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(57) ABSTRACT 

The present invention relates to a polymorphic CYP2C8 
polynucleotide. Moreover, the invention relates to genes or 
vectors comprising the polynucleotides of the invention and 
to a host cell genetically engineered with the polynucleotide 
or gene of the invention. Further, the invention relates to 
methods for producing molecular variant polypeptides or 
fragments thereof, methods for producing cells capable of 
expressing a molecular variant polypeptide and to a 
polypeptide or fragment thereof encoded by the polynucle 
otide or the gene of the invention or which is obtainable by 
the method or from the cells produced by the method of the 
invention. Furthermore, the invention relates to an antibody 
which binds specifically the polypeptide of the invention. 
Moreover, the invention relates to a transgenic non-human 
animal. The invention also relates to a solid Support com 
prising one or a plurality of the above mentioned polynucle 
otides, genes, vectors, polypeptides, antibodies or host cells. 
Furthermore, methods of identifying a polymorphism, iden 
tifying and obtaining a prodrug or drug or an inhibitor are 
also encompassed by the present invention. In addition, the 
invention relates to methods for producing of a pharmaceu 
tical composition and to methods of diagnosing a disease. 
Further, the invention relates to a method of detection of the 
polynucleotide of the invention. Furthermore, comprised by 
the present invention are a diagnostic and a pharmaceutical 
composition. Even more, the invention relates to uses of the 
polynucleotides, genes, vectors, polypeptides or antibodies 
of the invention. Finally, the invention relates to a diagnostic 
kit. 
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Figure 4 
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Fig. 7 

AF136830. GI:6707879 
cattt taatc 
gattagatta 
tgttttgctt 
tCacttgcat 
to tctaaact 
tgatgagtgt 
cattgtataa 
aatttagaat 
gatCtagtaa 
to coatttca 
ctgttgttcca 
Ctgttg tatga 
catgtctgga 
ttatgtgaga 
agagggg aga 
taaacaaata 
tggCgitatict 
gagc.cagctg 
atc.ccgg titt 
ttct titcc.ca 
tgaatataca 
tg tatt tatg 
tCtttgacat 
attattatgt 
aatatacatt 
tattoactat 
ggcttttgtt 
tittatacaca 
attaatctga 
ttcticcatca 
CCaatcCaat 
aaaagaaCat 
gatctaggtg 
ttataaaaac 
gaacct tttg 

cactggtgct 
atccacaagt 
aaaaggaagg 
tctgttgttgtc. 
gggaataatt 
gaaaattcto 
CtgggtCtaa 
aaagg taatc 
tgttcataaa 
gg totgcaca 
tottctgttg 
ttacatt Cta 
ggtgactgga 
ttggcc.ctitt 
actCtaattit 
acgg actitct 
tdagagtaac 
tggtgtaagt 
taccggcaat 
atttgaaaaa 
tittatatata 
ttatt attat 
gtaaagtaaa 
aataa Catat 
tattagctaa 
ttcatgttta 
at Caagggct 
aaatatagaa 
gaatattgaa 
toacagoa.ca 
a Caattalaac 
tttatttcta 
attgtttact 
tttggagtgc 
tggtoctggit 

AF136831.1 GI:6707880 
Cagagctgta 
atgctacaga 
gttcctccag 
tcctggaagc 
ttgatgtttc 
cccaggctgg 
CaCCattctic 
CCC.gg Ctaat 

ggagaaggaa 
tagatgttala 
ccalattgcaa 
acactattat 
ttttgttctitc 
agtgcagtgg 
ctg.cCtcago 
tttittg tatg 

AF136832.1 GI:6707881 
agtttctt.ca 
actgttgttgat 
aagtgg cago 
atgtgtggca 
g tatttggag 
aaagttctatg 
ggatatgagg 

tttittaaaac 
ttgttgtacca 
tataacaatc 
aatatgaaca 
caaatagoga 
gtcctgtgtt 
Cagtgaagga. 

AF136833.1 GI:6707882 

agaattatta 
attgaattitt 
Cag Caagatg 
cittagctaaa. 
ttacagtggg 
tgtaaatttg 
tattittctta 
ttt toagagc 
to cagttgta 
ttgcagtggit 
aat CCaCaac 
ttatttgtaa 
aggtggagaa 
Ccttaatagt 
ttatttctitc 
atttaatgtg 
taatgtctgg 
gg taatgaac 
gag Ctgttgttg 
taaaaaatga 
tacttittata 
gtaataatgt 
taatcaccita 
at atttatgt 
taatttgata 
ggcagctgta 
aagttcticcita 
tacactgatt 
ttittgagtat 
ttggaacaac 
Cagaatcto C 
tcCatgggCC 
ttacatgtca 
aag Ctcacag 
gCtgttgttctic 

gctc.ccitcct 
gga Catctg.c 
aggg taagtt 
aatagatcat 
c tatttittitt 
CactatotcC 
citcc.cccgag 

aggtoaaatg 
attgcCtggg 
accatcacat 
ttaaaaaata 
cittattittgc 
Caccgtg tat 
agC 

actaaattaa. 
agtcaatctt 
Caggggittat 
gtactgaatc 
Caaagataat 
toataatgtc. 
atgaaag agc 
atgcctttgt 
tittagatctt 
tctgtgcc ct 
tgttgttctg 
caataacaga 
gccatagatt 
gctgaacaac 
ttittgagcgt. 
aagcCtgttg 
ggtttgttitt 
CCCaatgggt 
gCactgacag 
taatctittat 
tatttalatat 
atgitalacact 
ttattataat 
atattgttta 
tatgtatggit 
ttittaagttga 
tttitttgata 
toccitcaagg 
att CtaaCat 
Caggg actitt 
tagattggca 
aaagttcCact 
aagaga Caca 
Ctgtcttaat 
tottt tatgc 

ggCCC CactC 
aaatct titca 
atttgactg.c 
tgtaaagcaa. 
tttitt tttga 
actoactgca 
taactgggac 

aatgttgctga 
tCattgcgtg 
ttatgtacala 
Caatgaaaat 
tgctatttgc 
tttgg catga 
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tgtt tatt tt 
ggtggc.ccgg 
ggtttccago 
to catggtCt 
tgag agaata 
tataala Cata 
tggaaataac 
atacacactt 
catgaccatt 
ggg to Catto 
tgtataatitt 
cCalaalaa Cala 
ttcaag.ccct 
titt cacttgt 
citc.cggtcCt 
citt totgaac 
gtttttctaa 
atcagalagat 
gtgtc.ctgtt 
acticcagtCt. 
aatatttaat 
ccctgctaat 
aatgtaataa 
tata cattta 
aattcaa.cat 
actatactaa 
tag cattaca 
toatalaattC 
agaatcattt 
taattaaaaa 
ctggaaagaa 
cagaaaaaaa 
Cactalaatta 
aagaag agaa 
ttctic titt to 

citct tcc tat 
ccaatgtaag 
tatttittaga 
aatactCCCt 
gacggagtct 
agctotgcct 
tacaggtgCC 

atgtgttgaa 
gcacatcaca 
aattcagaala 
gtcagtctga 
attt cottetc 
atcCCatagt 
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gaaagttcact 
tttalactgga 
ccoagcttgg 
aactittctCC 
aaaagagatg 
atcgataaaa. 
tgtactggtC 
tgttattagt 
gacitatcagt 
agtgattitCC 
citct tcct tg 
tagaag cagc 
gtgCCataala 
gaggtgatgc 
CttatcCtta 
agag toaagg 
aattgttctt 
citctgctcaa 
Ctcc.cagagt 
Cttittaatga 
agtataaata 
toagtttgtc 
taa Cacaa at 
aatatatata 
g tatgagtta 
a tatttgaaa 
atgtacattt 
C Caactgg to 
actitcagtgt 
tacctgggct 
ggagtaggac 
gtataaattg 
gCagg gag tog 
ggcttcaatg 
actctgg 

tattggaaat 
totgcctitat 
Caaaatatat 
ctgaact tct 
cgctotattg 
ccCaggttca 
citccaccatg 

gtgaggatga 
ggc.catctat 
tatcgaatct 
atcataCata 
ccagttctda 
ggtgtt toat 
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tactaaagga 
ggatggaaaa. 
cgagtgttgc 
attaggaatc 
aacCttgcgg 
toactgcc tt 
gaCCttaa.ca 
gg tott catt 

cittgg taggit 
cagagcCCta 
agcactittct 
atttc.ca.gca 
aattittggga 
gtggaggagt 
gttacctgtc 
gcgcatcCtg 

