca tgaacaacag aaactacctg ctgccacctt 5340
ggctttagaa gaggacctga aggtattcca caatgctctc aagctagcectc acaaagacac 5400
caaagtttct attaaagttg gttctactgce tgtccaagta acttcagcag agcgaacaaa 5460
agtcctaggg caatcagtcet ttctaaatga catttattat gecttcggaaa ttgaagaaat 5520
ctgcctagta gatgagaacc agttcacctt aaccattgca aaccagggca cgccgctcac 5580
cttcatgcac caggagtgtg aagccattgt ccagtctatc attcatatcc ggacccgetg 5640
ggaactgtca cagcccgact ctatccccca acacaccaag attcggccaa aagatgtcecce 5700
tgggacactg ctcaatatcg cattacttaa tttaggcagt tctgacccga gtttacggtce 5760
agctgectat aatcttctgt gtgccttaac ttgtaccttt aatttaaaaa tcgagggcca 5820
gttactagag acatcaggtt tatgtatccc tgccaacaac accctcttta ttgtctctat 5880
tagtaagaca ctggcagcca atgagccaca cctcacgtta gaatttttgg aagagtgtat 5940
ttctggattt agcaaatcta gtattgaatt gaaacacctt tgtttggaat acatgactcc 6000
atggctgtca aatctagttc gtttttgcaa gcataatgat gatgccaaac gacaaagagt 6060
tactgctatt cttgacaagc tgataacaat gaccatcaat gaaaaacaga tgtacccatc 6120
tattcaagca aaaatatggg gaagccttgg gcagattaca gatctgcttg atgttgtact 6180
agacagtttc atcaaaacca gtgcaacagg tggcttggga tcaataaaag ctgaggtgat 6240
ggcagatact gctgtagctt tggcecttcectgg aaatgtgaaa ttggtttcaa gcaaggttat 6300
tggaaggatg tgcaaaataa ttgacaagac atgcttatct ccaactccta ctttagaaca 6360
acatcttatg tgggatgata ttgctatttt agcacgctac atgctgatgc tgtccttcaa 6420

caattcecctt gatgtggcag ctcatcttce ctacctcette cacgttgtta ctttettagt 6480
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agccacaggt ccgctctecece ttagagettce cacacatgga ctggtcatta atatcattca 6540
ctctetgtgt acttgttcac agecttcattt tagtgaagag accaagcaag ttttgagact 6600
cagtctgaca gagttctcat tacccaaatt ttacttgctg tttggcatta gcaaagtcaa 6660
gtcagctgcet gtcattgect tcegttecag ttaccgggac aggtcattct ctectggetce 6720
ctatgagaga gagacttttg ctttgacatc cttggaaaca gtcacagaag ctttgttgga 6780
gatcatggag gcatgcatga gagatattcc aacgtgcaag tggctggacc agtggacaga 6840
actagctcaa agatttgcat tccaatataa tccatccctg caaccaagag ctecttgttgt 6900
ctttgggtgt attagcaaac gagtgtctca tgggcagata aagcagataa tccgtattct 6960
tagcaaggca cttgagagtt gcttaaaagg acctgacact tacaacagtc aagttctgat 7020
agaagctaca gtaatagcac taaccaaatt acagccactt cttaataagg actcgcctct 7080
gcacaaagcc ctettttggg tagetgtgge tgtgctgcag cttgatgagg tcaacttgta 7140
ttcagcaggt accgcacttc ttgaacaaaa cctgcatact ttagatagtc tccgtatatt 7200
caatgacaag agtccagagg aagtatttat ggcaatccgg aatcctctgg agtggcactg 7260
caagcaaatg gatcattttg ttggactcaa tttcaactct aactttaact ttgcattggt 7320
tggacacctt ttaaaagggt acaggcatcc ttcacctgect attgttgcaa gaacagtcag 7380
aattttacat acactactaa ctctggttaa caaacacaga aattgtgaca aatttgaagt 7440
gaatacacag agcgtggcct acttagcagce tttacttaca gtgtctgaag aagttcgaag 7500
tcgctgcage ctaaaacata gaaagtcact tcttcttact gatatttcaa tggaaaatgt 7560
tcectatggat acatatccca ttcatcatgg tgacccttece tataggacac taaaggagac 7620
tcagccatgg tcctcectcececa aaggttcectga aggatacctt gcagccacct atccaactgt 7680
cggccagace agtccccgag ccaggaaatce catgagectyg gacatgggge aaccttctca 7740
ggccaacact aagaagttgc ttggaacaag gaaaagtttt gatcacttga tatcagacac 7800
aaaggctcct aaaaggcaag aaatggaatc agggatcaca acacccccca aaatgaggag 7860
agtagcagaa actgattatg aaatggaaac tcagaggatt tcctcatcac aacagcaccc 7920
acatttacgt aaagtttcag tgtctgaatc aaatgttctc ttggatgaag aagtacttac 7980
tgatccgaag atccaggcgce tgcttcecttac tgttctaget acactggtaa aatataccac 8040
agatgagttt gatcaacgaa ttctttatga atacttagca gaggccagtg ttgtgtttcce 8100
caaagtcttt cctgttgtge ataatttgtt ggactctaag atcaacaccc tgttatcatt 8160
gtgccaagat ccaaatttgt taaatccaat ccatggaatt gtgcagagtg tggtgtacca 8220
tgaagaatcc ccaccacaat accaaacatc ttacctgcaa agttttggtt ttaatggcett 8280
gtggcggttt gcaggaccgt tttcaaagca aacacaaatt ccagactatg ctgagcttat 8340
tgttaagttt cttgatgcct tgattgacac gtacctgcect ggaattgatg aagaaaccag 8400
tgaagaatcc ctcctgacte ccacatctce ttaccctect gecactgcaga gecagcttag 8460
tatcactgcce aaccttaacc tttctaattc catgacctca cttgcaactt cccagcattce 8520
cccaggaatc gacaaggaga acgttgaact ctcccctacce actggccact gtaacagtgg 8580
acgaactcge cacggatccg caagccaagt gcagaagcaa agaagcgctyg gcagtttcaa 8640
acgtaatagc attaagaaga tcgtgtgaag cttgcttget ttctttttta aaatcaactt 8700

aacatgggct cttcactagt gaccccttce ctgtecttge cecttteccee catgttgtaa 8760
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tgctgcactt cctgttttat aatgaaccca tcecggtttge catgttgcca gatgatcaac 8820
tcttcgaage cttgcctaaa tttaatgctg ccttttettt aacttttttt cttctacttt 8880
tggcgtgtat ctggtatatg taagtgttca gaacaactgc aaagaaagtg ggaggtcagg 8940
aaacttttaa ctgagaaat 8959
<210> SEQ ID NO 41

<211> LENGTH: 2257

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 41

acggcageceg tcagggaccg tcccccaact ccecttteeg ctcaggcagg gtectegegg 60
cccatgetgyg cegetgggga cecgegeage ccagacegtt cecgggeegg ccagecggcea 120
ccatggtgge cctgaggect gtgcagcaac tccagggggg ctaaaggget cagagtgcag 180

geegtgggge gegagggtee cgggectgag ccccgegeca tggecgggge catcegettec 240

cgcatgaget tcagcetctcet caagaggaag caacccaaga cgttcaccegt gaggatcgte 300
accatggacg ccgagatgga gttcaattgce gagatgaagt ggaaagggaa ggacctcettt 360
gatttggtgt gcecggactcet ggggcetccga gaaacctggt tetttggact gecagtacaca 420
atcaaggaca cagtggcctg gctcaaaatg gacaagaagg tactggatca tgatgtttca 480
aaggaagaac cagtcacctt tcacttcttg gecaaatttt atcctgagaa tgctgaagag 540
gagctggtte aggagatcac acaacattta ttcttcecttac aggtaaagaa gcagatttta 600
gatgaaaaga tctactgcce tcctgagget tetgtgetce tggettetta cgecgtcecag 660
gccaagtatyg gtgactacga ccccagtgtt cacaageggg gatttttgge ccaagaggaa 720
ttgcttccaa aaagggtaat aaatctgtat cagatgactce cggaaatgtyg ggaggagaga 780
attactgctt ggtacgcaga gcaccgaggce cgagccaggyg atgaagctga aatggaatat 840
ctgaagatag ctcaggacct ggagatgtac ggtgtgaact actttgcaat ccggaataaa 900
aagggcacag agctgctgcet tggagtggat gecctgggge ttcacattta tgaccctgag 960
aacagactga cccccaagat ctectteccg tggaatgaaa tccgaaacat ctcecgtacagt 1020

gacaaggagt ttactattaa accactggat aagaaaattg atgtcttcaa gtttaactcc 1080
tcaaagcttc gtgttaataa gctgattcte cagctatgta tcgggaacca tgatctattt 1140
atgaggagaa ggaaagccga ttcectttggaa gttcagcaga tgaaagccca ggccagggag 1200
gagaaggcta gaaagcagat ggagcggcag cgectegete gagagaagca gatgagggag 1260
gaggctgaac gcacgaggga tgagttggag aggaggctgce tgcagatgaa agaagaagca 1320
acaatggcca acgaagcact gatgcggtct gaggagacag ctgacctgtt ggctgaaaag 1380
geecagatca ccgaggagga ggcaaaactt ctggcccaga aggccgcaga ggctgagcag 1440
gaaatgcage gcatcaaggce cacagcgatt cgcacggagg aggagaagceg cctgatggag 1500
cagaaggtgce tggaagccga ggtgctggca ctgaagatgg ctgaggagtce agagaggagg 1560
gccaaagagyg cagatcagct gaagcaggac ctgcaggaag cacgcgaggce ggagcgaaga 1620
gccaagcaga agctcectgga gattgccace aagcccacgt acccgceccat gaacccaatt 1680
ccagcaccgt tgcctcecctga cataccaagce ttcaacctca ttggtgacag cctgtcettte 1740

gacttcaaag atactgacat gaagcggctt tccatggaga tagagaaaga aaaagtggaa 1800
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tacatggaaa agagcaagca tctgcaggag cagctcaatyg aactcaagac agaaatcgag 1860
gccttgaaac tgaaagagag ggagacagct ctggatattc tgcacaatga gaactccgac 1920
aggggtggca gcagcaagca caataccatt aaaaagctca ccttgcagag cgccaagtce 1980
cgagtggect tetttgaaga gcectctagcag gtgacccage caccccagga cctgccactt 2040
ctectgetac cgggaccgceg ggatggacca gatatcaaga gagccatcca tagggagcetg 2100
gctgggggtt teecgtgggag ctecagaact ttcecccaget gagtgaagag cccagceccect 2160
cttatgtgca attgccttga actacgaccce tgtagagatt tctctcatgg cgttctagtt 2220
ctctgacctg agtctttgtt ttaagaagta tttgtct 2257
<210> SEQ ID NO 42

<211> LENGTH: 2969

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 42

ccaggcaget ggggtaagga gttcaaggca gegeccacac cegggggete tcegcaaccce 60
gaccgectgt cegetceccee acttcecegee ctecctecca cctactcatt cacccaccca 120
cccacccaga gecogggacgg cageccagge geecgggece cgeegtcetee tegecgegat 180
cctggactte ctettgetge aggaccegge ttecacgtgt gtcecggage cggegtcetca 240
gcacacgcete cgeteceggge ctgggtgect acagcagcca gagcagcagyg gagtecggga 300
ccegggegge atctgggeca agttaggege cgecgaggece agegcetgaac gtcetcecaggg 360

ceggaggage cgceggggegt cegggtetga gecgeagcaa atgggetecg acgtgeggga 420

cctgaacgeg ctgctgeceg cegtecccte cctgggtgge ggeggegget gtgecctgece 480

tgtgagcgge geggegeagt gggegecggt getggacttt gegececegg gegettegge 540

ttacgggtcg ttgggeggee cegegecgee accggcteeg cegecacece cgecgecgece 600
gectcactee ttcatcaaac aggagcecgag ctggggcegge goeggagecge acgaggagea 660
gtgcctgage gecttcactg tcecactttte cggecagtte actggcacag ccggagectyg 720
tcgetacggyg ccctteggte ctecteegee cagecaggeg tcatceggece aggccaggat 780
gtttcctaac gegeectacce tgcccagetyg cctegagage cageccgcta ttegeaatca 840
gggttacage acggtcacct tcgacgggac gcccagctac ggtcacacge cctegeacca 900
tgcggegecag ttecccaacce actcattcaa gecatgaggat ceccatgggece agcagggete 960

gectgggtgag cagcagtact cggtgecgece cccggtetat ggetgecaca ccecccaccga 1020
cagctgcacce ggcagccagg ctttgctgct gaggacgccce tacagcagtg acaatttata 1080
ccaaatgaca tcccagcttg aatgcatgac ctggaatcag atgaacttag gagccacctt 1140
aaagggccac agcacagggt acgagagcga taaccacaca acgcccatce tctgeggage 1200
ccaatacaga atacacacgc acggtgtctt cagaggcatt caggatgtgc gacgtgtgcece 1260
tggagtagcce ccgactcttg tacggtcgge atctgagacce agtgagaaac gccccttcat 1320
gtgtgcttac ccaggctgca ataagagata ttttaagctg tcecccacttac agatgcacag 1380
caggaagcac actggtgaga aaccatacca gtgtgacttc aaggactgtg aacgaaggtt 1440
ttctegttca gaccagctca aaagacacca aaggagacat acaggtgtga aaccattcca 1500

gtgtaaaact tgtcagcgaa agttctccecg gtccgaccac ctgaagaccc acaccaggac 1560
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tcatacaggt gaaaagccct

gtcagatgaa ttagtccgee

ggegetttga ggggtctece

ctgctttcaa gtctgactet

ttcatccaac ttccaagaca

gagttggtct ctgcecctgee

aatgtctggt tagttaaaag

ccatagctga tcatgteccee

gatggaatta ttgtaccatt

gtctgctaat gtaaacttty

tcagagagca aggcatcggg

taacctggaa agcaggatgt

agctgaagaa aaaatcagaa

cattcagtta attcaatgtg

gatttttttg tgtatgtttt

tacataccte cttgcacaaa

gtataaaaac catgctggta

aaatagggga tggtccagga

ttgggtctac aagtatatgt

aaagatggtc gtgtgtgtgt

ttttaaggga gggaatttat

gataatgatt tgctctttga

gggtgttgat cttacaagat

tttgctctca attaaagtct

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 43
LENGTH: 69
TYPE: DNA

tcagctgteg

atcacaacat

tcggggaccg

ccactcectcec

agataccggt

tacttttagt

cccattgeca

ctgaccctte

ttctatcatg

tcatggttte

ggtgaatctt

agttctgeca

ctaaccagta

aacactggca

tgactctttt

tggaggggaa

tatggcttca

tctecactga

gaaaaaaatg

gtgtgtgtgt

tatttaccgt

caactaaaat

attgatgata

attcaaaag

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION:

SEQUENCE: 43

gtggccaagt
gcatcagaga
ttcagtgtece
tcactaaaaa
gettetggaa
tgactcacag
tttggtgtgg
ccttettttet
gaatatttat
catttactaa
gtctaacatt
ggcaactttt
cctetgtata
cactgetett
gagtggtaat
ttcattttca
agttgtaaaa
taagactgtt
agacttactg
gtgtgtgtgt
tgcttgaaat
taggactgta

acacttaaaa

synthetic DNA

tgtcagaaaa agtttgcccg
aacatgacca aactccaget
caggcagcac agtgtgtgaa
ggaaacttca gttgatctte
actaccaggt gtgcctggaa
gecctggaga agcagctaac
attttctact gtaagaagag
ttatgctegt tttegetggy
aggccaggge atgtgtatgt
cagcaacagc aagaaataaa
cccgaggtca gecaggetge
aaagctcatyg catttcaage
gaaatctaaa agaattttac
aagaaactat gaagatctga
catatgtgtc tttatagatg
tcactgggag tgtccttagt
atgaaagtga ctttaaaaga
tttaagtaac ttaaggacct
ggtgaggaaa tccattgttt
gtgttgtgtt gtgttttgtt
tactgtgtaa atatatgtct
taagtactag atgcatcact

ttgtaacctyg catttttcac

ggcctecata aagtaggaaa cactacacag ctccataaag taggaaacac tacattaatt

aagcggtac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 44
LENGTH: 61
TYPE: DNA

ORGANISM: Artificial

FEATURE:

OTHER INFORMATION:

SEQUENCE: 44

synthetic DNA

cgcttaatta atgtagtgtt tectacttta tggagetgtg tagtgtttcee tactttatgg

a

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

2969

60

69

60

61
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<210> SEQ ID NO 45

<211> LENGTH: 54

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 45

tccataaagt aggaaacact acaggactcce ataaagtagg aaacactaca gtac

<210> SEQ ID NO 46

<211> LENGTH: 52

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 46

tgtagtgttt cctactttat ggagtcctgt agtgtttect actttatgga at

<210> SEQ ID NO 47

<211> LENGTH: 573

<212> TYPE: DNA

<213> ORGANISM: Adenovirus

<400> SEQUENCE: 47

ttatggactyg gaataaaccce tccacctaac tgtcaaattg
gatggcaaac ttactttagt attagtaaaa aacggagggc
ctagttggtyg tatcagacac tgtgaaccaa atgttcacac
ttaagattat attttgactc ttectggaaat ctattaactg
ccacttaaaa ataaatctte tacagegacc agtgaaactg
atgccaagta ctacagctta tcccttcaac accactacta
catggaatat gttactacat gactagttat gatagaagtc
ataatgctaa acagecegtat gatttettee aatgttgect
aatctaaatg caagtgaatc tccagaaagce aacatagcta
ttettttett acattacaga agacgacaac taa

<210> SEQ ID NO 48

<211> LENGTH: 270

<212> TYPE: DNA

<213> ORGANISM: Adenovirus

<400> SEQUENCE: 48

ggagttcetta ctecttaagtyg tttaacccca ctaacaacca
aaagtgggag ggggacttac agtggatgac actgatggta
gctacagecac ccattactaa aaataatcac tctgtagaac

gaaactcaaa acaataaact atgtgccaaa ttgggaaatg

gacatttgta taaaggatag tattaacacc

<210> SEQ ID NO 49

<211> LENGTH: 843

<212> TYPE: DNA

<213> ORGANISM: Adenovirus

tggaaaacac
ttgttaatgg
aaaagacagc
atgaatcaga
tagccagcag
gggatagtga
tatttccctt
atgccataca

cgctgaccac

caggcggatce

ccttacaaga

tatccattgyg

ggttaaaatt

taatacaaat

ctacgtgtet

aaacatccaa

cttaaaaatt

caaagcecttt

aaactacatt

gaacatttct

atttgaatgg

atcccecettt

tctacagceta

aaacatacgt

aaatggatta

taacaacggt

54

52

60

120

180

240

300

360

420

480

540

573

60

120

180

240

270
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<400> SEQUENCE: 49
ggagttctta ctcttaagtg tttaacccca ctaacaacca caggcggatc tctacagcta 60
aaagtgggag ggggacttac agtggatgac actgatggta ccttacaaga aaacatacgt 120
gctacagcac ccattactaa aaataatcac tctgtagaac tatccattgg aaatggatta 180
gaaactcaaa acaataaact atgtgccaaa ttgggaaatg ggttaaaatt taacaacggt 240
gacatttgta taaaggatag tattaacacc ttatggactg gaataaaccc tccacctaac 300
tgtcaaattg tggaaaacac taatacaaat gatggcaaac ttactttagt attagtaaaa 360
aacggagggc ttgttaatgg ctacgtgtct ctagttggtg tatcagacac tgtgaaccaa 420
atgttcacac aaaagacagc aaacatccaa ttaagattat attttgactc ttctggaaat 480
ctattaactg atgaatcaga cttaaaaatt ccacttaaaa ataaatcttc tacagcgacc 540
agtgaaactg tagccagcag caaagccttt atgccaagta ctacagctta tcccttcaac 600
accactacta gggatagtga aaactacatt catggaatat gttactacat gactagttat 660
gatagaagtc tatttccctt gaacatttct ataatgctaa acagccgtat gatttcttec 720
aatgttgcct atgccataca atttgaatgg aatctaaatg caagtgaatc tccagaaagc 780
aacatagcta cgctgaccac atcccccttt ttettttett acattacaga agacgacaac 840
taa 843
<210> SEQ ID NO 50
<211> LENGTH: 975
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: synthetic DNA
<400> SEQUENCE: 50
atgaagcgceg caagaccgtc tgaagatacc ttcaaccceg tgtatccata tgacacggaa 60
accggtectce caactgtgcce ttttcttact cctccoctttg tatcccccaa tgggtttcaa 120
gagagtccce ctggagttct tactcttaag tgtttaaccce cactaacaac cacaggcgga 180
tctctacage taaaagtggg agggggactt acagtggatg acactgatgg taccttacaa 240
gaaaacatac gtgctacagc acccattact aaaaataatc actctgtaga actatccatt 300
ggaaatggat tagaaactca aaacaataaa ctatgtgcca aattgggaaa tgggttaaaa 360
tttaacaacg gtgacatttg tataaaggat agtattaaca ccttatggac tggaataaac 420
cctccaccta actgtcaaat tgtggaaaac actaatacaa atgatggcaa acttacttta 480
gtattagtaa aaaacggagg gcttgttaat ggctacgtgt ctctagttgg tgtatcagac 540
actgtgaacc aaatgttcac acaaaagaca gcaaacatcc aattaagatt atattttgac 600
tcttetggaa atctattaac tgatgaatca gacttaaaaa ttccacttaa aaataaatct 660
tctacagcga ccagtgaaac tgtagccagc agcaaagcect ttatgccaag tactacagcet 720
tatceccttca acaccactac tagggatagt gaaaactaca ttcatggaat atgttactac 780
atgactagtt atgatagaag tctatttccc ttgaacattt ctataatgct aaacagccgt 840
atgatttctt ccaatgttgc ctatgccata caatttgaat ggaatctaaa tgcaagtgaa 900
tctccagaaa gcaacatage tacgctgacc acatccccect ttttetttte ttacattaca 960

gaagacgaca actaa 975
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<210> SEQ ID NO 51

<211> LENGTH: 35324

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 51

tatattattg atgatgcctt attttggatt gaagccaata tgataatgag ggggtggagt
ttgtgacgtg gcgceggggeg tgggaacggg gegggtgacg tagtagtgtg geggaagtgt
gatgttgcaa gtgtggcgga acacatgtaa gcgacggatg tggcaaaagt gacgtttttg
gtgtgegeeyg gtgtacacag gaagtgacaa ttttegegeg gttttaggeg gatgttgtag
taaatttggg cgtaaccgag taagatttgg ccattttege gggaaaactyg aataagagga
agtgaaatct gaataatttt gtgttactca tagcgcgtaa tctctageat cgtaactata
acggtcctaa ggtagcgaaa gcetcagatct ccegatccece tatggtgcac tctcagtaca
atctgetetyg atgeccgeata gttaagecag tatctgetece ctgettgtgt gttggaggte
getgagtagt gcgcgagcaa aatttaagcet acaacaagge aaggcttgac cgacaattet
agcctegacyg cgttggeccee teectegggt taccecacag cctaggecga ttegacctet
ctecegetggyg geoctegetyg gegteoctge accctgggag cgegagegge gegegggegg
ggaagcgegg cccagaccee cgggtecegee cggagcaget gegetgtegyg ggecaggecg
ggctcccagt ggattcgegg gcacagacge ccaggaccge getcecccacy tggeggaggg
actggggacce cgggcacceg tectgecect tcacctteca getecgecte ctecgegegg
acccegecce gtecegaccee cteeegggte ceeggeccag cececteegg geccteccag
ccectecect tecttteecge ggeccegece tetectegeg gegegagttt caggcagege
tgcgtectge tgcgcacgtg ggaagecctyg gecceggeca cececgegat agatctcegag
aattcacgcg aattcggett acaccgggac tgaaaatgag acatattatce tgccacggag
gtgttattac cgaagaaatg gccgccagte ttttggacca gctgatcgaa gaggtactgg
ctgataatct tccacctect agecattttg aaccacctac ccttcacgaa ctgtatgatt
tagacgtgac ggcccccgaa gatcccaacg aggaggeggt ttegcagatt ttteccgact
ctgtaatgtt ggceggtgcag gaagggattg acttactcac ttttecegecg gegeceggtt
ctceggagee gectcacctt teccggeage ccgagcagece ggagcagaga gecttgggte
cggtttctat gccaaacctt gtaccggagg tgatcgatet tacctgecac gaggetgget
ttccacccag tgacgacgag gatgaagagg gtgaggagtt tgtgttagat tatgtggage
acccegggea cggttgeagg tcettgteatt atcaccggag gaatacgggg gacccagata
ttatgtgttce gectttgetat atgaggacct gtggeatgtt tgtctacagt cctgtgtetg
aacctgagece tgageccgag ccagaacegg agectgecaag acctaccege cgtcctaaaa
tggcegectge tatcctgaga cgcccgacat cacctgtgte tagagaatge aatagtagta
cggatagetyg tgactceggt ccttctaaca cacctectga gatacacceg gtggtceccege
tgtgccccat taaaccagtt gecgtgagag ttggtgggeg tegecagget gtggaatgta
tcgaggactt gcttaacgag cctgggcaac ctttggactt gagetgtaaa cgecccagge