AF136834.2 GI:7544370 
atgctcaact 
tgg acacatg 
Cagatgcaaa 
tagct tcacc 
CCg 

catatttalag 
gggaatttgt 
tottttalaat 
citgttgatcc.c 

AF136835.1 GI:6707884 
toaggatt.ct 
catttatt.ca 
Cttittataca 
ttcaaaattit 
attitc.cccat 
gala Cagatgg 
tottagtaaa 

gaactc.ccca 
aggttgtagg 
ataaaaatga 
tcagccticca 
Cagaagttgca 
CaCCtggaala 

AF136836.1 GI:6707885 
tgggagatat 
gtatacatat 
aaaaaatgta 
ttatagittat 
tatttaatat 

acctaatgta 
gtgaCaala CC 
tatatgtata 
aatttcaatic 
tott ttctict 

AF136837.1 GI:6707886 
aCaacaaagt 
aacaccaagc 
alaatggagoa 
attoatcgaa 
gacaag catc 
aaaattgtcc 

gcttaaaaat 
atcactggat 
gg taagata t 
to cittctgta 
ttaattactt 
aatggctaga 

AF136838.1 GI:6707887 
ataa CaCaaa. 
gaaatattot 
tgtcaggaaa 
ttttctaata 
ttaaaattta 
act tctagga 

ttgaagtaag 
gtgttgactaa 
taaagtttga 
"ctgtactgtc. 
gtg tatttag 
aaagg acaac 

AF136839.1 GI:6707888 
to Ctgctcct 
aattt Cagaa 
aggcticattC 
tittaaaatga 

gCtgaa.gcaic 
CaatgCtgag 
tttalaattitc 
catctttgt 

gCacatattt 
aaaag Cttct 
tocttggctg 
atggaaagag 
tggggalaga.g 
tgagaaaaac 
titcactag tg 
gttgtcagoc 

gtaaaagtaa 
aagatatgtt 
atttatttitt 
actittcatcC 

tggatcCagg 
gaag acttgg 
tgitatgagtg 
atctttaggit 
aggggtCagg 
attggg toac 

tatgacgagt 
tgcactttgt 
aaaattitCCC 
agggcttggit 
tittaggtotg 

gttgctcitta 
gttaacaatc 
tagcaa.caga 
atttactaag 
attg tattta 
atgcata 

acagggcatc 
Cctaagcago 
gtcaactgat 
cagtatctot 
atatactggc 
caaaagttcag 

CCagaggltda 
aagatggtgc 
tgttgtcatca 

Ctgttgtcago 
Cagcagagct 
tgaattctoc 
atggaaggag 
gag cattgag 
Caagggtggg 
acgtoctitgg 
Ctcaggtggit 

tgtgtttatt 
taaaatttct 
taataattitt 

talagg CCaag 
tittaaaaatg 
aagaaaataa 
acagaaaatt 
gaattic.ccitt 
to ccaccota 

tattgggtgc 
gCacatataC 
ttcaaaatgg 
gtaagataca 
Caataattitc 

Cacgaagtta 
Ctcggg actt 
toag tattitt 
gatgtttaaa 
tgggcCtgca 

ggtatactitc 
gaatgattitC 
CtgcagtttC 
tttggctaac 
acataatttg 
aattcaatat 

Cagg taggac 
Cagtaticcitc 
gctgtaatct 
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tttgg taact 
tagcctatot 
cagtttctgc 
atc.cgg.cgitt 
gaccgtgttc 
tgactic tact 
aaa.catttca 
99a 

toatccatgc 
aaattitcCtt 
tttaaaaatt 
tocctgcaat 

attittattitt 
agaaaattga 
ttaccaccitt 
gctatatgttg 
toctagocaa 
atactgtgct 

agtacaCCaa 
ccitagaactt 
acatgatgtc. 
tatat cittat 
Cctic tactica 

Cattagg gag 
tatcgattgc 
gatttcttgt 
tgatcaggCC 
Ctaaa.catca 

tgcttittatt 
atgaatggaa 
tgCCatacca 
tittaaaaaat 
toagataatt 
tgaaaa 

Cacagatgat 
caccittgttt 
gtCtaaattit 
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ggggtgaggg 
gCatggctgC 
cCCttittttt 
tctCCCtcac 
aagaggaag C 
ctg.cgtcatt 
ggggtggcca 

tgatttittitt 
tatgtc.ttaa 
tttalaatctt 
gtgatctgct 

cCttggaaac 
tactaaaatg 
tgattitcCtg 
CaCaataaaa. 
gcaaagctgt 
tttctagtgg 

Cctgg CaCat 
aaagtataat 
ttattoatat 
gacatgttta 
ttga 

aaagtaaaag 
titcctgatca 
ccattttgttg 
agtaatgctt 
tggaaaatac 

totggggaala 
Cttgtagg to 
cacagttgct 
agtatgtttt 
gCatgaaatc 

gaacaaagtg 
citctoragaga 
gatgacacala 
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tatattatgg 
gtaatgttgc 
tcCatatatc 
agattgatca 
citta cac 

taattct titt 
tgggatttitt 
ttcgtttcca 
tgtaattggc 

AF136841.1 GI:6707890 
gccCoatgca 
gtttctotta 
ccotictaaca 

gtgaCCaCtg 
Cactatattt 
acacaagatg 

AF136842.1 GI:670789. 
ccaccactgg 
to atctatag 
cittctittata 
citgact tcc.g 

ccttaa.gctg 
atcaacgtta 
aatcagatta 
tgctacatga 

AF136843.1 GI:6707892 
tttcctaatc 
aaaagttgact 
aaaggaaag a 
gg taga attg 
Ctcacaatac 

caaatatctt 
actitcatgcc 
gagaacttitt 
citatttgtcc 
acCatCatta 

AF136844.1 GI:6707893 
aatatgtctic 
to catcCatt 
tattotgttt 
talactactitc 
cCgcatgg 

ttitttgtaca 
catcCacatg 
gtgcaagttca 
citt totttgt 

AF136845.1 GI:6707894 
tCtgcttcat 
Calactic tittt 
ct tcc.catt C 
cactgcacaa 
atgctaatac 

CCCtgttctga 
tttatcaagg 
acticalatatic 
atata totgc 
tttitctaatg 

tatatggctg 
atatoatgtt 
toagttctitt 
agacacagga 

atactaagtt 
citgtact tct 
agagaagtgC 

atcCatgtaa 
tggcgctacg 
totgttttgt 
tgacaaagaa 

tgaccCtggC 
tttctoagca 
tggaattagt 
atgat Caaga, 
ttgggc.calga 

tttgtttgtc 
ttcattcatc 
caaatgactg 
tat cittcagg 

agaatgctag 
acattcCCaC 
Ccatalag Cat 
aattatt cat 
ctgacttittt 

NM 000770.1 GI:4503220 mRNA 
agtgcaa.gct 
citggtgc tigt 
aggaagctoc 
gttaagga.ca 
gtg tattittg 
citgattgata 
actaaaggac 
tcCct cacala 
gaggaagctc 
actitt Catcc. 
tittgattata 
attctgaact 
CCaggaactic 
aaagtaaaag 
ttcctgatca 
ttggttggca 
agatatggac 
attgatcatg 
tacactgatg 
CCC catgcag 
ataatgg cat 
tittgaccctg 

Cacagotgtc. 
gtctic tottt 
Ctcctgg.ccc 
tctgcaaatc 
g catgaatcC 
atggagagga. 
ttggaatcat 
CCttgCggaa 
actgcc ttgt 
tgggctgtgc 
aag atcagaa 
CCCCatggat 
acaacaaagt 
aacaccalagc 
aaatggagca 
Ctgtagctga 
toctgctoct 
taattggcag 
citg tagtgca 
tgaccactga 
tactgacttic 
gccactittct 

ttaataagaa 
tatgcttcto 
cacticcitctt 
tttcaccalat 
catagtggtg 
gttttctgga 
ttccagoaat 
ttittgggatg 
ggaggagttg 
tocctgcaat 
tttitcticacc 
cCagg totgC 
gcttaaaaat 
atcactggat 
ggaalaaggac 
totatttgtt 
gctgaag Cac 
acacaggagc 
cgagatcCag 
tactaagttc 
cgtgctacat 
agataagaat 

gttgtact tc 
aatgtggcca 
Cttgtgtc.tt 
gCCCCtgcat 

Cagaalactac 
galaattitcca 
aaaact cata 

attactgttgt 
tgatgtccac 
tact tccagg 
titt CCtaatc 

cactittctag 
ggtaatagaa 
tggaatttac 
gcaccactict 
tag.cggggct 

ccaccatcca 
taccCaatca 
tttgtcacag 
aaaacgaatt 

ccCatctggc 
tat tatgtct 
CcaaactCca 
actCtgtaac 
aatatgttat 

galgaag gCtt 
tttitcactict 
Cctattattg 
ttctdaaaag 
titt catggat 
agaggcaatt 
ggaaagagat 
gggalagagg a 
agaaaaaCCa 
gtgatctgct 
Ctgatgaaaa 
aataattitcc 
gttgctcitta 
gttaacaatc 
alaccaaaagt 
gCtggalacag 
Ccagagg to a 
cc ctgcatgc 
agatacagtg 
agaaactacc 
gatgacaaag 
gg Caactitta 
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tggacatgital 
tgaattgcta 
gtcagotaaa 
gCaggatagg 

citcatCCCCa 
tagtgctggit 
Catgtggcag 

CtggCtggaC 
tact tctcCt 
gdacalaccat 
Caaata 

ataagaatgg 
actcgtttCC 
atgg cacctC 
taacacccat 
tgcaggagtt 

ttaatcaatc 
ttaatcaatt 
tcacagttala 
tgtgcaggag 

tg.ccgatctg 
tctctgacct 
ttaaggaga.g 
acttgtata 
cactgtaaaa. 