cataaggtgt aaacctgtga agccgaatte gegtegagea tgcatctagg geggcecaatt

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

1560

1620

1680

1740

1800

1860

1920

1980
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cegecectet ccceccccce ccteteecte ceccccceee taacgttact ggcecgaagece 2040
gcttggaata aggccggtgt gegtttgtcet atatgttatt ttccaccata ttgeccgtett 2100
ttggcaatgt gagggcccegg aaacctggcce ctgtcettett gacgagcatt cctaggggtce 2160
tttcecectet cgccaaagga atgcaaggtce tgttgaatgt cgtgaaggaa gcagttcectce 2220
tggaagcttc ttgaagacaa acaacgtctg tagcgaccct ttgcaggcag cggaaccccce 2280
cacctggcega caggtgectce tgcggccaaa agecacgtgt ataagataca cctgcaaagg 2340
cggcacaacc ccagtgccac gttgtgagtt ggatagttgt ggaaagagtc aaatggctct 2400
cctcaagegt attcaacaag gggctgaagg atgcccagaa ggtaccccat tgtatgggat 2460
ctgatctggg gecteggtge acatgcttta catgtgttta gtcgaggtta aaaaaacgtce 2520
taggcceccce gaaccacggg gacgtggttt tcectttgaaa aacacgatga taagcttgece 2580
acaaccecggg atcctctaga gtcgaaattce ggecttctgac ctcatggagg cttgggagtg 2640
tttggaagat ttttctgctg tgcgtaactt gctggaacag agctctaaca gtacctcettg 2700
gttttggagg tttctgtggg gctcatccca ggcaaagtta gtctgcagaa ttaaggagga 2760
ttacaagtgg gaatttgaag agcttttgaa atcctgtggt gagctgtttg attctttgaa 2820
tctgggtcac caggcgcttt tccaagagaa ggtcatcaag actttggatt tttccacacc 2880
ggggcgcgcet geggetgetg ttgetttttt gagttttata aaggataaat ggagcgaaga 2940
aacccatctg agcggggggt acctgctgga ttttcectggece atgcatctgt ggagagcggt 3000
tgtgagacac aagaatcgcc tgctactgtt gtcecttcecegte cgcccggcga taataccgac 3060
ggaggagcag cagcagcagce aggaggaagc caggcggcegg cggcaggagce agagceccatg 3120
gaacccgaga gccggectgg accctcecggga atgaatgttg tacaggtggce tgaactgtat 3180
ccagaactga gacgcatttt gacaattaca gaggatgggc aggggctaaa gggggtaaag 3240
agggagcggg gggcttgtga ggctacagag gaggctagga atctagcecttt tagcttaatg 3300
accagacacc gtcctgagtg tattactttt caacagatca aggataattg cgctaatgag 3360
cttgatctge tggcgcagaa gtattccata gagcagctga ccacttactg getgcagceca 3420
ggggatgatt ttgaggaggc tattagggta tatgcaaagg tggcacttag gccagattge 3480
aagtacaaga tcagcaaact tgtaaatatc aggaattgtt gctacatctce tgggaacggg 3540
gccgaggtgg agatagatac ggaggatagg gtggccttta gatgtagcat gataaatatg 3600
tggcecggggg tgcttggcat ggacggggtg gttattatga atgtaaggtt tactggcccce 3660
aattttagcg gtacggtttt cctggccaat accaacctta tcctacacgg tgtaagcttce 3720
tatgggttta acaatacctg tgtggaagcc tggaccgatg taagggttcg gggctgtgcece 3780
ttttactgct gectggaaggg ggtggtgtgt cgccccaaaa gcagggcttce aattaagaaa 3840
tgcctetttg aaaggtgtac cttgggtatce ctgtctgagg gtaactccag ggtgcgccac 3900
aatgtggcct ccgactgtgg ttgcttcatg ctagtgaaaa gcgtggctgt gattaagcat 3960
aacatggtat gtggcaactg cgaggacagg gcctctcaga tgctgacctg ctecggacggce 4020
aactgtcacc tgctgaagac cattcacgta gccagccact ctcgcaaggce ctggccagtg 4080
tttgagcata acatactgac ccgctgttce ttgcatttgg gtaacaggag gggggtgttce 4140
ctaccttacc aatgcaattt gagtcacact aagatattgc ttgagcccga gagcatgtcce 4200

aaggtgaacc tgaacggggt gtttgacatg accatgaaga tctggaaggt gctgaggtac 4260
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gatgagacce gcaccaggtg cagaccctge gagtgtggeg gtaaacatat taggaaccag 4320
cctgtgatge tggatgtgac cgaggagctg aggcccgatc acttggtget ggcctgcacce 4380
cgcgctgagt ttggctctag cgatgaagat acagattgag gtactgaaat atgtgggcaa 4440
gccgaattte gaccecgggceg gcecctagegtt tcectagegttt aaacgggecce tctagactceg 4500
agcggcectcecce ataaagtagg aaacactaca cagctccata aagtaggaaa cactacatta 4560
attccataaa gtaggaaaca ctacaggact ccataaagta ggaaacacta cagtaccaag 4620
cttaagttta aaccgctgat tagcctcgac tgtgecttet agttgccage catctgttgt 4680
ttgccectee ceccecgtgectt ccettgaccct ggaaggtgcce actcccactg tectttecta 4740
ataaaatgag gaaattgcat cgcattgtct gagtaggtgt cattctattce tggggggtgg 4800
ggtggggcayg gacagcaagg gggaggattg ggaagacaat agcaggcatg ctggggatgce 4860
ggtgggctet atggcttctg aggcggaaag aaccagcaga tctgcagatc tgaattcatce 4920
tatgtcgggt gcggagaaag aggtaatgaa atggcatcga ctcgaagatc tgggcegtggt 4980
taagggtggg aaagaatata taaggtgggg gtcttatgta gttttgtatc tgttttgcag 5040
cagccgecgce cgccatgage accaactcgt ttgatggaag cattgtgage tcatatttga 5100
caacgcgcat gcccccatgg gecggggtge gtcagaatgt gatgggctcecce agcattgatg 5160
gtcgeccegt cctgeccgca aactctacta ccttgaccta cgagaccgtg tcectggaacge 5220
cgttggagac tgcagectce gecgecgett cagecgetge agecaccgece cgcgggattg 5280
tgactgactt tgctttcetg agcccgettg caagcagtge agcttcecccegt tcecatccgecce 5340
gcgatgacaa gttgacggct cttttggcac aattggattc tttgacccgg gaacttaatg 5400
tcgtttetca gecagetgttyg gatctgegee agcaggttte tgccctgaag gettectece 5460
ctcccaatge ggtttaaaac ataaataaaa aaccagactc tgtttggatt tggatcaagc 5520
aagtgtcttg ctgtctttat ttaggggttt tgcgcgecgeg gtaggcccgg gaccagceggt 5580
ctcggtegtt gagggtcctg tgtatttttt ccaggacgtg gtaaaggtga ctctggatgt 5640
tcagatacat gggcataagc ccgtctctgg ggtggaggta gcaccactgce agagcttcat 5700
gctgeggggt ggtgttgtag atgatccagt cgtagcagga gegctgggceg tggtgcctaa 5760
aaatgtcttt cagtagcaag ctgattgcca ggggcaggcce cttggtgtaa gtgtttacaa 5820
agcggttaag ctgggatggg tgcatacgtg gggatatgag atgcatcttg gactgtattt 5880
ttaggttggce tatgttccca gceccatatcce tcececggggatt catgttgtge agaaccacca 5940
gcacagtgta tccggtgcac ttgggaaatt tgtcatgtag cttagaagga aatgcgtgga 6000
agaacttgga gacgcccttg tgacctccaa gattttecat gecattcgtece ataatgatgg 6060
caatgggccce acgggcggceg gectgggcga agatatttcet gggatcacta acgtcatagt 6120
tgtgtteccag gatgagatcg tcataggcca tttttacaaa gecgcgggcgg agggtgccag 6180
actgcggtat aatggttcca tceccggcccag gggcgtagtt accctcacag atttgcattt 6240
cccacgettt gagttcagat ggggggatca tgtctacctg cggggcgatg aagaaaacgg 6300
tttceggggt aggggagatc agctgggaag aaagcaggtt cctgagcagce tgcgacttac 6360
cgcagceceggt gggcccgtaa atcacaccta ttaccggcetg caactggtag ttaagagagce 6420
tgcagctgece gtcatccecetyg agcagggggg ccacttegtt aagcatgtcecce ctgactcegcea 6480

tgttttecct gaccaaatcc gcecagaaggce gctecgccegece cagcgatage agttcttgcea 6540
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aggaagcaaa gtttttcaac ggtttgagac cgtccgecegt aggcatgctt ttgagegttt 6600
gaccaagcag ttccaggcgg tcccacagcet cggtcacctg ctcectacggca tctecgatceca 6660
gcatatctee tegtttegeg ggttggggeg getttegetyg tacggcagta gteggtgetce 6720
gtccagacgg gccagggtca tgtcectttecca cgggcgcagg gtcecctegtca gecgtagtetg 6780
ggtcacggtyg aaggggtgcg ctcecegggetg cgcgetggec agggtgcget tgaggctggt 6840
cctgetggtg ctgaagcget gecggtette gcecectgegeg teggccaggt agcatttgac 6900
catggtgtca tagtccagcc cctceccecgegge gtggcccettg gegcegcaget tgcccttgga 6960
ggaggcegeceg cacgagggge agtgcagact tttgagggeg tagagettgyg gegegagaaa 7020
taccgattce ggggagtagg catccgegece geaggecceg cagacggtcet cgcattccac 7080
gagccaggtyg agctctggce gtteggggtce aaaaaccagg tttcecccccat gcetttttgat 7140
gcgtttetta cctetggttt ccatgagecg gtgtccacge tceggtgacga aaaggctgte 7200
cgtgtececeg tatacagact tgagaggcct gtectcgage ggtgttceccge ggtectecte 7260
gtatagaaac tcggaccact ctgagacaaa ggctcgegte caggccagca cgaaggaggce 7320
taagtgggag gggtagcggt cgttgtccac tagggggtcce actcgctcca gggtgtgaag 7380
acacatgtcg ccctettegg catcaaggaa ggtgattggt ttgtaggtgt aggccacgtg 7440
accgggtgtt cctgaagggg ggctataaaa gggggtgggg gcgcgttcegt cctcactcete 7500
ttccgecateg ctgtctgecga gggccagcetg ttggggtgag tactccecctet gaaaagcggg 7560
catgacttct gecgctaagat tgtcagtttc caaaaacgag gaggatttga tattcacctg 7620
gccegeggtyg atgectttga gggtggecge atccatctgg tcagaaaaga caatcttttt 7680
gttgtcaagc ttggtggcaa acgacccgta gagggcgttyg gacagcaact tggcgatgga 7740
gcgcagggtt tggtttttgt cgcgatcecgge gegctecttyg gecgcgatgt ttagetgcac 7800
gtattcgege gcaacgcace gecatteggyg aaagacggtg gtgegetegt cgggeaccag 7860
gtgcacgcge caaccgcggt tgtgcagggt gacaaggtca acgctggtgg ctacctcetcece 7920
gegtaggege tegttggtece agcagaggeg gecgeccttg cgegagcaga atggeggtag 7980
ggggtctage tgcgtctegt ccggggggte tgcgtceccacyg gtaaagaccce cgggcagcag 8040
gcgegegteg aagtagtcta tcttgcatcce ttgcaagtet agcgectget gccatgegeg 8100
ggcggcaagce gcgcegcectegt atgggttgag tgggggaccce catggcatgg ggtgggtgag 8160
cgcggaggceg tacatgccge aaatgtcgta aacgtagagg ggctctctga gtattceccaag 8220
atatgtaggg tagcatcttc caccgcggat gctggcgege acgtaatcgt atagttegtg 8280
cgagggageg aggaggtcgg gaccgaggtt getacgggeg ggcetgetetyg cteggaagac 8340
tatctgectg aagatggcat gtgagttgga tgatatggtt ggacgctgga agacgttgaa 8400
gctggegtet gtgagaccta ccgcgtcacg cacgaaggag gcgtaggagt cgcgcagett 8460
gttgaccagc tcggcggtga cctgcacgtce tagggcgcag tagtccaggg tttecttgat 8520
gatgtcatac ttatcctgte cctttttttt ccacagcteg cggttgagga caaactcttce 8580
gcggtcecttte cagtactctt ggatcggaaa cccgteggec tecgaacggt aagagcctag 8640
catgtagaac tggttgacgg cctggtaggc gcagcatccce ttttctacgg gtagcgcgta 8700
tgcctgegeg gecttecgga gcecgaggtgtg ggtgagegca aaggtgtcce tgaccatgac 8760

tttgaggtac tggtatttga agtcagtgtc gtcgcatccg cectgcectcee agagcaaaaa 8820
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gtcegtgege tttttggaac gcggatttgg cagggcgaag gtgacatcgt tgaagagtat 8880
cttteceegeg cgaggcataa agttgcegtgt gatgcggaag ggtcccggca cctcggaacyg 8940
gttgttaatt acctgggcgg cgagcacgat ctcgtcaaag ccgttgatgt tgtggcccac 9000
aatgtaaagt tccaagaagc gcgggatgcce cttgatggaa ggcaattttt taagttcctce 9060
gtaggtgagc tcecttcagggg agctgagccce gtgctctgaa agggcccagt ctgcaagatg 9120
agggttggaa gcgacgaatg agctccacag gtcacgggcce attagcattt gcaggtggtce 9180
gcgaaaggtce ctaaactggce gacctatgge cattttttet ggggtgatgce agtagaaggt 9240
aagcgggtcet tgttcccage ggtcccatce aaggttegeg gcectaggtcte gegeggcagt 9300
cactagaggc tcatctcecge cgaacttcat gaccagcatg aagggcacga gctgcttece 9360
aaaggccccce atccaagtat aggtctctac atcgtaggtg acaaagagac gctcecggtgeg 9420
aggatgcgag ccgatcggga agaactggat ctcecccgcecac caattggagg agtggctatt 9480
gatgtggtga aagtagaagt ccctgcgacg ggccgaacac tcgtgctggce ttttgtaaaa 9540
acgtgcgcag tactggcagce ggtgcacggg ctgtacatcce tgcacgaggt tgacctgacg 9600
accgcgcaca aggaagcaga gtgggaattt gagccccteg cectggegggt ttggetggtg 9660
gtcttctact tecggetgett gtecttgace gtcectggctge tegaggggag ttacggtgga 9720
tcggaccace acgeegegeg ageccaaagt ccagatgtece gegegeggeg gteggagett 9780
gatgacaaca tcgcgcagat gggagctgtce catggtctgg agectcccgeg gcgtcaggte 9840
aggcgggagce tcctgcaggt ttacctecgca tagacgggtce agggcgcggg ctagatccag 9900
gtgataccta atttccaggg gctggttggt ggcggcgteg atggcttgca agaggccgca 9960
tcecegegge gegactacgg taccgegegyg cgggcggtgg gecgeggggg tgtcecettgga 10020
tgatgcatct aaaagcggtg acgcgggcga gcccccggag gtaggggggg ctccggacce 10080
gcegggagag ggggcagggg cacgteggeg ccgegegegg gceaggagetg gtgetgegeg 10140
cgtaggttgce tggcgaacgc gacgacgcgg cggttgatct cctgaatctg gegcecctcectge 10200
gtgaagacga cgggcccggt gagcttgaac ctgaaagaga gttcgacaga atcaatttcg 10260
gtgtcgttga cggcggcectg gcgcaaaatc tcctgcacgt ctecctgagtt gtcettgatag 10320
gcgatctegg ccatgaactg ctcgatctet tectectgga gatctcecgeg tcececggctege 10380
tccacggtgg cggcgaggtce gttggaaatg cgggccatga gctgcgagaa ggcgttgagg 10440
cctecectegt teccagacgeg getgtagacce acgcccectt cggcatcecgeg ggcgegcatg 10500
accacctgeg cgagattgag ctccacgtgce cgggcgaaga cggcgtagtt tcegcaggcge 10560
tgaaagaggt agttgagggt ggtggcggtg tgttctgcca cgaagaagta cataacccag 10620
cgtcgcaacg tggattcgtt gatatccccee aaggcctcaa ggcgctccat ggcctegtag 10680
aagtccacgg cgaagttgaa aaactgggag ttgcgcgccg acacggttaa ctcecctectcece 10740
agaagacgga tgagctcggce gacagtgtceg cgcacctcege gctcaaaggce tacaggggece 10800

tcttettett cttcaatcte ctettecata agggcctecce cttettette ttetggegge 10860

ggtgggggag gggggacacg gcggcgacga cggcgcacceg ggaggcggtce gacaaagcge 10920

tcgatcatct cecccgeggeg acggcegcatg gtctecggtga cggcegeggece gttctegegg 10980

gggcgcagtt ggaagacgcce gcccgtcatg tcccggttat gggttggegg ggggctgcecca 11040

tgcggcaggg atacggcgct aacgatgcat ctcaacaatt gttgtgtagg tactcecgecg 11100
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ccgagggacce tgagcgagtce cgcatcgacce ggatcggaaa acctctcgag aaaggcegtcet 11160
aaccagtcac agtcgcaagg taggctgagce accgtggcegg gcggcagcegg gcggeggteg 11220
gggttgttte tggcggaggt gctgctgatg atgtaattaa agtaggcggt cttgagacgg 11280
cggatggtcg acagaagcac catgtcecttg ggtccggect gctgaatgeg caggeggtceg 11340
gccatgceee aggcttegtt ttgacatcgg cgcaggtctt tgtagtagtce ttgcatgage 11400
ctttctaccg gecacttctte ttcectecttee tettgtectg catctettge atctatecget 11460
gcggeggegyg cggagtttgg ccgtaggtgg cgccctette ctecccatgeg tgtgaccecg 11520
aagccectca tecggctgaag cagggctagg tcggcgacaa cgcgctcecgge taatatggee 11580
tgctgcacct gecgtgagggt agactggaag tcatccatgt ccacaaagcg gtggtatgeg 11640
ccegtgttga tggtgtaagt gcagttggcece ataacggacce agttaacggt ctggtgacce 11700
ggctgcgaga gctecggtgta cctgagacgce gagtaagccec tcgagtcaaa tacgtagtcecg 11760
ttgcaagtcc gcaccaggta ctggtatccce accaaaaagt gcggcggcegg ctggeggtag 11820
aggggccagce gtagggtggce cggggctceccg ggggcgagat cttcecaacat aaggcgatga 11880
tatccgtaga tgtacctgga catccaggtg atgccggegg cggtggtgga ggcgegcgga 11940
aagtcgcgga cgcggttcecca gatgttgcege agcggcaaaa agtgctccat ggtcgggacg 12000
ctetggecgg tcaggcgege gcaatcegttg acgctctage gtgcaaaagg agagectgta 12060
agcgggcact cttcegtggt ctggtggata aattcgcaag ggtatcatgg cggacgaccg 12120
gggttcgage ccecgtatccg gcegteccecgece gtgatccatg cggttaccge ccgegtgteg 12180
aacccaggtg tgcgacgtca gacaacgggg gagtgctcecct tttggecttece ttccaggcge 12240
ggcggctget gegcectagett ttttggecac tggccgegeg cagcgtaagce ggttaggetg 12300
gaaagcgaaa gcattaagtg gctcecgctcecce tgtageccgga gggttatttt ccaagggttg 12360
agtcgeggga cccceggtte gagtctegga ccggccggac tgcggcgaac gggggtttge 12420
ctcceegtceca tgcaagaccce cgcttgcaaa tteoctceccgga aacagggacg ageccectttt 12480
ttgcttttece cagatgcatc cggtgctgcg gcagatgcge ccccctecte agcageggca 12540
agagcaagag cagcggcaga catgcagggc accctccecect cctectaccg cgtcaggagg 12600
ggcgacatcc gceggttgacg cggcagcaga tggtgattac gaacccccgce ggcegecggge 12660
ccggcactac ctggacttgg aggagggcga gggcctggceg cggctaggag cgccctcectee 12720
tgagcggcac ccaagggtgc agctgaagcg tgatacgcegt gaggcgtacg tgccgeggca 12780
gaacctgttt cgcgaccgcg agggagagga gcccgaggag atgcgggatc gaaagttcecca 12840
cgcagggcgce gagctgcgge atggectgaa tcgcgagegg ttgctgcegeg aggaggactt 12900
tgagcccecgac gcgcgaaccg ggattagtcee cgcgcgegca cacgtggcegg ccgccgacct 12960
ggtaaccgca tacgagcaga cggtgaacca ggagattaac tttcaaaaaa gctttaacaa 13020
ccacgtgcegt acgcttgtgg cgcgcgagga ggtggctata ggactgatge atctgtggga 13080
ctttgtaagc gcgctggagce aaaacccaaa tagcaagccg ctcatggcge agctgttceccet 13140
tatagtgcag cacagcaggg acaacgaggc attcagggat gcgctgctaa acatagtaga 13200
gcccgaggge cgctggcetge tcgatttgat aaacatcctg cagagcatag tggtgcagga 13260
gcgcagcttyg agectggcetg acaaggtgge cgccatcaac tattccatge ttagectggg 13320

caagttttac gcccgcaaga tataccatac cccttacgtt cccatagaca aggaggtaaa 13380
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gatcgagggg ttctacatgce gcatggceget gaaggtgctt accttgagceg acgacctggg 13440
cgtttatcge aacgagcgca tccacaaggce cgtgagegtg agcecggcggce gcgagcetcag 13500
cgaccgcgag ctgatgcaca gecctgcaaag ggccctggcet ggcacgggca gceggcecgatag 13560
agaggccgag tcectactttg acgcgggcge tgacctgege tgggccccaa gecgacgcge 13620
cctggaggca gctggggeceg gacctgggcet ggcggtggca cccgegcegeg ctggcaacgt 13680
cggcggcegtyg gaggaatatg acgaggacga tgagtacgag ccagaggacg gcgagtacta 13740
agcggtgatg tttctgatca gatgatgcaa gacgcaacgg acccggcggt gegggeggeg 13800
ctgcagagcce agccgtcegg ccttaactcee acggacgact ggcgccaggt catggaccge 13860
atcatgtcge tgactgcgeg caatcctgac gcgttcegge agcagcecgca ggccaaccgg 13920
ctcteegecaa ttcectggaage ggtggteccceg gcgegcgcaa accccacgca cgagaaggtg 13980
ctggcgatcg taaacgcgct ggccgaaaac agggccatce ggcccgacga ggccggcectg 14040
gtctacgacg cgctgcttca gcgegtgget cgttacaaca gcggcaacgt gcagaccaac 14100
ctggaccggce tggtggggga tgtgcgcgag gccgtggege agcecgtgageg cgcgcagcag 14160
cagggcaacc tgggctccat ggttgcacta aacgccttcece tgagtacaca gecccgccaac 14220
gtgcecgeggyg gacaggagga ctacaccaac tttgtgageg cactgcggcet aatggtgact 14280
gagacaccgce aaagtgaggt gtaccagtct gggccagact attttttcca gaccagtaga 14340
caaggcctge agaccgtaaa cctgagccag gctttcaaaa acttgcaggg getgtggggg 14400
gtgcgggcete ccacaggcga ccgcgcgacce gtgtctaget tgctgacgcece caactcgcege 14460
ctgttgctge tgctaatage gecccttcacg gacagtggca gcgtgtccecceg ggacacatac 14520
ctaggtcact tgctgacact gtaccgcgag gccataggtce aggcgcatgt ggacgagcat 14580
actttccagg agattacaag tgtcagccgce gcgectgggge aggaggacac gggcagcectg 14640
gaggcaaccce taaactacct gctgaccaac cggcggcaga agatcccctce gttgcacagt 14700
ttaaacagcg aggaggagcg cattttgcge tacgtgcage agagcgtgag ccttaacctg 14760
atgcgcgacg gggtaacgcec cagcgtggceg ctggacatga ccgcgcgcaa catggaaccg 14820
ggcatgtatg cctcaaaccg gccegtttatc aaccgcctaa tggactactt gcatcgegeg 14880
gccgecgtga accccgagta tttcaccaat gecatcttga acccgcactg gctaccgcece 14940
cctggtttet acaccggggg attcgaggtg cccgagggta acgatggatt cctctgggac 15000
gacatagacg acagcgtgtt ttccccgcaa ccgcagaccece tgctagagtt gcaacagcecge 15060
gagcaggcag aggcggcgct gcgaaaggaa agcttceccgca ggccaagcag cttgtccgat 15120
ctaggcgctyg cggccccgeg gtcagatgcet agtagcccat ttccaagcett gatagggtcet 15180
cttaccagca ctcgcaccac ccgcccegcege ctgctgggceg aggaggagta cctaaacaac 15240
tcgectgetge agceccgcageg cgaaaaaaac ctgcectcecegg catttecccaa caacgggata 15300
gagagcctag tggacaagat gagtagatgg aagacgtacg cgcaggagca cagggacgtg 15360
ccaggccecge geccgeccac ccgtegtcaa aggcacgace gtcagegggg tetggtgtgg 15420
gaggacgatg actcggcaga cgacagcagc gtcctggatt tgggagggag tggcaacccg 15480
tttgcgcacce ttcgccccag getggggaga atgttttaaa aaaaaaaaaa gcatgatgca 15540
aaataaaaaa ctcaccaagg ccatggcacc gagcgttggt tttcettgtat tcccececttagt 15600