Calatgga acc 
ggagacagag 
gaaatatgct 
totatgg to c 
atgaggcagt 
cc.ccalatato 
ggaaggagat 
gCattgagga 
aggct tca CC 
ccgttgttitt 
gattoaatga 
citctact cat 
Cacgaagtta 
citcggg actt 
Cagaattcaa. 
agacaacaag 
cagctaaagt 
aggataggag 
accttgtcCC 
tcatCCCCala 
aattitcCtaa. 
agaaaagtga 
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acticatgttt 
tgacaaatgt 
gtCCaggaag 
agccacatgc 

agg talagctt 
ttggttccaa 
Cttga 

Ctgagtttcc 
cact tctgga 
aatgg Catta 

caactittaag 
atttgtattt 
Ctctggggct 
gtgctcCacc 
aactctgttg 

Catcatgtca 
atttactgca 
acaCalaggag 
aaggacttgc 

ctatoacctg 
CtCatcaaat 
ttgttcaggit 
attgCtgcat 
cacagaaaag. 

ttttgttgg to 
Ctgtaggaga 
acagatagat 
tgtgttcacc 
galaggalag CC 
toaaagaatt 
CCgg.cgtttC 
cc.gtgttcaa 
CtgttgatCCC 
ccagaaacga 
aaact tcagg 
tgattgtttc 
Cattagggag 
tatcgattgc 
tattgaaaac 
caccactctg 
CCaggalagag 
ccacatgcct 
Caccggtgtg 
gggCaca acc 
toCalaattatc 
citactitcatg 
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POLYMORPHISMS IN THE HUMAN GENE FOR 
CYTOCHROME P450 POLYPEPTDE 2C8 AND 

THEIR USE IN DAGNOSTIC AND THERAPEUTIC 
APPLICATIONS 

0001. The present invention relates to a polymorphic 
CYP2C8 polynucleotide. Moreover, the invention relates to 
genes or vectors comprising the polynucleotides of the 
invention and to a host cell genetically engineered with the 
polynucleotide or gene of the invention. Further, the inven 
tion relates to methods for producing molecular variant 
polypeptides or fragments thereof, methods for producing 
cells capable of expressing a molecular variant polypeptide 
and to a polypeptide or fragment thereof encoded by the 
polynucleotide or the gene of the invention or which is 
obtainable by the method or from the cells produced by the 
method of the invention. Furthermore, the invention relates 
to an antibody which binds specifically the polypeptide of 
the invention. Moreover, the invention relates to a transgenic 
non-human animal. The invention also relates to a solid 
Support comprising one or a plurality of the above men 
tioned polynucleotides, genes, vectors, polypeptides, anti 
bodies or host cells. Furthermore, methods of identifying a 
polymorphism, identifying and obtaining a pro-drug or drug 
or an inhibitor are also encompassed by the present inven 
tion. In addition, the invention relates to methods for pro 
ducing of a pharmaceutical composition and to methods of 
diagnosing a disease. Further, the invention relates to a 
method of detection of the polynucleotide of the invention. 
Furthermore, comprised by the present invention are a 
diagnostic and a pharmaceutical composition. Even more, 
the invention relates to uses of the polynucleotides, genes, 
vectors, polypeptides or antibodies of the invention. Finally, 
the invention relates to a diagnostic kit. 
0002 Cytochrome P450 enzymes are metabolic enzymes 
differentially expressed in several tissues. Cytochrome P450 
2C mRNA was detected in abundance in hepatic tissue, to a 
lesser extend in extrahepatic tissues, e.g. kidney, adrenal 
gland, brain, uterus, mammary gland, ovary and duodenum, 
but neither in testes nor ovary (Klose, J Biochem Mol 
Toxicol 13 (1999), 289-95). Of the CYP2C subfamily, 
clustered on chromosome 10q24.1 (Gray, Genomics 28 
(1995), 328-32), CYP2C9 and 2C19 are those which gained 
major interest due to their prominent role in metabolizing 
therapeutic drugs. Differential breakdown of their substrates 
led to the identification of alleles for poor (PM) or extensive 
metabolizers (EM). Nevertheless, the existence of minor 
CYP2C8 genes was known and characterized to display 
about 90% amino acid homology (Goldstein, Pharmacoge 
netics 4 (1994), 285-99). Only recently, the genomic 
sequence of CYP2C8, spanning a 31 kb region, was pub 
lished. Interestingly, the gene is involved in intergenic 
splicing with CYP2C18 composed of 9 exons (Finta, 
Genomics 63 (2000), 433-8). 
0003 Arachidonic acid is one major endogenous sub 
strate for CYP2C8 and specificially epoxidated to equivalent 
forms of 11, 12- and 14, 15-epoxides. Concerning Xenobi 
otical substrates CYP2C8 represents the isoform with the 
narrowest Substrate specificity. The anticancer drug taxol 
(paclitaxel), also well known to be a substrate for MDR-1 
(Mechetner, Clin Cancer Res. 4 (1998), 389-398), is known 
to be the prototype. Several other drugs, e.g. Verapamil 
(Tracy, Br J Clin Pharmacol. 47 (1999), 545-52) and rosigli 
tazone (Malinowski, Clin Ther. 22 (2000), 1151-68) are 
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preferable substrates for CYP2C8 in comparison to other 
CYP2Cs or CYP3As. Drugs like benzphetamine, retinoic 
acid, tolbutamide, benzo(a)pyrene, carbamazepine and 
R-ibuprofen represent a minor contribution of CYP2C8 
(Wrighton, J. Clin Invest. 80 (1987), 1017-22: Relling, J 
Pharmacol Exp Ther. 252 (1990), 442-7: Hamman, Biochem 
Pharmacol. 54 (1997), 33-41; Kerr, Biochem Pharmacol. 47 
(1994), 1969-79: Yun, Cancer Res. 52 (1992), 1868-74; Leo, 
Arch Biochem Biophys 259 (1987), 241-9). So far, the 
enzymatic induction has only be observed by phenobarbital 
and rifampicin (Morel, Eur J. Biochem. 191 (1990), 43744). 
Thum and Borlak (Thum and Borlak, Br J Pharmacol 130 
(2000), 1745-52) found a strong correlation between tissue 
specific gene expression and enzyme activity. Increased 
CYP2C8 mRNA expression within the right heart ventricle 
might explain for the lack of efficacy of cardioselective 
drugs like Verapamil. In a porcine system, Fisslthaler (Fis 
sithaler, Nature 401(1999), 493-7: Fissithaler, Semin Peri 
natol 24 (2000), 15-9: Fissithaler, Circ Res. 88 (2001), 
44-51) could show that CYP2C8 meets all criteria for the 
coronary endothelium-derived hyperpolarisation factor Syn 
thase acting on vascular Smooth muscle cells prior to dila 
tion. 

0004 Since the mRNA has been published, first single 
nucleotide polymorphisms (SNPs) in exons 3, 5 and 8 were 
reported in an abstract (Goldstein, Microsomes and Oxida 
tion, Stresa (2000), Italy): an exchange in position 139 of 
Arg to Lys (exon 3) could be linked to a SNP in exon 8 
(Lys399 Arg), occurring primarily in Caucasians, and corre 
lated to poor metabolizing phenotype (PM). Exon 5 displays 
a mutation (Iso269Phe) that is associated with poor metabo 
lizing enzyme restricted to African-Americans. The regula 
tion of the 2Cs is supposed to be modified by polymor 
phisms in the untranslated region. Regarding CYP2C8, two 
previously unidentified transcription regulatory factor sites 
for C/EBP and HPF-1, but no relevant SNPs were identified 
by Goldstein and coworkers (Goldstein, Microsomes and 
Oxidation, Stresa Italy (2000), Italy) in that region. 
0005. However, means and methods for reliable and 
improved diagnosing and treating a variety of diseases and 
disorders or for predicting and overcoming undesired drug 
effects or interactions based on dysfunctions or dysregula 
tions of cytochrome 2C8 variants were not available yet but 
are nevertheless highly desirable. Thus, the technical prob 
lem underlying the present invention is to comply with the 
above specified needs. 
0006 The solution to this technical problem is achieved 
by providing the embodiments characterized in the claims. 
0007 Accordingly, the present invention relates to a 
polynucleotide comprising a polynucleotide selected from 
the group consisting of: 

0008 (a) a polynucleotide having the nucleic acid 
sequence of SEQ ID NO: 54, 57, 60, 63, 66, 69, 72, 75, 
78, 81, 84, 87, 90,93, 96, 99, 102,105,108, 111, 114, 117, 
120, 123, 126, 129, 132, 135, 138, 141, 144, 147, 150, 
153, 156, 159, 162, 165, 168, 171, 174, 177, 180, 183, 
186, 189, 192, 195, 198, 201, 210, 213, 216, 219, 222, 
225, 228, 231, 234, 237, 240, 243, 246, 249, 252, 255, 
258, 261, 264, 267, 270, 273, 276, 279, 282, 285, 288, 
291, 306, 309, 318, 321, 324, 327, 330, 333, 342, 345, 
348, 351, 354, 357, 360, 363, 366, 369, 384, 387, 390, 
393, 396 or 399; 
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0009 (b) a polynucleotide encoding a polypeptide having 
the amino acid sequence of SEQID NO: 6, 8, 10, 12, 18, 
377, 379 or 381: 

0010 (c) a polynucleotide capable of hybridizing to a 
CYP2C8 gene, wherein said polynucleotide is having at a 
position corresponding to position 411, 560, 713, 817, 
824, 831, 879, 886, 1058, 1627, 1668, 1767, 1887, 1905 
or 1952 (GenBank accession No: AF 136830.1), at a 
position corresponding to position 171 or 258 (GenBank 
accession No: AF 136832.1), at a position corresponding 
to position 122, 150, 182, 334, 339 or 378 (GenBank 
accession No: AF 136833.1), at a position corresponding 
to position 162, 163, 243 (GenBank accession No: 
AF136834.2) or at position 583 (GenBank accession No: 
NM 000770.1), at a position corresponding to position 
13 or 180 (GenBank accession No: AF136835.1), at a 
position corresponding to position 116, 132, 172 or 189 
(GenBank accession No: AF 13.6836.1), at a position cor 
responding to position 42 or 101 (GenBank accession No: 
AF136837.1), at a position corresponding to position 309 
(GenBank accession No: AF 136838.1), at a position cor 
responding to position 1135 (GenBank accession No: 
NM 000770.1), at a position corresponding to position 
232 (GenBank accession No: AF 136840.1), at a position 
corresponding to position 206 (GenBank accession No: 
AF136842.1), at a position corresponding to position 30, 
87, 167, 197, 212, 221, 255 or 271 (GenBank accession 
No: AF 136843.1), at a position corresponding to position 
118 (GenBank accession No: AF136844.1), at a position 
corresponding to position 44 (GenBank accession No: 
AF136845.1) of the cytochrome 2C8 gene (GenBank 
accession No: GI: 13787 189) a nucleotide substitution, at 
a position corresponding to position 306 to 307, 1271 to 
1273 or 1397 to 1398 of the CYP2C8 gene (GenBank 
accession No: AF 136830.1), at a position corresponding 
to position 329 of the CYP2C8 gene (GenBank accession 
No: AF 136833.1), at a position corresponding to position 
87 of the CYP2C8 gene (GenBank accession No: 
AF136834.2) a deletion of one or more nucleotides or at 
a position corresponding to position 1785/1786 of the 
CYP2C8 gene (GenBank accession No: AF136830.1) or 
at a position corresponding to position 180/181 of the 
CYP2C8 gene (GenBank accession No: AF136833.1) an 
insertion of one or more nucleotides; 

0011 (d) a polynucleotide capable of hybridizing to a 
CYP2C8 gene, wherein said polynucleotide is having at a 
position corresponding to position 411, 817, 824, 831, 
879, 1058, 1767 or 1887 of the CYP2C8 gene (GenBank 
accession No: AF 136830.1) an A, at a position corre 
sponding to position 560 or 1668 of the CYP2C8 gene 
(GenBank accession No: AF 136830.1) a G, at a position 
corresponding to position 713 or 886 of the CYP2C8 gene 
(GenBank accession No: AF 136830.1) a T at a position 
corresponding to position 1627, 1905 or 1952 of the 
CYP2C8 gene (GenBank accession No: AF136830.1) a 
C, at a position corresponding to position 258 of the 
CYP2C8 gene (GenBank accession No: AF 136832.1) a T. 
at a position corresponding to position 171 of the 
CYP2C8 gene (GenBank accession No: AF136832.1) a 
C. at a position corresponding to position 122, 150 or 334 
of the CYP2C8 gene (GenBank accession No: 
AF136833.1) an A, at a position corresponding to position 
182 or 378 of the CYP2C8 gene (GenBank accession No: 
AF136833.1) a C, at a position corresponding to position 
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162, 163, 243 identical to position corresponding to 
position 583 of the CYP2C8 gene (GenBank accession 
No: NM 000770.1) of the CYP2C8 gene (GenBank 
accession No: AF 136834.2) an A, at a position corre 
sponding to position 180 of the CYP2C8 gene (GenBank 
accession No: AF 136835.1) an A, at a position corre 
sponding to position 13 of the CYP2C8 gene (GenBank 
accession No: AF136835.1) a G, at a position correspond 
ing to position 116 or 132 of the CYP2C8 gene (GenBank 
accession No: AF 13.6836.1) a G, at a position correspond 
ing to position 172 of the CYP2C8 gene (GenBank 
accession No: AF 13.6836.1) a G, at a position correspond 
ing to position 189 of the CYP2C8 gene (GenBank 
accession No: AF 13.6836.1) a C, at a position correspond 
ing to position 42 or 101 of the CYP2C8 gene (GenBank 
accession No: AF136837.1) a G, at a position correspond 
ing to position 1135 of the CYP2C8 gene (GenBank 
accession No: GI: 13787189) an A, at a position corre 
sponding to position 309 of the CYP2C8 gene (GenBank 
accession No: AF 136838.1) a T at a position correspond 
ing to position 232 (GenBank accession No: 136840.1) a 
T, at a position corresponding to position 30 or 212 of the 
CYP2C8 gene (GenBank accession No: AF136843.1) a T. 
at a position corresponding to position 87 of the CYP2C8 
gene (GenBank accession No: AF 136843.1) a G, at a 
position corresponding to position 167 or 197 of the 
CYP2C8 gene (GenBank accession No: AF 136843.1) an 
A, at a position corresponding to position 221, 255 or 271 
of the CYP2C8 gene (GenBank accession No: 
AF136843.1) a C, at a position corresponding to position 
118 of the CYP2C8 gene (GenBank accession No: 
AF136844.1) an A, at a position corresponding to position 
44 of the CYP2C8 gene (GenBank accession No: 
AF136845.1) a T: 

0012 (e) a polynucleotide encoding a molecular 
CYP2C8 variant polypeptide or fragment thereof, 
wherein said polypeptide comprises an amino acid Sub 
stitution at a position corresponding to any one of position 
159, 181, 209, 244, 263, 274, 343 or 365 of the CYP2C8 
polypeptide (GI: 13787 189); and 

0013 (f) a polynucleotide encoding a molecular CYP2C8 
variant polypeptide or fragment thereof, wherein said 
polypeptide comprises an amino acid Substitution of T to 
Pat position corresponding to position 159 (frameshift), 
V to I at a position corresponding to position 181, N to S 
at a position corresponding to position 209, I to V at a 
position corresponding to position 244, F to Lata position 
corresponding to position 263, E to Stop at a position 
corresponding to position 274, G to S at a position 
corresponding to position 365 or S to I at a position 
corresponding to position 343 of the CYP2C8 polypep 
tide (GenBank accession No: Gl: 13787189). 

0014. In the context of the present invention the term 
"polynucleotides’ or the term “polypeptides’ refers to dif 
ferent variants of a polynucleotide or polypeptide. Said 
variants comprise a reference or wild type sequence of the 
polynucleotides or polypeptides of the invention as well as 
variants which differ therefrom in structure or composition. 
Reference or wild type sequences for the polynucleotides are 
GenBank accession No: NM 000770.1 for mRNA. Refer 
ence or wild type sequence for the polynucleotide of the 
invention is for the 5' UTR: GenBank accession No: 
AF136830.1; for exon 1: GenBank accession No: 
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AF136831.1; for exon 2: GenBank accession No: 
AF136832.1 and AF 136833.1; for exon 3: GenBank acces 
sion No: AF 136833.1; for exon 4: GenBank accession No: 
AF136834.2 and AF 136835.1; for exon 5: GenBank acces 
sion No: AF 136836.1 and AF 136837.1; for exon 6: Gen 
Bank accession No: AF 136838.1 and AF 136839.1; for exon 
7: GenBank accession No: AF 136840.1 and AF136841.1; 
for exon 8: GenBank accession No: AF 136842.1 and 
AF136843.1; for exon9/3'UTR: GenBank accession No: 
AF136844.1 and AF136845.1; partly in combination with 
NM 000770.1 (mRNA). Reference or wild type sequence 
for the polypeptide of the CYP2C8 gene is GenBank acces 
sion No: GI: 13787189. In the context of the present 
invention the term “5'UTR refers to the untranslated region 
5' to the ATG start codon including the 5"upstream region 
encompassing the promoter. The term “3'UTR refers to the 
untranslated region 3' to the Stop codon. 
0.015 The differences in structure or composition usually 
occur by way of nucleotide or amino acid Substitution(s), 
addition(s) and/or deletion(s). Preferred substitution in 
accordance with the present invention are a T to G substi 
tution at a position corresponding to position 1668 (Gen 
Bank accession No: AF 136830.1), a G to A substitution at a 
position corresponding to position 831 (GenBank accession 
No: AF136830.1), a G to T substitution at a position 
corresponding to position 309 (GenBank accession No: 
AF136838.1) and 232 (GenBank accession No: 
AF136840.1) of the CYP2C8 gene. Preferred deletions in 
accordance with the invention are an AT deletion at a 
position corresponding to position 1397 to 1398 (GenBank 
accession No: AF 136830.1) and a deletion of at least one A 
at a position corresponding to position 329 (GenBank acces 
sion No: AF 136833.1) of the CYP2C8 gene. 
0016. In accordance with the present invention it has also 
been found that a deletion of the nucleotide A at a position 
corresponding to position 329 (GenBank accession No: 
AF136833.1) of the CYP2C8 gene leads to an altered 
C-terminus of the protein encoding a CYP2C8 polypeptide 
wherein said polypeptide comprises an amino acid Substi 
tution of T to Pat a position corresponding to position 159 
of the CYP2C8 polypeptide (GenBank accession No: GI: 
13787 189). In accordance with the present invention it has 
also been found that a substitution of a G to a T at a position 
corresponding to position 309 (GenBank accession No: 
AF136838.1) of the CYP2C8 gene leads to a polypeptide 
wherein said polypeptide comprises an amino acid Substi 
tution of E to a premature termination (stop) at a position 
corresponding to position 274 of the CYP2C8 polypeptide 
(GenBank accession No: GI: 13787 189) and a substitution 
of the nucleotide G to an A at a position corresponding to 
position 1135 (GenBank accession No: NM 000770.1) of 
the CYP2C8 gene leads to a polypeptide wherein said 
polypeptide comprises an amino acid Substitution of G to S 
at a position corresponding to position 365 of the CYP2C8 
polypeptide (GenBank accession No: GI: 13787189). This 
will alter the structure or confirmation of the protein and will 
abolish the activity of the drug metabolizing enzyme. 
0017 Preferably, said nucleotide substitution(s), addi 
tion(s) or deletion(s) comprised by the present invention 
result(s) in one or more changes of the corresponding amino 
acid(s) of the polypeptides of the invention. 
0018. The variant polynucleotides and polypeptides also 
comprise fragments of said polynucleotides or polypeptides 
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of the invention. The polynucleotides and polypeptides as 
well as the aforementioned fragments thereof of the present 
invention are characterized as being associated with a 
CYP2C8 dysfunction or dysregulation comprising, e.g., 
insufficient and/or altered metabolism. Said dysfunctions or 
dysregulations referred to in the present invention cause a 
disease or disorder or a prevalence for said disease or 
disorder. Preferably, as will be discussed below in detail, 
said disease is a deficiency in the metabolism of certain 
drugs which are metabolized by CYP2C8, e.g. Taxol. Vera 
pamil, or any other disease caused by a dysfunction or 
dysregulation due to a polynucleotide or polypeptides of the 
invention, also referred to as CYP2C8 gene associated 
diseases in the following. 
0019. The term “hybridizing” as used herein refers to 
polynucleotides which are capable of hybridizing to the 
polynucleotides of the invention or parts thereof which are 
associated with a CYP2C8 dysfunction or dysregulation. 
Thus, said hybridizing polynucleotides are also associated 
with said dysfunctions and dysregulations. Preferably, said 
polynucleotides capable of hybridizing to the polynucle 
otides of the invention or parts thereof which are associated 
with CYP2C8 dysfunctions or dysregulations are at least 
70%, at least 80%, at least 95% or at least 100% identical to 
the polynucleotides of the invention or parts thereof which 
are associated with CYP2C8 dysfunctions or dysregulations. 
Therefore, said polynucleotides may be useful as probes in 
Northern or Southern Blot analysis of RNA or DNA prepa 
rations, respectively, or can be used as oligonucleotide 
primers in PCR analysis dependent on their respective size. 
Also comprised by the invention are hybridizing polynucle 
otides which are useful for analyzing DNA-Protein interac 
tions via, e.g., electrophoretic mobility shift analysis 
(EMSA). Preferably, said hybridizing polynucleotides com 
prise at least 10, more preferably at least 15 nucleotides in 
length while a hybridizing polynucleotide of the present 
invention to be used as a probe preferably comprises at least 
100, more preferably at least 200, or most preferably at least 
500 nucleotides in length. 
0020. It is well known in the art how to perform hybrid 
ization experiments with nucleic acid molecules, i.e. the 
person skilled in the art knows what hybridization condi 
tions S/he has to use in accordance with the present inven 
tion. Such hybridization conditions are referred to in stan 
dard text books such as Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory (1989) N.Y. Pre 
ferred in accordance with the present inventions are poly 
nucleotides which are capable of hybridizing to the poly 
nucleotides of the invention or parts thereof which are 
associated with a CYP2C8 dysfunction or dysregulation 
under stringent hybridization conditions, i.e. which do not 
cross hybridize to unrelated polynucleotides such as poly 
nucleotides encoding a polypeptide different from the 
CYP2C8 polypeptides of the invention. 
0021. The term “corresponding as used herein means 
that a position is not only determined by the number of the 
preceding nucleotides and amino acids, respectively. The 
position of a given nucleotide or amino acid in accordance 
with the present invention which may be deleted, substituted 
or comprise one or more additional nucleotide(s) may vary 
due to deletions or additional nucleotides or amino acids 
elsewhere in the gene or the polypeptide. Thus, under a 
"corresponding position' in accordance with the present 
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invention it is to be understood that nucleotides or amino 
acids may differ in the indicated number but may still have 
similar neighboring nucleotides or amino acids. Said nucle 
otides or amino acids which may be exchanged, deleted or 
comprise additional nucleotides or amino acids are also 
comprised by the term “corresponding position'. Said nucle 
otides or amino acids may for instance together with their 
neighbors form sequences which may be involved in the 
regulation of gene expression, stability of the corresponding 
RNA or RNA editing, as well as encode functional domains 
or motifs of the protein of the invention. 
0022. By, e.g., “position 1271 to 1273 it is meant that 
said polynucleotide comprises one or more deleted nucle 
otides which are deleted between positions 1271 and posi 
tion 1273 of the corresponding wild type version of said 
polynucleotide. The same applies mutatis mutandis to all 
other position numbers referred to in the above embodiment 
which are drafted in the same format. 