atgcggegeg cggcgatgta tgaggaaggt cctectcecect cctacgagag tgtggtgage 15660
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gcggegcecag tggecggcegge gctgggttet cecttegatg ctecccctgga ccecgecgttt 15720
gtgcectecege ggtacctgceg gcecctaccecggg gggagaaaca gcatccegtta ctetgagttg 15780
gcacccctat tcgacaccac ccgtgtgtac ctggtggaca acaagtcaac ggatgtggca 15840
tcectgaact accagaacga ccacagcaac tttcectgacca cggtcattca aaacaatgac 15900
tacagcccgg gggaggcaag cacacagacce atcaatcttg acgaccggtce gcactgggge 15960
ggcgacctga aaaccatcct gcataccaac atgccaaatg tgaacgagtt catgtttacce 16020
aataagttta aggcgcgggt gatggtgtcg cgcttgccta ctaaggacaa tcaggtggag 16080
ctgaaatacg agtgggtgga gttcacgctg cccgagggca actactccga gaccatgacce 16140
atagacctta tgaacaacgc gatcgtggag cactacttga aagtgggcag acagaacggg 16200
gttctggaaa gcgacatcgg ggtaaagttt gacacccgca acttcagact ggggtttgac 16260
ccegtecactg gtcettgtecat gectggggta tatacaaacg aagcecttceca tccagacatce 16320
attttgctge caggatgcgg ggtggacttc acccacagcce gcctgagcaa cttgttggge 16380
atccgcaagce ggcaaccctt ccaggagggce tttaggatca cctacgatga tctggagggt 16440
ggtaacattc ccgcactgtt ggatgtggac gcctaccagg cgagcttgaa agatgacacc 16500
gaacagggcg ggggtggcge aggcggcagce aacagcagtg gcagcggcgce ggaagagaac 16560
tccaacgegg cagccgcgge aatgcagcecg gtggaggaca tgaacgatca tgccattcge 16620
ggcgacacct ttgccacacg ggctgaggag aagcgcgctg aggccgaagce agcggccgaa 16680
gctgecgecee ccgetgegca acccgaggtce gagaagcectce agaagaaacce ggtgatcaaa 16740
ccectgacag aggacagcaa gaaacgcagt tacaacctaa taagcaatga cagcacctte 16800
acccagtacc gcagctggta ccttgcatac aactacggcg accctcagac cggaatccge 16860
tcatggaccce tgctttgcac tectgacgta acctgcggct cggagcaggt ctactggtceg 16920
ttgccagaca tgatgcaaga ccccgtgacce ttcecgctecca cgcgccagat cagcaacttt 16980
ccggtggtgg gegcecgaget gttgceccgtg cactccaaga gcttcectacaa cgaccaggece 17040
gtctactcec aactcatccg ccagtttacce tcectctgacee acgtgttcaa tcecgetttece 17100
gagaaccaga ttttggcgcg cccgccagec cccaccatca ccaccgtcag tgaaaacgtt 17160
cctgctetca cagatcacgg gacgctaccg ctgcgcaaca gcatcggagg agtccagcga 17220
gtgaccatta ctgacgccag acgccgcacc tgccecctacg tttacaaggce cctgggcata 17280
gtctegecege gegtectate gagecgcact ttttgagcaa gcatgtccat ccttatatcg 17340
cccagcaata acacaggctg gggcctgcege ttcccaagca agatgtttgg cggggccaag 17400
aagcgctceceg accaacaccce agtgcgegtg cgcgggcact accgcgcegece ctggggcgeg 17460
cacaaacgcg gccgcactgg gegcaccacce gtcgatgacg ccatcgacge ggtggtggag 17520
gaggcgcgceca actacacgcce cacgccgcca ccagtgtcca cagtggacgce ggccattcag 17580
accgtggtge gecggagcceg gegctatgcet aaaatgaaga gacggcggag gcgcgtagca 17640
cgtecgecace gecgecgace cggcactgcee gcccaacgceg cggceggcegge cctgcettaac 17700
cgecgcacgte gcaccggeceg acgggceggcece atgegggcecg ctcecgaaggct ggccgegggt 17760
attgtcactg tgccccccag gtccaggcga cgagcggcecg ccgcagcagce cgcggcecatt 17820
agtgctatga ctcagggtcg caggggcaac gtgtattggg tgcgcgactc ggttagecgge 17880

ctgcgegtge cecgtgcgcac ccgccceccceg cgcaactaga ttgcaagaaa aaactactta 17940
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gactcgtact gttgtatgta tccagcggceg gcggcgcgca acgaagctat gtccaagcege 18000
aaaatcaaag aagagatgct ccaggtcatc gcgccggaga tctatggccce cccgaagaag 18060
gaagagcagg attacaagcc ccgaaagcta aagcgggtca aaaagaaaaa gaaagatgat 18120
gatgatgaac ttgacgacga ggtggaactg ctgcacgcta ccgcgcccag gcgacgggta 18180
cagtggaaag gtcgacgcgt aaaacgtgtt ttgcgacccg gcaccaccgt agtctttacg 18240
cceggtgage getceccacceg cacctacaag cgcgtgtatg atgaggtgta cggcgacgag 18300
gacctgcttyg agcaggccaa cgagcgcectce ggggagtttg cctacggaaa gcggcataag 18360
gacatgctgg cgttgccgct ggacgagggce aacccaacac ctagcctaaa gcccgtaaca 18420
ctgcagcagg tgctgccecge gettgcaccg tccgaagaaa agcgcggcect aaagcecgcgag 18480
tctggtgact tggcacccac cgtgcagctg atggtaccca agcgccagceg actggaagat 18540
gtcttggaaa aaatgaccgt ggaacctggg ctggagcceg aggtccgegt gcggccaatce 18600
aagcaggtgg cgccgggact gggcgtgcag accgtggacg ttcagatacc cactaccagt 18660
agcaccagta ttgccaccgce cacagagggc atggagacac aaacgtcccc ggttgectca 18720
gcggtggegyg atgeccgeggt gcaggcggtce getgeggceeg cgtccaagac ctcectacggag 18780
gtgcaaacgg acccgtggat gtttcecgegtt tcagccccec ggcgceccgeg ccgttecgagg 18840
aagtacggcg ccgccagege gctactgceccee gaatatgecce tacatcctte cattgegect 18900
accceegget atcgtggecta cacctaccge cccagaagac gagcaactac ccgacgccga 18960
accaccactg gaacccgeceg cecgceccgtege cgtegccage ccgtgetgge cccgatttee 19020
gtgcgcaggyg tggctcgcga aggaggcagg accctggtge tgccaacagce gcgctaccac 19080
cccagcatcg tttaaaagec ggtctttgtg gttecttgcag atatggceccct cacctgeccge 19140
ctecegtttee cggtgccggg attccgagga agaatgcacce gtaggagggg catggecgge 19200
cacggcectga cgggcggcat gegtegtgeg caccaccgge ggcggcegcege gtcgcaccgt 19260
cgcatgegeg gecggtatcct geccctectt attccactga tcgecgegge gattggegee 19320
gtgcccggaa ttgcatccgt ggecttgcag gegcagagac actgattaaa aacaagttge 19380
atgtggaaaa atcaaaataa aaagtctgga ctctcacgct cgcttggtcc tgtaactatt 19440
ttgtagaatg gaagacatca actttgcgtc tctggcceccg cgacacggct cgcgeccgtt 19500
catgggaaac tggcaagata tcggcaccag caatatgagc ggtggcgcect tcagetgggg 19560
ctcgetgtgg agcecggcatta aaaatttcgg ttccaccgtt aagaactatg gcagcaaggce 19620
ctggaacagc agcacaggcc agatgctgag ggataagttg aaagagcaaa atttccaaca 19680
aaaggtggta gatggcctgg cctctggcat tageggggtg gtggacctgg ccaaccagge 19740
agtgcaaaat aagattaaca gtaagcttga tccccgecect cccecgtagagg agectcecacce 19800
ggcegtggag acagtgtcte cagaggggcg tggcgaaaag cgtccgcgcece ccgacaggga 19860
agaaactctg gtgacgcaaa tagacgagcc tccctcecgtac gaggaggcac taaagcaagg 19920
cctgeccace acccegtcecca tegecgeccat ggctaccgga gtgcectgggece agcacacacce 19980
cgtaacgctg gacctgccte cecccecgecga cacccagcag aaacctgtge tgccaggccece 20040
gaccgccegtt gttgtaacce gtectageeg cgcgtecctg cgcecgegecg ccageggtee 20100
gcgatcegttyg cggcccgtag ccagtggcaa ctggcaaagce acactgaaca gcatcgtggg 20160

tctgggggtyg caatccctga agcgecgacg atgcttetga tagctaacgt gtegtatgtg 20220
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tgtcatgtat gcgtccatgt cgccgccaga ggagctgctg agcecgecgeg cgccegettt 20280
ccaagatggce tacccctteg atgatgccge agtggtcectta catgcacatc tecgggceccagg 20340
acgcctegga gtacctgage cccgggctgg tgcagtttge ccgegecacce gagacgtact 20400
tcagcctgaa taacaagttt agaaacccca cggtggcgcece tacgcacgac gtgaccacag 20460
accggtecca gegtttgacg ctgcggttca tcecctgtgga ccgtgaggat actgegtact 20520
cgtacaaggc gcggttcacce ctagetgtgg gtgataaccg tgtgctggac atggcttcca 20580
cgtactttga catccgcgge gtgctggaca ggggccctac ttttaagccce tactcectggca 20640
ctgcctacaa cgccectgget cccaagggtg ccccaaatce ttgcgaatgg gatgaagctg 20700
ctactgctct tgaaataaac ctagaagaag aggacgatga caacgaagac gaagtagacg 20760
agcaagctga gcagcaaaaa actcacgtat ttgggcaggce gccttattct ggtataaata 20820
ttacaaagga gggtattcaa ataggtgtcg aaggtcaaac acctaaatat gccgataaaa 20880
catttcaacc tgaacctcaa ataggagaat ctcagtggta cgaaacagaa attaatcatg 20940
cagctgggag agtcctaaaa aagactaccc caatgaaacc atgttacggt tcatatgcaa 21000
aacccacaaa tgaaaatgga gggcaaggca ttcttgtaaa gcaacaaaat ggaaagctag 21060
aaagtcaagt ggaaatgcaa tttttctcaa ctactgaggc agccgcaggc aatggtgata 21120
acttgactcc taaagtggta ttgtacagtg aagatgtaga tatagaaacc ccagacactc 21180
atatttctta catgcccact attaaggaag gtaactcacg agaactaatg ggccaacaat 21240
ctatgcccaa caggcctaat tacattgett ttagggacaa ttttattggt ctaatgtatt 21300
acaacagcac gggtaatatg ggtgttctgg cgggccaagce atcgcagttg aatgetgttg 21360
tagatttgca agacagaaac acagagcttt cataccagct tttgcttgat tccattggtg 21420
atagaaccag gtacttttct atgtggaatc aggctgttga cagctatgat ccagatgtta 21480
gaattattga aaatcatgga actgaagatg aacttccaaa ttactgcttt ccactgggag 21540
gtgtgattaa tacagagact cttaccaagg taaaacctaa aacaggtcag gaaaatggat 21600
gggaaaaaga tgctacagaa ttttcagata aaaatgaaat aagagttgga aataattttg 21660
ccatggaaat caatctaaat gccaacctgt ggagaaattt cctgtactcc aacatagcge 21720
tgtatttgce cgacaagcta aagtacagtc cttccaacgt aaaaatttct gataacccaa 21780
acacctacga ctacatgaac aagcgagtgg tggctccecgg gctagtggac tgctacatta 21840
accttggagce acgctggtcecce cttgactata tggacaacgt caacccattt aaccaccacc 21900
gcaatgctgg cctgcgctac cgctcaatgt tgctgggcaa tggtcgctat gtgeccttece 21960
acatccaggt gcctcagaag ttctttgcca ttaaaaacct ccttectectg ccgggectcat 22020
acacctacga gtggaacttc aggaaggatg ttaacatggt tctgcagagc tccctaggaa 22080
atgacctaag ggttgacgga gccagcatta agtttgatag catttgcctt tacgccacct 22140
tctteecccat ggcccacaac accgectcca cgcttgagge catgcttaga aacgacacca 22200
acgaccagtc ctttaacgac tatctctccg ccgccaacat gctctaccct atacccgcca 22260
acgctaccaa cgtgcccata tceccatcccect cccgcaactg ggceggettte cgeggetggg 22320
ccttcacgeg ccttaagact aaggaaaccce catcactggg ctcecgggctac gacccttatt 22380
acacctactc tggctctata ccctacctag atggaacctt ttacctcaac cacaccttta 22440

agaaggtggc cattaccttt gactcttctg tcagctggce tggcaatgac cgcctgcectta 22500
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ccecccaacga gtttgaaatt aagcgctcag ttgacgggga gggttacaac gttgcccagt 22560
gtaacatgac caaagactgg ttcctggtac aaatgctagce taactataac attggctacc 22620
agggcttcta tatcccagag agctacaagg accgcatgta ctcecttcettt agaaacttcecce 22680
agcccatgag ccgtcaggtg gtggatgata ctaaatacaa ggactaccaa caggtgggca 22740
tcctacacca acacaacaac tcectggatttg ttggctacct tgcccccacce atgcgcgaag 22800
gacaggccta ccctgctaac tteccctate cgcttatagg caagaccgca gttgacagca 22860
ttacccagaa aaagtttcectt tgcgatcgca ccctttggeg catcccatte tccagtaact 22920
ttatgtccat gggcgcactc acagacctgg gccaaaacct tctctacgec aactccgcecce 22980
acgcgctaga catgactttt gaggtggatc ccatggacga gcccaccctt ctttatgttt 23040
tgtttgaagt ctttgacgtg gtccgtgtge accagccgca ccgceggcegte atcgaaaccg 23100
tgtacctgeg cacgccctte teggecggca acgccacaac ataaagaagc aagcaacatce 23160
aacaacagct gccgccatgg gcectccagtga gcaggaactg aaagccattg tcaaagatct 23220
tggttgtggg ccatattttt tgggcaccta tgacaagcge tttccaggct ttgtttcectcece 23280
acacaagctc gcctgcgeca tagtcaatac ggccggtege gagactgggg gcegtacactg 23340
gatggccttt gectggaacce cgcactcaaa aacatgctac ctcectttgagce cctttggett 23400
ttctgaccag cgactcaagce aggtttacca gtttgagtac gagtcactcc tgcgccgtag 23460
cgccattget tettecceceg accgetgtat aacgctggaa aagtccaccce aaagcecgtaca 23520
ggggcccaac tcggcecgect gtggactatt ctgctgcatg tttcectcecacg cctttgccaa 23580
ctggccecceccaa actcccatgg atcacaaccce caccatgaac cttattaccg gggtacccaa 23640
ctccatgete aacagtcccecce aggtacagcec caccctgegt cgcaaccagg aacagctcta 23700
cagcttectg gagcgccact cgccctactt ccgcagccac agtgcgcaga ttaggagcge 23760
cacttctttt tgtcacttga aaaacatgta aaaataatgt actagagaca ctttcaataa 23820
aggcaaatgc ttttatttgt acactctcgg gtgattattt acccccacce ttgcegtctg 23880
cgccgtttaa aaatcaaagg ggttctgcecceg cgcatcgcecta tgcgccactg gcagggacac 23940
gttgcgatac tggtgtttag tgctccactt aaactcaggc acaaccatcc gcggcagctce 24000
ggtgaagttt tcactccaca ggctgcgcac catcaccaac gcgtttagca ggtcegggcege 24060
cgatatcttg aagtcgcagt tggggcectcece gccctgegeg cgcgagttge gatacacagg 24120
gttgcagcac tggaacacta tcagcgccgg gtggtgcacg ctggccagca cgctcecttgte 24180
ggagatcaga tccgcegtcca ggtectecge gttgctcagg gcgaacggag tcaactttgg 24240
tagctgectt cccaaaaagg gcegcgtgcecce aggctttgag ttgcactcege accgtagtgg 24300
catcaaaagg tgaccgtgcc cggtctgggce gttaggatac agcgcctgca taaaagcctt 24360
gatctgctta aaagccacct gagcectttge gecttcagag aagaacatgc cgcaagactt 24420
gccggaaaac tgattggceccg gacaggcecgce gtcgtgcacg cagcaccttg cgteggtgtt 24480
ggagatctgce accacatttc ggccccaccg gttcttcacg atcttggect tgctagactg 24540
cteccttecage gegegcetgece cgtttteget cgtcacatce atttcaatca cgtgctcectt 24600
atttatcata atgcttcecgt gtagacactt aagctcgect tcgatctcag cgcageggtyg 24660
cagccacaac gcgcagcceg tgggctegtg atgecttgtag gtcacctcetg caaacgactg 24720
caggtacgcce tgcaggaatc gccccatcat cgtcacaaag gtcttgttge tggtgaaggt 24780
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cagctgcaac ccgcggtgcet cctegttcag ccaggtettg catacggcecg ccagagctte 24840
cacttggtca ggcagtagtt tgaagttcgc ctttagatcg ttatccacgt ggtacttgtce 24900
catcagcgcg cgcgcagect ccatgecctt ctcecccacgca gacacgatcg gcacactcag 24960
cgggttcatc accgtaattt cactttccge ttecgctggge tcettectett cctettgegt 25020
ccgcatacca cgcgccactg ggtcecgtette attcagececge cgcactgtge gettacctcee 25080
tttgccatge ttgattagca ccggtgggtt gctgaaacce accatttgta gcgccacatce 25140
ttectetttet tectegetgt ccacgattac ctectggtgat ggcecgggceget cgggettggg 25200
agaagggcgce ttctttttet tettgggcge aatggccaaa tccgeccgcecg aggtcecgatgg 25260
ccgegggcetyg ggtgtgcecgeg gcaccagcege gtcttgtgat gagtecttcect cgtcecctegga 25320
ctcgatacgce cgcectcatecce gettttttgg gggcgcececegg ggaggcggceg gcgacgggga 25380
cggggacgac acgtcctecca tggttggggg acgtcgegcee gcaccgcegte cgcgeteggg 25440
ggtggttteg cgctgctect ctteccgact ggccatttec ttectectata ggcagaaaaa 25500
gatcatggag tcagtcgaga agaaggacag cctaaccgcec ccctctgagt tcgecaccac 25560
cgectecace gatgeccgeca acgcgectac caccttecce gtcgaggcac ccccgettga 25620
ggaggaggaa gtgattatcg agcaggaccc aggttttgta agcgaagacg acgaggaccg 25680
ctcagtacca acagaggata aaaagcaaga ccaggacaac gcagaggcaa acgaggaaca 25740
agtcgggcgg ggggacgaaa ggcatggcga ctacctagat gtgggagacg acgtgetgtt 25800
gaagcatctg cagcgccagt gcgccattat ctgcgacgeg ttgcaagagce gcagcgatgt 25860
gccectegee atagcecggatg tcagecttge ctacgaacge cacctattct caccgegegt 25920
accccccaaa cgccaagaaa acggcacatg cgagcccaac ccgcegectca acttctacce 25980
cgtatttgce gtgccagagg tgcttgccac ctatcacatce tttttccaaa actgcaagat 26040
acccctatcee tgccgtgcca accgcagcecg agcggacaag cagctggect tgcggcaggg 26100
cgctgtcata cctgatatcg cctcecgctcaa cgaagtgcca aaaatctttg agggtettgg 26160
acgcgacgag aagcgcgcegg caaacgctct gcaacaggaa aacagcgaaa atgaaagtca 26220
ctctggagtg ttggtggaac tcgagggtga caacgcgcgce ctagccgtac taaaacgcag 26280
catcgaggtc acccactttg cctacccgge acttaaccta ccccccaagg tcatgagcac 26340
agtcatgagt gagctgatcg tgcgccegtgce gcagcccctg gagagggatg caaatttgca 26400
agaacaaaca gaggagggcc tacccgcagt tggcgacgag cagctagcgce gectggcettca 26460
aacgcgcgag cctgccgact tggaggagcg acgcaaacta atgatggccg cagtgctcegt 26520
taccgtggag cttgagtgca tgcagceggtt ctttgctgac ccggagatgce agcgcaagcet 26580
agaggaaaca ttgcactaca cctttcgaca gggctacgta cgccaggcct gcaagatcte 26640
caacgtggag ctctgcaacc tggtcteccta ccttggaatt ttgcacgaaa accgecttgg 26700
gcaaaacgtg cttcattcca cgctcaaggg cgaggcgcgce cgcgactacg tccgcgactg 26760
cgtttactta tttctatgct acacctggca gacggccatg ggcecgtttgge agcagtgctt 26820
ggaggagtgc aacctcaagg agctgcagaa actgctaaag caaaacttga aggacctatg 26880
gacggcctte aacgagcgct ccgtggecge gcacctggeg gacatcattt tccceccgaacg 26940
cctgcttaaa accctgcaac agggtcectgcece agacttcacce agtcaaagca tgttgcagaa 27000

ctttaggaac tttatcctag agcgctcagg aatcttgecce gccacctgcet gtgcacttcece 27060
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tagcgacttt gtgcccatta agtaccgcga atgccctecg cecgetttggg gecactgcta 27120
ccttectgcag ctagccaact accttgecta ccactctgac ataatggaag acgtgagcgg 27180
tgacggtcta ctggagtgtc actgtcegcetg caacctatge accccgcacce gectcectggt 27240
ttgcaattcg cagctgctta acgaaagtca aattatcggt acctttgage tgcagggtcce 27300
ctecgectgac gaaaagtceg cggctecggg gttgaaacte actcecggggce tgtggacgte 27360
ggcttacctt cgcaaatttg tacctgagga ctaccacgcec cacgagatta ggttctacga 27420
agaccaatcc cgcccgcecta atgcggagcet taccgcectge gtcattaccce agggccacat 27480
tcttggccaa ttgcaagcca tcaacaaagc ccgccaagag tttcetgctac gaaagggacg 27540
gggggtttac ttggacccce agtccggcga ggagctcaac ccaatccceccce cgecgcecgca 27600
gccctatcag cagcagcecge gggceccttge ttcecccaggat ggcacccaaa aagaagctge 27660
agctgceecgece gcecacccacg gacgaggagg aatactggga cagtcaggca gaggaggttt 27720
tggacgagga ggaggaggac atgatggaag actgggagag cctagacgag gaagcttccg 27780
aggtcgaaga ggtgtcagac gaaacaccgt cacccteggt cgcattccece tegcecggcge 27840
cccagaaatc ggcaaccggt tceccagcatgg ctacaaccte cgctectcag gegcecegecgg 27900
cactgceccgt tecgccgaccce aaccgtagat gggacaccac tggaaccagg gccggtaagt 27960
ccaagcagcce gcecgecgtta geccaagagce aacaacagcg ccaaggctac cgctcatgge 28020
gcgggcacaa gaacgccata gttgecttget tgcaagactg tgggggcaac atctceccttecg 28080
ccegecgett tettetctac catcacggeg tggecttece ccgtaacatce ctgcattact 28140
accgtcatct ctacagccca tactgcaccg gcggcagegg cagcaacagce agcggccaca 28200
cagaagcaaa ggcgaccgga tagcaagact ctgacaaagc ccaagaaatc cacagcggcg 28260
gcagcagcag gaggaggagce gctgcgtcectg gegcccaacg aacccgtatce gacccgcgag 28320
cttagaaaca ggatttttcc cactctgtat gctatatttc aacagagcag gggccaagaa 28380
caagagctga aaataaaaaa caggtctctg cgatccctca cccgcagcetg cctgtatcac 28440
aaaagcgaag atcagcttcg gecgcacgctg gaagacgcgg aggctctcett cagtaaatac 28500
tgcgcgetga ctcecttaagga ctagtttcecge gcecctttete aaatttaage gcgaaaacta 28560
cgtcatctece agcggccaca cccggcegceca gcacctgttg tcagecgcecat tatgagcaag 28620
gaaattccca cgccctacat gtggagttac cagccacaaa tgggacttgce ggctggaget 28680
gcccaagact actcaacccg aataaactac atgagcgcgg gaccccacat gatatcccecgg 28740
gtcaacggaa tacgcgccca ccgaaaccga attctectgg aacaggcggce tattaccacc 28800
acacctcgta ataaccttaa tccccegtagt tggcccgetg cecctggtgta ccaggaaagt 28860
ccegetecca ccactgtggt acttceccaga gacgcccagg ccgaagttca gatgactaac 28920
tcaggggcgce agcttgcggg cggctttegt cacagggtge ggtcegeccgg gcagggtata 28980
actcacctga caatcagagg gcgaggtatt cagctcaacg acgagtcggt gagctcectcecg 29040
cttggtcectcece gtccggacgg gacatttcag atcggcggceg ccggccgcte ttcattcacg 29100
cctegtecagg caatcctaac tetgcagacce tcegtcectetg agecgegcete tggaggcatt 29160
ggaactctgc aatttattga ggagtttgtg ccatcggtcet actttaaccce cttetcggga 29220
ccteceeggece actatccgga tcaatttatt cctaactttg acgcggtaaa ggactecggeg 29280