0023. By, e.g., “position 180/181 it is meant that said 
polynucleotide comprises one or more additional nucle 
otide(s) which are inserted between positions 180 and posi 
tion 181 of the corresponding wild type version of said 
polynucleotide. The same applies mutatis mutandis to all 
other position numbers referred to in the above embodiment 
which are drafted in the same format, i.e. two consecutive 
position numbers separated by a slash (/). 
0024. In accordance with the present invention, the mode 
and population distribution of genetic variations in the 
CYP2C8 gene has been analyzed by sequence analysis of 
relevant regions of the human said gene from many different 
individuals. It is a well known fact that genomic DNA of 
individuals, which harbor the individual genetic makeup of 
all genes, including the CYP2C8 gene, can easily be purified 
from individual blood samples. These individual DNA 
samples are then used for the analysis of the sequence 
composition of the alleles of the CYP2C8 gene that are 
present in the individual which provided the blood sample. 
The sequence analysis was carried out by PCR amplification 
of relevant regions of said genes, Subsequent purification of 
the PCR products, followed by automated DNA sequencing 
with established methods (e.g. ABI dye terminator cycle 
sequencing). 

0025. One important parameter that had to be considered 
in the attempt to determine the individual genotypes and 
identify novel variants of the CYP2C8 gene by direct 
DNA-sequencing of PCR-products from human blood 
genomic DNA is the fact that each human harbors (usually, 
with very few abnormal exceptions) two gene copies of each 
autosomal gene (diploidy). Because of that, great care had to 
be taken in the evaluation of the sequences to be able to 
identify unambiguously not only homozygous sequence 
variations but also heterozygous variations. The details of 
the different steps in the identification and characterization 
of novel polymorphisms in the CYP2C8 gene (homozygous 
and heterozygous) are described in the examples below. 
0026. Over the past 20 years, genetic heterogeneity has 
been increasingly recognized as a significant source of 
variation in drug response. Many scientific communications 
(Meyer, Ann. Rev. Pharmacol. Toxicol. 37 (1997), 269-296 
and West, J. Clin. Pharmacol. 37 (1997), 635-648) have 
clearly shown that some drugs work better or may even be 
highly toxic in some patients than in others and that these 
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variations in patient’s responses to drugs can be related to 
molecular basis. This “pharmacogenomic' concept spots 
correlations between responses to drugs and genetic profiles 
of patients (Marshall, Nature Biotechnology, 15 (1997), 
954-957: Marshall, Nature Biotechnology, 15 (1997), 1249 
1252). In this context of population variability with regard 
to drug therapy, pharmacogenomics has been proposed as a 
tool useful in the identification and selection of patients 
which can respond to a particular drug without side effects. 
This identification/selection can be based upon molecular 
diagnosis of genetic polymorphisms by genotyping DNA 
from leukocytes in the blood of patient, for example, and 
characterization of disease (Bertz, Clin. Pharmacokinet. 32 
(1997), 210-256; Engel, J. Chromatogra. B. Biomed. Appl. 
678 (1996), 93-103). For the founders of health care, such as 
health maintenance organizations in the US and government 
public health services in many European countries, this 
pharmacogenomics approach can represent a way of both 
improving health care and reducing overheads because there 
is a large cost to unnecessary drugs, ineffective drugs and 
drugs with side effects. 

0027. The mutations in the variant genes of the invention 
Sometime result in amino acid deletion(s), insertion(s) and in 
particular in Substitution(s) either alone or in combination. It 
is of course also possible to genetically engineer Such 
mutations in wild type genes or other mutant forms. Meth 
ods for introducing such modifications in the DNA sequence 
of said genes are well known to the person skilled in the art; 
see, e.g., Sambrook, Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory (1989) N.Y. 

0028. For the investigation of the nature of the alterations 
in the amino acid sequence of the polypeptides of the 
invention may be used such as BRASMOL that are obtain 
able from the Internet. Furthermore, folding simulations and 
computer redesign of structural motifs can be performed 
using other appropriate computer programs (Olszewski, 
Proteins 25 (1996), 286-299; Hoffman, Comput. Appl. Bio 
sci. 11 (1995), 675-679). Computers can be used for the 
conformational and energetic analysis of detailed protein 
models (Monge, J. Mol. Biol. 247 (1995), 995-1012: Ren 
ouf, Adv. Exp. Med. Biol. 376 (1995), 37–45). These analy 
sis can be used for the identification of the influence of a 
particular mutation on metabolizing, binding and/or trans 
port of drugs. 

0029. Usually, said amino acid deletion, addition or sub 
stitution in the amino acid sequence of the protein encoded 
by the polynucleotide of the invention is due to one or more 
nucleotide Substitution, insertion or deletion, or any combi 
nations thereof. Preferably said nucleotide substitution, 
insertion or deletion may result in an amino acid Substitution 
of F to L at position corresponding to position 263 of the 
CYP2C8 polypeptide (GenBank accession No: GI: 
13787 189). The polypeptides encoded by the polynucle 
otides of the invention have altered biological or immuno 
logical properties due to the mutations referred to in accor 
dance with the present invention. Examples for said altered 
properties are stability of the polypeptides which may be 
effected or an altered substrate specificity or even a complete 
loss of the capability of metabolizing certain drugs. 

0030) The mutations in the CYP2C8 gene detected in 
accordance with the present invention are listed in Table 2. 
The methods of the mutation analysis followed standard 
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protocols and are described in detail in the Examples. In 
general Such methods are to be used in accordance with the 
present invention for evaluating the phenotypic spectrum as 
well as the overlapping clinical characteristics of diseases or 
conditions related to dysfunctions or dysregulations and 
diseases related to the poor or extensive metabolism (PM or 
EM) certain drugs. Advantageously, the characterization of 
said mutants may form the basis of the development of a 
diagnostic assay that is able to predict a patients efficacy to 
metabolize a drug for instance in anticancer treatment 
(taxol) or cardiovascular deficiencies (Verapamil). Said 
methods encompass for example haplotype analysis, single 
strand conformation polymorphism analysis (SSCA), PCR 
and direct sequencing. On the basis of thorough clinical 
characterization of many patients the phenotypes can then be 
correlated to these mutations. 