gacggctacg actgaatgtt aatatgactc tcttaaggta gccaaatagg gataattcga 29340
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tttegegaag

ttacggggte

atggccegec

ttcccatagt

aaactgccca

tcaatgacgg

ctacttggca

agtacatcaa

ttgacgtcaa

acaactcege

gcagagctgg

gcgaggaget

gccacaagtt

tgaagttcat

tgacctacgg

tcaagtcege

gcaactacaa

agctgaaggg

actacaacag

acttcaagat

agaacacccc

agtccgeect

tgaccgeege

aagtaggaaa

ggaaacacta

ccacatttgt

aacataaaat

aataaagcaa

gtggtttgte

acagtggcgg

gtaatattaa

gcaagaccgt

ccaactgtge

cctggagtte

ctaaaagtgg

cgtgctacag

ttagaaactc

ggtgacattt

ggcecgaget

attagttcat

tggctgaceyg

aacgccaata

cttggcagta

taaatggcce

gtacatctac

tgggegtgga

tgggagtttg

cccattgacyg

tttagtgaac

gttcaccggyg

cagegtgtec

ctgcaccacc

cgtgcagtge

catgcccgaa

gacccgegece

catcgactte

ccacaacgte

ccgceccacaac

catcggegac

gagcaaagac

cgggatcact

cactacacag

caggactcca

agaggtttta

gaatgcaatt

tagcatcaca

caaactcatc

cecgetegace

gttectgtee

ctgaagatac

cttttcttac

ttactcttaa

gagggggact

cacccattac

aaaacaataa

gtataaagga

cggtaccegyg

agcccatata

cccaacgacce

gggactttce

catcaagtgt

gectggeatt

gtattagtca

tagcggtttyg

ttttggcacc

caaatgggceg

cgtcagatce

gtggtgccca

dgcgagggcyg

ggcaagctge

ttcageceget

ggctacgtee

gaggtgaagt

aaggaggacyg

tatatcatgg

atcgaggacyg

ggcecegtge

cccaacgaga

ctcggcatgyg

ctccataaag

taaagtagga

cttgctttaa

gttgttgtta

aatttcacaa

aatgtatctt

tgcaggcatg

atccgcacce

cttcaacccce

tccteecttt

gtgtttaacc

tacagtggat

taaaaataat

actatgtgcc

tagtattaac

ggatctgcat

tggagttceg

ccecgeccatt

attgacgtca

atcatatgecc

atgcccagta

tcgctattac

actcacgggyg

aaaatcaacg

gtaggcgtgt

gctagecggt

tcctggtega

agggcgatgc

cegtgecctyg

accccgacca

aggagcgcac

tcgagggcga

gcaacatcct

ccgacaagea

gcagegtgcea

tgctgeccga

agcgcgatca

acgagctgta

taggaaacac

aacactacat

aaaacctcce

acttgtttat

ataaagcatt

aagcttggta

geggecegeat

actatcttca

gtgtatccat

gtatccccca

ccactaacaa

gacactgatg

cactctgtag

aaattgggaa

accttatgga

tagttattaa tagtaatcaa

cgttacataa cttacggtaa

gacgtcaata atgacgtatg

atgggtggag tatttacggt

aagtacgccce cctattgacg

catgacctta tgggacttte

catggtgatg cggttttgge

atttccaagt ctccacccca

ggactttcca aaatgtcgta

acggtgggag gtctatataa

cgccaccatyg gtgagcaagyg

getggacgge gacgtaaacg

cacctacgge aagctgacce

geccaccete gtgaccaccce

catgaagcag cacgacttct

catcttette aaggacgacyg

caccctggtyg aaccgcatceg

ggggcacaag ctggagtaca

gaagaacggce atcaaggtga

getegecgace cactaccage

caaccactac ctgagcacce

catggtcctyg ctggagtteg

caagtaaagc ggcctccata

tacattaatt ccataaagta

ctagatcata atcagccata

acacctccce ctgaacctga

tgcagcttat aatggttaca

tttttcactg cattctagtt

ccgagetegg atcatccage

cgaaatcgeg atataacagg

tgttgttgca gatgaagcge

atgacacgga aaccggtect

atgggtttca agagagtccc

ccacaggegg atctctacag

gtaccttaca agaaaacata

aactatccat tggaaatgga

atgggttaaa atttaacaac

ctggaataaa ccctccacct

29400

29460

29520

29580

29640

29700

29760

29820

29880

29940

30000

30060

30120

30180

30240

30300

30360

30420

30480

30540

30600

30660

30720

30780

30840

30900

30960

31020

31080

31140

31200

31260

31320

31380

31440

31500

31560

31620
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aactgtcaaa ttgtggaaaa cactaataca aatgatggca aacttacttt agtattagta 31680
aaaaacggag ggcttgttaa tggctacgtg tctctagttg gtgtatcaga cactgtgaac 31740
caaatgttca cacaaaagac agcaaacatc caattaagat tatattttga ctcttctgga 31800
aatctattaa ctgatgaatc agacttaaaa attccactta aaaataaatc ttctacagcg 31860
accagtgaaa ctgtagccag cagcaaagcc tttatgccaa gtactacage ttatcecctte 31920
aacaccacta ctagggatag tgaaaactac attcatggaa tatgttacta catgactagt 31980
tatgatagaa gtctatttcc cttgaacatt tctataatgc taaacagccg tatgatttct 32040
tccaatgttg cctatgccat acaatttgaa tggaatctaa atgcaagtga atctccagaa 32100
agcaacatag ctacgctgac cacatcccce tttttcetttt cttacattac agaagacgac 32160
aactaaaatg aattcagaat cgtttgtgtt atgtttcaac gtgtttattt ttcaattgca 32220
gaaaatttca agtcattttt cattcagtag tatagcccca ccaccacata gcttatacag 32280
atcaccgtac cttaatcaaa ctcacagaac cctagtattc aacctgccac ctccctceccca 32340
acacacagag tacacagtcc tttctceccceg gctggcectta aaaagcatca tatcatgggt 32400
aacagacata ttcttaggtg ttatattcca cacggtttce tgtcgagcca aacgctcatce 32460
agtgatatta ataaactccc cgggcagctce acttaagttce atgtcgcetgt ccagetgcetg 32520
agccacaggce tgctgtccaa cttgecggttg cttaacggge ggcgaaggag aagtccacge 32580
ctacatgggg gtagagtcat aatcgtgcat caggataggg cggtggtgct gcagcagcgce 32640
gcgaataaac tgctgccgce gccgctecgt cctgcaggaa tacaacatgg cagtggtcete 32700
ctcagcgatg attcgcaccg cccgcagcat aaggcgectt gtecteccggg cacagcageg 32760
caccctgatce tcacttaaat cagcacagta actgcagcac agcaccacaa tattgttcaa 32820
aatcccacag tgcaaggcgce tgtatccaaa gctcatggcg gggaccacag aacccacgtg 32880
gccatcatac cacaagcgca ggtagattaa gtggcgaccce ctcataaaca cgctggacat 32940
aaacattacc tcttttggca tgttgtaatt caccacctce cggtaccata taaacctctg 33000
attaaacatg gcgccatcca ccaccatcct aaaccagctg gccaaaacct geccgecgge 33060
tatacactgc agggaaccgg gactggaaca atgacagtgg agagcccagg actcgtaacce 33120
atggatcatc atgctcgtca tgatatcaat gttggcacaa cacaggcaca cgtgcataca 33180
cttcctecagg attacaaget cctceccecegegt tagaaccata tcccagggaa caacccatte 33240
ctgaatcagc gtaaatccca cactgcaggg aagacctcge acgtaactca cgttgtgcat 33300
tgtcaaagtg ttacattcgg gcagcagcgg atgatcctcece agtatggtag cgcgggttte 33360
tgtctcaaaa ggaggtagac gatccctact gtacggagtg cgccgagaca accgagatcg 33420
tgttggtcegt agtgtcatgce caaatggaac gccggacgta gtcatatttc ctgaagcaaa 33480
accaggtgcg ggcgtgacaa acagatctgce gtctccggte tcecgecgcetta gatcgetctg 33540
tgtagtagtt gtagtatatc cactctctca aagcatccag gcgccccctg gettegggtt 33600
ctatgtaaac tccttcatgce geccgetgcecce tgataacatce caccaccgca gaataagcca 33660
cacccagcca acctacacat tecgttetgeg agtcacacac gggaggagceg ggaagagctg 33720
gaagaaccat gttttttttt ttattccaaa agattatcca aaacctcaaa atgaagatct 33780
attaagtgaa cgcgctccece tecggtggeg tggtcaaact ctacagccaa agaacagata 33840

atggcatttg taagatgttg cacaatggct tccaaaaggc aaacggccct cacgtccaag 33900
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tggacgtaaa ggctaaaccc ttcagggtga atctcctcecta taaacattcc agcaccttca 33960
accatgccca aataattctce atctcgeccac cttcectcaata tatctctaag caaatcccga 34020
atattaagtc cggccattgt aaaaatctgc tccagagcge cctceccacctt cagcctcaag 34080
cagcgaatca tgattgcaaa aattcaggtt cctcacagac ctgtataaga ttcaaaagcg 34140
gaacattaac aaaaataccg cgatcccgta ggtcecctteg cagggccagce tgaacataat 34200
cgtgcaggtce tgcacggacc agcgcggcca cttcecccecgee aggaaccatg acaaaagaac 34260
ccacactgat tatgacacgc atactcggag ctatgctaac cagcgtagcc ccgatgtaag 34320
cttgttgcat gggcggcgat ataaaatgca aggtgctgct caaaaaatca ggcaaagcct 34380
cgcgcaaaaa agaaagcaca tcgtagtcat gctcatgcag ataaaggcag gtaagctccg 34440
gaaccaccac agaaaaagac accatttttc tctcaaacat gtctgcgggt ttcectgcataa 34500
acacaaaata aaataacaaa aaaacattta aacattagaa gcctgtctta caacaggaaa 34560
aacaaccctt ataagcataa gacggactac ggccatgccg gcgtgaccgt aaaaaaactg 34620
gtcaccgtga ttaaaaagca ccaccgacag ctccteggte atgtccggag tcataatgta 34680
agactcggta aacacatcag gttgattcac atcggtcagt gctaaaaagc gaccgaaata 34740
gcceggggga atacatacce gcaggcgtag agacaacatt acagccccca taggaggtat 34800
aacaaaatta ataggagaga aaaacacata aacacctgaa aaaccctcct gectaggcaa 34860
aatagcaccce tcccgctecca gaacaacata cagcgcttcece acagcggcag ccataacagt 34920
cagccttace agtaaaaaag aaaacctatt aaaaaaacac cactcgacac ggcaccagct 34980
caatcagtca cagtgtaaaa aagggccaag tgcagagcga dgtatatatag gactaaaaaa 35040
tgacgtaacg gttaaagtcc acaaaaaaca cccagaaaac cgcacgcgaa cctacgccca 35100
gaaacgaaag ccaaaaaacc cacaacttcc tcaaatcgtc acttccegttt tcccacgtta 35160
cgtcacttce cattttaaga aaactacaat tcccaacacc tctagagaca agttactccg 35220
ccctaaaacce tacgtcaccce geccegttee cacgccecege gccacgtcac aaactccacce 35280
ccectecattat catattggcet tcaatccaaa ataaggtata ttat 35324
<210> SEQ ID NO 52

<211> LENGTH: 105

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 52

tccataaagt aggaaacact acacagctcc ataaagtagyg aaacactaca ttaattccat 60
aaagtaggaa acactacagg actccataaa gtaggaaaca ctaca 105
<210> SEQ ID NO 53