0031. Also comprised by the polynucleotides referred to 
in the present invention are polynucleotides which comprise 
at least two of the polynucleotides specified herein above, 
i.e. polynucleotides having a nucleotide sequence which 
contains all four mutations comprised by the above poly 
nucleotides or listed in Table 2 below (haplotype: positions 
831, 1397 to 1398 of GenBank accession No: AF136830.1, 
position 270 of GenBank accession No: AF 136833.1, and 
position 206 of (GenBank accession No: AF 136842.1). In 
accordance with the present invention it is also preferred to 
detect only one of the above mentioned polymorphisms of 
the haplotype, said one polymorphism being indicative for 
the presence of the other polymorphisms of the haplotype. 
Thus, in order to detect the presence of the above mentioned 
haplotype it is sufficient to determine the presence of any 
one of the polymorphisms comprised by said haplotype. 
Moreover, the polynucleotides referred to above allow the 
study of synergistic effects of said mutations in the CYP2C8 
gene and/or a polypeptide encoded by said polynucleotide 
on the pharmacological profile of drugs in patients who bear 
Such mutant forms of the gene or similar mutant forms that 
can be mimicked by the above described proteins. It is 
expected that the analysis of said synergistic effects provides 
deeper insights into the onset of CYP2C8 dysfunctions or 
dysregulations or diseases related to altered drug transport as 
described Supra. From said deeper insight the development 
of diagnostic and pharmaceutical compositions related to 
CYP2C8 dysfunctions or dysregulations or diseases related 
to impaired drug metabolism will greatly benefit. 
0032. As is evident to the person skilled in the art, the 
genetic knowledge deduced from the present invention can 
now be used to exactly and reliably characterize the geno 
type of a patient. Advantageously, diseases or a prevalence 
for a disease which are associated with CYP2C8 dysfunction 
or dysregulation, e.g. diseases associated with arachidonic 
acid metabolism referred to herein can be predicted and 
preventive or therapeutical measures can be applied accord 
ingly. Moreover in accordance with the foregoing, in cases 
where a given drug takes an unusual effect, a Suitable 
individual therapy can be designed based on the knowledge 
of the individual genetic makeup of a subject with respect to 
the polynucleotides of the invention and improved thera 
peutics can be developed as will be further discussed below. 
0033. In general, the CYP2C8 “status”, defined by the 
expression level and activity of the CYP2C8 protein, can be 
variable in normal tissue, due to genetic variations/polymor 
phisms. The identification of polymorphisms associated 
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with altered CYP2C8 expression and/or activity is important 
for the prediction of drug metabolism and Subsequently for 
the prediction of therapy outcome, including side effects of 
medications. Therefore, analysis of CYP2C8 variations 
indicative of CYP2C8 function, is a valuable tool for therapy 
with drugs, which are substrates of CYP2C8 and has, thanks 
to the present invention, now become possible. 
0034. In line with the foregoing, preferably, the poly 
nucleotide of the present invention is associated with an 
incompatibility or a disease related to arachidonic acid 
metabolism, cancer or cardiovascular diseases. 
0035) The term “cancer” used herein is very well known 
and characterized in the art. Several variants of cancer exist 
and are comprised by said term as meant in accordance with 
the invention. For a detailed list of symptoms which are 
indicative for cancer it is referred to text book knowledge, 
e.g. Pschyrembel. The term "cardiovascular disease' as used 
herein refers to those diseases known in the art and described 
in detail in standard text books, such as Pschyrembel or 
Stadman. Examples for cardiovascular diseases are hyper 
tension or atherosclerosis. The inefficacy or complete loss to 
epoxidate arachidonoic acid is referred to as disease of the 
arachidonic acid metabolism. 

0036). In a further embodiment the present invention 
relates to a polynucleotide which is DNA or RNA. 
0037. The polynucleotide of the invention may be, e.g., 
DNA, cDNA, genomic DNA, RNA or synthetically pro 
duced DNA or RNA or a recombinantly produced chimeric 
nucleic acid molecule comprising any of those polynucle 
otides either alone or in combination. Preferably said poly 
nucleotide is part of a vector, particularly plasmids, cosmids, 
viruses and bacteriophages used conventionally in genetic 
engineering that comprise a polynucleotide of the invention. 
Such vectors may comprise further genes such as marker 
genes which allow for the selection of said vector in a 
suitable host cell and under suitable conditions. 

0038. The invention furthermore relates to a gene com 
prising the polynucleotide of the invention. 
0039. It is well known in the art that genes comprise 
structural elements which encode an amino acid sequence as 
well as regulatory elements which are involved in the 
regulation of the expression of said genes. Structural ele 
ments are represented by exons which may either encode an 
amino acid sequence or which may encode for RNA which 
is not encoding an amino acid sequence but is nevertheless 
involved in RNA function, e.g. by regulating the stability of 
the RNA or the nuclear export of the RNA. 
0040 Regulatory elements of a gene may comprise pro 
moter elements or enhancer elements both of which could be 
involved in transcriptional control of gene expression. It is 
very well known in the art that a promoter is to be found 
upstream of the structural elements of a gene. Regulatory 
elements such as enhancer elements, however, can be found 
distributed over the entire locus of a gene. Said elements 
could be reside, e.g., in introns, regions of genomic DNA 
which separate the exons of a gene. Promoter or enhancer 
elements correspond to polynucleotide fragments which are 
capable of attracting or binding polypeptides involved in the 
regulation of the gene comprising said promoter or enhancer 
elements. For example, polypeptides involved in regulation 
of said gene comprise the so called transcription factors. 
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Said introns may comprise further regulatory elements 
which are required for proper gene expression. Introns are 
usually transcribed together with the exons of a gene result 
ing in a nascent RNA transcript which contains both, exon 
and intron sequences. The intron encoded RNA sequences 
are usually removed by a process known as RNA splicing. 
However, said process also requires regulatory sequences 
present on a RNA transcript said regulatory sequences may 
be encoded by the introns. 
0041. In addition, besides their function in transcriptional 
control and control of proper RNA processing and/or sta 
bility, regulatory elements of a gene could be also involved 
in the control of genetic Stability of a gene locus. Said 
elements control, e.g., recombination events or serve to 
maintain a certain structure of the DNA or the arrangement 
of DNA in a chromosome. 

0042. Therefore, single nucleotide polymorphisms can 
occur in exons of a gene which encode an amino acid 
sequence as discussed Supra as well as in regulatory regions 
which are involved in the above discussed process. The 
analysis of the nucleotide sequence of a gene locus in its 
entirety including, e.g., introns is in light of the above 
desirable. The polymorphisms comprised by the polynucle 
otides of the present invention can influence the expression 
level of CYP2C8 protein via mechanisms involving 
enhanced or reduced transcription of the CYP2C8 gene, 
stabilization of the gene's RNA transcripts and alteration of 
the processing of the primary RNA transcripts. 
0043. Therefore, in a furthermore preferred embodiment 
of the gene of the invention a nucleotide deletion, addition 
and/or substitution results in altered expression of the vari 
ant gene compared to the corresponding wild type gene. 

0044) In another embodiment the present invention 
relates to a vector comprising the polynucleotide of the 
invention or the gene of the invention. 
0045 Said vector may be, for example, a phage, plasmid, 
viral or retroviral vector. Retroviral vectors may be replica 
tion competent or replication defective. In the latter case, 
viral propagation generally will occur only in complement 
ing host/cells. 
0046) The polynucleotides or genes of the invention may 
be joined to a vector containing selectable markers for 
propagation in a host. Generally, a plasmid vector is intro 
duced in a precipitate Such as a calcium phosphate precipi 
tate, or in a complex with a charged lipid or in carbon-based 
clusters. Should the vector be a virus, it may be packaged in 
vitro using an appropriate packaging cell line prior to 
application to host cells. 

0047. In a more preferred embodiment of the vector of 
the invention the polynucleotide is operatively linked to 
expression control sequences allowing expression in 
prokaryotic or eukaryotic cells or isolated fractions thereof. 
0.048 Expression of said polynucleotide comprises tran 
scription of the polynucleotide, preferably into a translatable 
mRNA. Regulatory elements ensuring expression in eukary 
otic cells, preferably mammalian cells, are well known to 
those skilled in the art. They usually comprise regulatory 
sequences ensuring initiation of transcription and optionally 
poly-A signals ensuring termination of transcription and 
stabilization of the transcript. Additional regulatory ele 
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ments may include transcriptional as well as translational 
enhancers. Possible regulatory elements permitting expres 
sion in prokaryotic host cells comprise, e.g., the sac, trp or 
tac promoter in E. coli, and examples for regulatory ele 
ments permitting expression in eukaryotic host cells are the 
AOX1 or GAL1 promoter in yeast or the CMV-, SV40-, 
RSV-promoter (Rous sarcoma virus), CMV-enhancer, 
SV40-enhancer or a globin intron in mammalian and other 
animal cells. Beside elements which are responsible for the 
initiation of transcription Such regulatory elements may also 
comprise transcription termination signals. Such as the 
SV40-poly-A site or the tk-poly-A site, downstream of the 
polynucleotide. In this context, Suitable expression vectors 
are known in the art such as Okayama-Berg cDNA expres 
sion vector pcDV1 (Pharmacia), pCDM8, pRc/CMV, 
pcDNA1, pcDNA3 (In-vitrogene), pSPORT1 (GIBCO 
BRL). Preferably, said vector is an expression vector and/or 
a gene transfer or targeting vector. Expression vectors 
derived from viruses such as retroviruses, vaccinia virus, 
adeno-associated virus, herpes viruses, or bovine papilloma 
virus, may be used for delivery of the polynucleotides or 
vector of the invention into targeted cell population. Meth 
ods which are well known to those skilled in the art can be 
used to construct recombinant viral vectors; see, for 
example, the techniques described in Sambrook, Molecular 
Cloning A Laboratory Manual, Cold Spring Harbor Labo 
ratory (1989) N.Y. and Ausubel, Current Protocols in 
Molecular Biology, Green Publishing Associates and Wiley 
Interscience, N.Y. (1994). Alternatively, the polynucleotides 
and vectors of the invention can be reconstituted into 
liposomes for delivery to target cells. 

0049. The term “isolated fractions thereof refers to 
fractions of eukaryotic or prokaryotic cells or tissues which 
are capable of transcribing or transcribing and translating 
RNA from the vector of the invention. Said fractions com 
prise proteins which are required for transcription of RNA or 
transcription of RNA and translation of said RNA into a 
polypeptide. Said isolated fractions may be, e.g., nuclear and 
cytoplasmic fractions of eukaryotic cells such as of reticu 
locytes. 

0050. The present invention furthermore relates to a host 
cell genetically engineered with the polynucleotide of the 
invention, the gene of the invention or the vector of the 
invention. 

0051 Said host cell may be a prokaryotic or eukaryotic 
cell; see supra. The polynucleotide or vector of the invention 
which is present in the host cell may either be integrated into 
the genome of the host cell or it may be maintained 
extrachromosomally. In this respect, it is also to be under 
stood that the recombinant DNA molecule of the invention 
can be used for “gene targeting and/or "gene replacement'. 
for restoring a mutant gene or for creating a mutant gene via 
homologous recombination; see for example Mouellic, Proc. 
Natl. Acad. Sci. USA, 87 (1990), 47124716; Joyner, Gene 
Targeting, A Practical Approach, Oxford University Press. 

0052 The host cell can be any prokaryotic or eukaryotic 
cell. Such as a bacterial, insect, fungal, plant, animal, mam 
malian or, preferably, human cell. Preferred fungal cells are, 
for example, those of the genus Saccharomyces, in particular 
those of the species S. cerevisiae. The term “prokaryotic” is 
meant to include all bacteria which can be transformed or 
transfected with a polynucleotide for the expression of a 
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variant polypeptide of the invention. Prokaryotic hosts may 
include gram negative as well as gram positive bacteria Such 
as, for example, E. coli, S. typhimurium, Serratia marce 
scens and Bacillus subtilis. A polynucleotide coding for a 
mutant form of variant polypeptides of the invention can be 
used to transform or transfect the host using any of the 
techniques commonly known to those of ordinary skill in the 
art. Methods for preparing fused, operably linked genes and 
expressing them in bacteria or animal cells are well-known 
in the art (Sambrook, Supra). The genetic constructs and 
methods described therein can be utilized for expression of 
variant polypeptides of the invention in, e.g., prokaryotic 
hosts. In general, expression vectors containing promoter 
sequences which facilitate the efficient transcription of the 
inserted polynucleotide are used in connection with the host. 
The expression vector typically contains an origin of repli 
cation, a promoter, and a terminator, as well as specific genes 
which are capable of providing phenotypic selection of the 
transformed cells. The transformed prokaryotic hosts can be 
grown in fermentors and cultured according to techniques 
known in the art to achieve optimal cell growth. The proteins 
of the invention can then be isolated from the grown 
medium, cellular lysates, or cellular membrane fractions. 
The isolation and purification of the microbially or other 
wise expressed polypeptides of the invention may be by any 
conventional means such as, for example, preparative chro 
matographic separations and immunological separations 
Such as those involving the use of monoclonal or polyclonal 
antibodies. 

0053 Thus, in a further embodiment the invention relates 
to a method for producing a molecular variant CYP2CB 
polypeptide or fragment thereof comprising culturing the 
above described host cell; and recovering said protein or 
fragment from the culture. 

0054. In another embodiment the present invention 
relates to a method for producing cells capable of expressing 
a molecular variant CYP2C8 polypeptide comprising 
genetically engineering cells with the polynucleotide of the 
invention, the gene of the invention or the vector of the 
invention. 

0055. The cells obtainable by the method of the invention 
can be used, for example, to test drugs according to the 
methods described in D. L. Spector, R. D. Goldman, L. A. 
Leinwand, Cells, a Lab manual, CSH Press 1998. Further 
more, the cells can be used to study known drugs and 
unknown derivatives thereof for their ability to complement 
the deficiency caused by mutations in the CYP2C8 gene. For 
these embodiments the host cells preferably lack a wild type 
allele, preferably both alleles of the CYP2C8 gene and/or 
have at least one mutated from thereof. Ideally, the gene 
comprising an allele as comprised by the polynucleotides of 
the invention could be introduced into the wild type locus by 
homologous replacement. Alternatively, strong overexpres 
sion of a mutated allele over the normal allele and compari 
son with a recombinant cell line overexpressing the normal 
allele at a similar level may be used as a screening and 
analysis system. The cells obtainable by the above-described 
method may also be used for the screening methods referred 
to herein below. 

0056 Furthermore, the invention relates to a polypeptide 
or fragment thereof encoded by the polynucleotide of the 
invention, the gene of the invention or obtainable by the 
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method described above or from cells produced by the 
method described above. In this context it is also understood 
that the variant polypeptide of the invention can be further 
modified by conventional methods known in the art. By 
providing said variant proteins according to the present 
invention it is also possible to determine the portions rel 
evant for their biological activity or inhibition of the same. 
The terms “polypeptide' and “protein’ as used herein are 
exchangeable. Moreover, what is comprised by said terms is 
standard textbook knowledge. 

0057 The present invention furthermore relates to an 
antibody which binds specifically to the polypeptide of the 
invention. 

0058 Advantageously, the antibody specifically recog 
nizes or binds an epitope containing one or more amino acid 
Substitution(s) as defined above. Antibodies against the 
variant polypeptides of the invention can be prepared by 
well known methods using a purified protein according to 
the invention or a (synthetic) fragment derived therefrom as 
an antigen. Monoclonal antibodies can be prepared, for 
example, by the techniques as originally described in Köhler 
and Milstein, Nature 256 (1975), 495, and Galfre, Meth. 
Enzymol. 73 (1981), 3, which comprise the fusion of mouse 
myeloma cells to spleen cells derived from immunized 
mammals. In a preferred embodiment of the invention, said 
antibody is a monoclonal antibody, a polyclonal antibody, a 
single chain antibody, human or humanized antibody, pri 
matized, chimerized or fragment thereof that specifically 
binds said peptide or polypeptide also including bispecific 
antibody, synthetic antibody, antibody fragment, such as 
Fab, Fv or scFv fragments etc., or a chemically modified 
derivative of any of these. Furthermore, antibodies or frag 
ments thereof to the aforementioned polypeptides can be 
obtained by using methods which are described, e.g., in 
Harlow and Lane “Antibodies, A Laboratory Manual. CSH 
Press, Cold Spring Harbor, 1988. These antibodies can be 
used, for example, for the immunoprecipitation and immu 
nolocalization of the variant polypeptides of the invention as 
well as for the monitoring of the presence of said variant 
polypeptides, for example, in recombinant organisms, and 
for the identification of compounds interacting with the 
proteins according to the invention. For example, Surface 
plasmon resonance as employed in the BIAcore system can 
be used to increase the efficiency of phage antibodies which 
bind to an epitope of the protein of the invention (Schier, 
Human Antibodies Hybridomas 7 (1996), 97-105: Malm 
borg, J. Immunol. Methods 183 (1995), 7-13). 

0059. In a preferred embodiment the antibody of the 
present invention specifically recognizes an epitope contain 
ing one or more amino acid substitution(s) resulting from a 
nucleotide exchange as defined Supra. 

0060 Antibodies which specifically recognize modified 
amino acids such as phospho-Tyrosine residues are well 
known in the art. Similarly, in accordance with the present 
invention antibodies which specifically recognize even a 
single amino acid exchange in an epitope may be generated 
by the well known methods described supra. 

0061. In light of the foregoing, in a more preferred 
embodiment the antibody of the present invention is mono 
clonal or polyclonal. 
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0062) The invention also relates to a transgenic non 
human animal comprising at least one polynucleotide of the 
invention, the gene of the invention or the vector of the 
invention as described Supra. 
0063. The present invention also encompasses a method 
for the production of a transgenic non-human animal com 
prising introduction of a polynucleotide or vector of the 
invention into a germ cell, an embryonic cell, stem cell or an 
egg or a cell derived therefrom. The non-human animal can 
be used in accordance with the method of the invention 
described below and may be a non-transgenic healthy ani 
mal, or may have a disease or disorder, preferably a disease 
caused by at least one mutation in the gene of the invention. 
Such transgenic animals are well Suited for, e.g., pharma 
cological studies of drugs in connection with variant forms 
of the above described variant polypeptides since these 
polypeptides or at least their functional domains are con 
served between species in higher eukaryotes, particularly in 
mammals. Production of transgenic embryos and screening 
of those can be performed, e.g., as described by A. L. Joyner 
Ed., Gene Targeting, A Practical Approach (1993), Oxford 
University Press. The DNA of the embryos can be analyzed 
using, e.g., Southern blots with an appropriate probe or 
based on PCR techniques. 

0064. A transgenic non-human animal in accordance with 
the invention may be a transgenic mouse, rat, hamster, dog, 
monkey, rabbit, pig, frog, nematode such as Caenorhabditis 
elegans, fruitfly such as Drosophila melanogaster or fish 
Such as torpedo fish or Zebrafish comprising a polynucle 
otide or vector of the invention or obtained by the method 
described above, preferably wherein said polynucleotide or 
vector is stably integrated into the genome of said non 
human animal, preferably Such that the presence of said 
polynucleotide or vector leads to the expression of the 
variant polypeptide of the invention. It may comprise one or 
several copies of the same or different polynucleotides or 
genes of the invention. This animal has numerous utilities, 
including as a research model for cardiovascular research 
and therefore, presents a novel and valuable animal in the 
development of therapies, treatment, etc. for diseases caused 
by cardiovascular diseases. Accordingly, in this instance, the 
mammal is preferably a laboratory animal Such as a mouse 
Or rat. 

0065 Thus, in a preferred embodiment the transgenic 
non-human animal of the invention is a mouse, a rat or a 
Zebrafish. 

0.066 Numerous reports revealed that said animals are 
particularly well Suited as model organisms for the investi 
gation of the drug metabolism and its deficiencies or cancer. 
Advantageously, transgenic animals can be easily created 
using said model organisms, due to the availability of 
various Suitable techniques well known in the art. 
0067. The invention also relates to a solid support com 
prising one or a plurality of the polynucleotide, the gene, the 
vector, the polypeptide, the antibody or the host cell of the 
invention in immobilized form. 