<211> LENGTH: 4059

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 53

tggccectee ctegggttac cccacagect aggecgatte gacctetete cgetggggece 60

ctegetggeg tcectgeace ctgggagege gageggegeg cgggegggga agegeggecce 120
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agaccccegg gtecgeccgg agcagcectgeg ctgtegggge caggccgggce tcccagtgga 180
ttcgegggea cagacgccca ggaccgceget ccccacgtgg cggagggact ggggacccegg 240
gcacccegtee tgccccttca ccttecaget cegectcecte cgegeggacce ccgccccgte 300
ccgacccecte cegggtcecce ggeccagcecee ccteccegggece ctcccagece cteccecttece 360
tttcegegge ccegecctet ccotegeggeg cgagtttcag gcagegetge gtectgetge 420
gcacgtggga agccctggee ceggccaccce ccgcgataga tctcgagaat tcacgcgaat 480
tceggcttaca ccgggactga aaatgagaca tattatctge cacggaggtg ttattaccga 540
agaaatggcc gccagtcttt tggaccagct gatcgaagag gtactggcetg ataatcttcece 600
acctecctage cattttgaac cacctaccct tcacgaactg tatgatttag acgtgacggce 660
ccccgaagat cccaacgagg aggceggttte gcagattttt cccgactctg taatgttgge 720
ggtgcaggaa gggattgact tactcacttt tccgccggeg cceggttete cggagecgec 780
tcacctttcec cggcagcceg agcagccgga gcagagagece ttgggtccgg tttetatgece 840
aaaccttgta ccggaggtga tcgatcttac ctgccacgag gctggctttce cacccagtga 900
cgacgaggat gaagagggtg aggagtttgt gttagattat gtggagcacc ccgggcacgg 960

ttgcaggtct tgtcattatc accggaggaa tacgggggac ccagatatta tgtgttcecget 1020
ttgctatatg aggacctgtg gcatgtttgt ctacagtcect gtgtctgaac ctgagcctga 1080
geecgageca gaaccggage ctgcaagacce tacccgecgt cctaaaatgg cgectgetat 1140
cctgagacgce ccgacatcac ctgtgtctag agaatgcaat agtagtacgg atagctgtga 1200
ctcecggtect tctaacacac ctecctgagat acacccggtg gtcccgcectgt gecccattaa 1260
accagttgcce gtgagagttg gtgggcgtcg ccaggctgtg gaatgtatcg aggacttget 1320
taacgagcct gggcaacctt tggacttgag ctgtaaacgc cccaggccat aaggtgtaaa 1380
cctgtgaage cgaattcgeg tcgagcatge atctagggceg gceccaattceg cccctcectece 1440
ccecececct cteectecee cecceectaa cgttactgge cgaagecget tggaataagg 1500
ccggtgtgeg tttgtctata tgttatttte caccatattg cecgtcecttttg gcaatgtgag 1560
ggccecggaaa cctggecectg tcettettgac gagcattcecet aggggtettt ccectcetege 1620
caaaggaatg caaggtctgt tgaatgtcgt gaaggaagca gttcctctgg aagcttettg 1680
aagacaaaca acgtctgtag cgaccctttg caggcagegg aaccccccac ctggcgacag 1740
gtgectetge ggccaaaage cacgtgtata agatacacct gcaaaggcegg cacaacccca 1800
gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa tggctctcct caagcgtatt 1860
caacaagggg ctgaaggatg cccagaaggt accccattgt atgggatctg atctggggcece 1920
tcggtgcaca tgctttacat gtgtttagtc gaggttaaaa aaacgtctag gccccccgaa 1980
ccacggggac gtggttttcecc tttgaaaaac acgatgataa gcttgccaca acccgggatce 2040
ctctagagtc gaaattcgge ttcectgaccte atggaggcett gggagtgttt ggaagatttt 2100
tctgctgtge gtaacttgcet ggaacagagce tctaacagta cctcttggtt ttggaggttt 2160
ctgtggggct catcccaggce aaagttagtc tgcagaatta aggaggatta caagtgggaa 2220
tttgaagagc ttttgaaatc ctgtggtgag ctgtttgatt ctttgaatct gggtcaccag 2280
gcgettttee aagagaaggt catcaagact ttggattttt ccacaccggg gcgcgctgeg 2340

gctgetgttyg cttttttgag ttttataaag gataaatgga gcgaagaaac ccatctgagce 2400
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ggggggtacc tgctggattt tctggccatg catctgtgga gagcggttgt gagacacaag 2460
aatcgectge tactgttgte tteccgtecge ccggcgataa taccgacgga ggagcagcag 2520
cagcagcagg aggaagccag geggceggegg caggagcaga gceccatggaa cccgagagece 2580
ggcctggace ctcecgggaatg aatgttgtac aggtggctga actgtatcca gaactgagac 2640
gcattttgac aattacagag gatgggcagg ggctaaaggg ggtaaagagg gagcgggggy 2700
cttgtgaggce tacagaggag gctaggaatc tagcttttag cttaatgacc agacaccgtce 2760
ctgagtgtat tacttttcaa cagatcaagg ataattgcgc taatgagctt gatctgectgg 2820
cgcagaagta ttccatagag cagctgacca cttactggct gcagccaggg gatgattttg 2880
aggaggctat tagggtatat gcaaaggtgg cacttaggcc agattgcaag tacaagatca 2940
gcaaacttgt aaatatcagg aattgttgct acatctctgg gaacggggcce gaggtggaga 3000
tagatacgga ggatagggtg gcctttagat gtagcatgat aaatatgtgg ccgggggtgce 3060
ttggcatgga cggggtggtt attatgaatg taaggtttac tggccccaat tttagcggta 3120
cggttttect ggccaatacc aaccttatce tacacggtgt aagcttctat gggtttaaca 3180
atacctgtgt ggaagcctgg accgatgtaa gggttcgggg ctgtgecttt tactgctget 3240
ggaagggggt ggtgtgtcgce cccaaaagca gggcttcaat taagaaatgc ctcectttgaaa 3300
ggtgtacctt gggtatcctg tctgagggta actccagggt gcegccacaat gtggectecyg 3360
actgtggttg cttcatgcta gtgaaaagcg tggctgtgat taagcataac atggtatgtg 3420
gcaactgcga ggacagggcce tctcagatge tgacctgcte ggacggcaac tgtcacctge 3480
tgaagaccat tcacgtagcc agccactctce gcaaggectg geccagtgttt gagcataaca 3540
tactgacccg ctgttccttg catttgggta acaggagggg ggtgttccta ccttaccaat 3600
gcaatttgag tcacactaag atattgcttg agcccgagag catgtccaag gtgaacctga 3660
acggggtgtt tgacatgacc atgaagatct ggaaggtgct gaggtacgat gagacccgca 3720
ccaggtgcag accctgcgag tgtggcggta aacatattag gaaccagcct gtgatgectgg 3780
atgtgaccga ggagctgagg cccgatcact tggtgctgge ctgcacccge getgagtttg 3840
gctctagega tgaagataca gattgaggta ctgaaatatg tgggcaagcc gaatttcgac 3900
ccgggeggece tagegtttet agegtttaaa cgggccctcet agactcgage ggcctcecata 3960
aagtaggaaa cactacacag ctccataaag taggaaacac tacattaatt ccataaagta 4020
ggaaacacta caggactcca taaagtagga aacactaca 4059
<210> SEQ ID NO 54

<211> LENGTH: 1439

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: synthetic DNA

<400> SEQUENCE: 54

tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata tggagttcceg 60
cgttacataa cttacggtaa atggcccgece tggctgaceg cccaacgace cccegeccatt 120
gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttece attgacgtca 180
atgggtggag tatttacggt aaactgccca cttggcagta catcaagtgt atcatatgec 240

aagtacgcce cctattgacg tcaatgacgg taaatggccce gectggeatt atgcccagta 300
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catgacctta tgggactttc ctacttggca gtacatctac gtattagtca tcgctattac 360
catggtgatg cggttttggce agtacatcaa tgggcgtgga tageggtttyg actcacgggg 420
atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacce aaaatcaacyg 480
ggactttcca aaatgtcgta acaactccge cccattgacyg caaatgggceg gtaggcegtgt 540
acggtgggag gtctatataa gcagagetgg tttagtgaac cgtcagatcce gctagecggt 600
cgccaccatg gtgagcaagg gcgaggaget gttcaccggg gtggtgccca tcctggtcega 660
gectggacgge gacgtaaacg gccacaagtt cagegtgtece ggcgagggceg agggcgatge 720
cacctacgge aagctgaccce tgaagttcat ctgcaccacce ggcaagctge ccgtgecctg 780
geecacccte gtgaccacce tgacctacgg cgtgcagtge ttcagecget accccgacca 840
catgaagcag cacgacttct tcaagteccge catgcccgaa ggctacgtece aggagegcac 900
catcttette aaggacgacg gcaactacaa gacccgcegece gaggtgaagt tcgagggcga 960
caccectggtyg aaccgcatcg agctgaaggg catcgactte aaggaggacyg gcaacatcct 1020
ggggcacaag ctggagtaca actacaacag ccacaacgtc tatatcatgg ccgacaagca 1080
gaagaacggce atcaaggtga acttcaagat ccgccacaac atcgaggacg gcagegtgea 1140
gctegecgac cactaccage agaacacccce catcggegac ggeccegtge tgetgcccga 1200
caaccactac ctgagcaccc agtccgecct gagcaaagac cccaacgaga agcgcgatca 1260
catggtcecctg ctggagttceg tgaccgeccge cgggatcact ctcggcatgg acgagctgta 1320
caagtaaagc ggcctccata aagtaggaaa cactacacag ctccataaag taggaaacac 1380
tacattaatt ccataaagta ggaaacacta caggactcca taaagtagga aacactaca 1439
<210> SEQ ID NO 55
<211> LENGTH: 105
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: synthetic DNA
<400> SEQUENCE: 55
tccataaagt aggaaacact acacagctcc ataaagtagyg aaacactaca ttaattccat 60
aaagtaggaa acactacacc actccataaa gtaggaaaca ctaca 105

1. A recombinant adenovirus, which comprises:

a replication cassette comprising a polynucleotide com-
prising a human telomerase reverse transcriptase pro-
moter, E1A gene, IRES sequence and E1B gene in this
order, and a target sequence of a first microRNA,
wherein the first microRNA is miR-142 and the target
sequence comprises a nucleotide sequence having at
least 98% identity to the nucleotide sequence consisting
of SEQ ID NO: 52, and wherein the replication cassette
is integrated into the E1 region of the adenovirus
genome;

a labeling cassette comprising a reporter gene, a promoter
capable of regulating the expression of the reporter
gene, and a target sequence of a second microRNA,
wherein the second microRNA is miR-142 and the
target sequence comprises a nucleotide sequence hav-
ing at least 98% identity to the nucleotide sequence
consisting of SEQ ID NO: 52, and wherein the labeling
cassette is integrated into the E3 region of the adeno-
virus genome; and

a gene encoding a CD46-binding fiber protein comprising
at least the fiber knob region in the fiber protein of
adenovirus type 34 or 35, which comprises a nucleotide
sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 50 and is inte-
grated into the adenovirus genome.

2. The recombinant adenovirus according to claim 1,
wherein the reporter gene is a gene encoding a protein which
emits fluorescence or a gene encoding an enzyme protein
which generates a luminophore or a chromophore upon
enzymatic reaction.

3. The recombinant adenovirus according to claim 1,
wherein the promoter capable of regulating the expression of
the reporter gene is a human telomerase reverse transcriptase
promoter or cytomegalovirus promoter.

4. The recombinant adenovirus according to claim 1,
wherein the replication cassette comprises a nucleotide
sequence having at least 99%0 identity to the nucleotide
sequence consisting of SEQ ID NO: 53.
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5. The recombinant adenovirus according to claim 1,
wherein the labeling cassette comprises a nucleotide
sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 54.

6. A recombinant adenovirus, which comprises:

a replication cassette comprising a nucleotide sequence
having at least 99% identity to the nucleotide sequence
consisting of SEQ ID NO: 53 and is integrated into the
E1 region of the adenovirus genome;

a labeling cassette comprising a nucleotide sequence
having at least 99% identity to the nucleotide sequence
consisting of SEQ ID NO: 54 and is integrated into the
E3 region of the adenovirus genome; and

a gene encoding a CD46-binding fiber protein comprising
a nucleotide sequence having at least 99% identity to
the nucleotide sequence consisting of SEQ ID NO: 50
and is integrated into the adenovirus genome.

7. A recombinant adenovirus, which comprises a nucleo-

tide sequence having at least 99% identity to the nucleotide
sequence consisting of SEQ ID NO: 51.
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