0068 The term "solid support’ as used herein refers to a 
flexible or non-flexible support that is suitable for carrying 
said immobilized targets. Said solid Support may be homog 
enous or inhomogeneous. For example, said Solid Support 
may consist of different materials having the same or dif 
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ferent properties with respect to flexibility and immobiliza 
tion, for instance, or said solid Support may consist of one 
material exhibiting a plurality of properties also comprising 
flexibility and immobilization properties. Said solid support 
may comprise glass-, polypropylene- or silicon-chips, mem 
branes oligonucleotide-conjugated beads or bead arrays. 

0069. The term “immobilized” means that the molecular 
species of interest is fixed to a solid support, preferably 
covalently linked thereto. This covalent linkage can be 
achieved by different means depending on the molecular 
nature of the molecular species. Moreover, the molecular 
species may be also fixed on the Solid Support by electro 
static forces, hydrophobic or hydrophilic interactions or 
Van-der-Waals forces. The above described physico-chemi 
cal interactions typically occur in interactions between mol 
ecules. For example, biotinylated polypeptides may be fixed 
on a avidin-coated Solid Support due to interactions of the 
above described types. Further, polypeptides such as anti 
bodies, may be fixed on an antibody coated Solid Support. 
Moreover, the immobilization is dependent on the chemical 
properties of the Solid Support. For example, the nucleic acid 
molecules can be immobilized on a membrane by standard 
techniques such as UV-crosslinking or heat. 
0070. In a preferred embodiment of the invention said 
Solid Support is a membrane, a glass- or polypropylene- or 
silicon-chip, are oligonucleotide-conjugated beads or a bead 
array, which is assembled on an optical filter Substrate. 
0071 Moreover, the present invention relates to an in 
vitro method for identifying a polymorphism said method 
comprising the steps of: 
0072 (a) isolating a polynucleotide or the gene of the 
invention from a plurality of Subgroups of individuals, 
wherein one subgroup has no prevalence for a CYP2C8 
associated disease and at least one or more further Sub 
group(s) do have prevalence for a CYP2C8 associated 
disease; and 

0073 (b) identifying a polymorphism by comparing the 
nucleic acid sequence of said polynucleotide or said gene 
of said one subgroup having no prevalence for a CYP2C8 
associated disease with said at least one or more further 
subgroup(s) having a prevalence for a CYP2C8 associated 
disease. 

0074 The term “prevalence” as used herein means that 
individuals are be susceptible for one or more disease(s) 
which are associated with CYP2C8 dysfunction or dysregu 
lation or could already have one or more of said disease(s). 
Thereby, one CYP2C8 associated disease can be used to 
determine the susceptibility for another CYP2C8 associated 
disease. Moreover, symptoms which are indicative for a 
prevalence for developing of a disease are very well known 
in the art and have been sufficiently described in standard 
textbooks such as Pschyrembel. 
0075 Advantageously, polymorphisms according to the 
present invention which are associated with CYP2C8 dys 
function or dysregulation or one or more disease(s) based 
thereon should be enriched in subgroups of individuals 
which have a prevalence for said diseases versus Subgroups 
which have no prevalence for said diseases. Thus, the above 
described method allows the rapid and reliable detection of 
polymorphism which are indicative for one or more 
CYP2C8 associated disease(s) or a susceptibility therefor. 
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Advantageously, due to the phenotypic preselection a large 
number of individuals having no prevalence might be 
screened for polymorphisms in general. Thereby, a reference 
sequences comprising polymorphisms which do not corre 
late to one or more CYP2C8 associated disease(s) can be 
obtained. Based on said reference sequences it is possible to 
efficiently and reliably determine the relevant polymor 
phisms. 

0076. In a further embodiment the present invention 
relates to a method for identifying and obtaining a pro-drug 
or a drug capable of modulating the activity of a molecular 
variant of a CYP2C8 polypeptide comprising the steps of: 

0.077 (a) contacting the polypeptide, the solid support of 
the invention, a cell expressing a molecular variant gene 
comprising a polynucleotide of the invention, the gene or 
the vector of the invention in the presence of components 
capable of providing a detectable signal in response to 
drug activity with a compound to be screened for pro-drug 
or drug activity; and 

0078 (b) detecting the presence or absence of a signal or 
increase or decrease of a signal generated from the 
pro-drug or the drug activity, wherein the absence, pres 
ence, increase or decrease of the signal is indicative for a 
putative pro-drug or drug. 

0079. The term “compound” in a method of the invention 
includes a single Substance or a plurality of Substances 
which may or may not be identical. 
0080 Said compound(s) may be chemically synthesized 
or produced via microbial fermentation but can also be 
comprised in, for example, samples, e.g., cell extracts from, 
e.g., plants, animals or microorganisms. Furthermore, said 
compounds may be known in the art but hitherto not known 
to be useful as an inhibitor, respectively. The plurality of 
compounds may be, e.g., added to the culture medium or 
injected into a cell or non-human animal of the invention. 
0081. If a sample containing (a) compound(s) is identi 
fied in the method of the invention, then it is either possible 
to isolate the compound from the original sample identified 
as containing the compound, in question or one can further 
Subdivide the original sample, for example, if it consists of 
a plurality of different compounds, so as to reduce the 
number of different substances per sample and repeat the 
method with the subdivisions of the original sample. It can 
then be determined whether said sample or compound 
displays the desired properties, for example, by the methods 
described herein or in the literature (Spector et al., Cells 
manual; see Supra). Depending on the complexity of the 
samples, the steps described above can be performed several 
times, preferably until the sample identified according to the 
method of the invention only comprises a limited number of 
or only one substance(s). Preferably said sample comprises 
Substances of similar chemical and/or physical properties, 
and most preferably said substances are identical. The 
methods of the present invention can be easily performed 
and designed by the person skilled in the art, for example in 
accordance with other cell based assays described in the 
prior art or by using and modifying the methods as described 
herein. Furthermore, the person skilled in the art will readily 
recognize which further compounds may be used in order to 
perform the methods of the invention, for example, 
enzymes, if necessary, that convert a certain compound into 
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a precursor. Such adaptation of the method of the invention 
is well within the skill of the person skilled in the art and can 
be performed without undue experimentation. 
0082 Compounds which can be used in accordance with 
the present invention include peptides, proteins, nucleic 
acids, antibodies, Small organic compounds, ligands, pepti 
domimetics, PNAS and the like. Said compounds may act as 
agonists or antagonists of the invention. Said compounds 
can also be functional derivatives or analogues of known 
drugs. Methods for the preparation of chemical derivatives 
and analogues are well known to those skilled in the art and 
are described in, for example, Beilstein, Handbook of 
Organic Chemistry, Springer edition New York Inc., 175 
Fifth Avenue, New York, N.Y. 10010 U.S.A. and Organic 
Synthesis, Wiley, New York, USA. Furthermore, said 
derivatives and analogues can be tested for their effects 
according to methods known in the art or as described. 
Furthermore, peptide mimetics and/or computer aided 
design of appropriate drug derivatives and analogues can be 
used, for example, according to the methods described 
below. Such analogs comprise molecules that may have the 
basis structure of known CYP2C8 substrates, inhibitors 
and/or modulators. 

0083) Appropriate computer programs can be used for the 
identification of interactive sites of a putative inhibitor and 
the polypeptides of the invention by computer assistant 
searches for complementary structural motifs (Fassina, 
Immunomethods 5 (1994), 114-120). Further appropriate 
computer systems for the computer aided design of protein 
and peptides are described in the prior art, for example, in 
Berry, Biochem. Soc. Trans. 22 (1994), 1033-1036; Wodak, 
Ann. N.Y. Acad. Sci. 501 (1987), 1-13: Pabo. Biochemistry 
25 (1986), 5987-5991. The results obtained from the above 
described computer analysis can be used in combination 
with the method of the invention for, e.g., optimizing known 
inhibitors, analogs, antagonists or agonists. Appropriate 
peptidomimetics and other inhibitors can also be identified 
by the synthesis of peptidomimetic combinatorial libraries 
through Successive chemical modification and testing the 
resulting compounds, e.g., according to the methods 
described herein. Methods for the generation and use of 
peptidomimetic combinatorial libraries are described in the 
prior art, for example in Ostresh, Methods in Enzymology 
267 (1996), 220-234 and Dorner, Bioorg. Med. Chem. 4 
(1996), 709–715. Furthermore, the three-dimensional and/or 
crystallographic structure of said compounds and the 
polypeptides of the invention can be used for the design of 
peptidomimetic drugs (Rose, Biochemistry 35 (1996), 
12933-12944; Rutenber, Bioorg. Med. Chem. 4 (1996), 
1545-1558). It is very well known how to obtain said 
compounds, e.g. by chemical or biochemical standard tech 
niques. Thus, also comprised by the method of the invention 
are means of making or producing said compounds. In 
Summary, the present invention provides methods for iden 
tifying and obtaining compounds which can be used in 
specific doses for the treatment of specific forms of CYP2C8 
associated diseases. 

0084. The above definitions apply mutatis mutandis to all 
of the methods described in the following. 
0085. In a further embodiment the present invention 
relates to a method for identifying and obtaining an inhibitor 
of the activity of a molecular variant of a CYP2C8 polypep 
tide comprising the steps of 
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0.086 (a) contacting the protein, the solid support of the 
invention or a cell expressing a molecular variant gene 
comprising a polynucleotide or the gene or the vector of 
the invention in the presence of components capable of 
providing a detectable signal in response to drug activity 
with a compound to be screened for inhibiting activity; 
and 

0087 (b) detecting the presence or absence of a signal or 
increase or decrease of a signal generated from the 
inhibiting activity, wherein the absence or decrease of the 
signal is indicative for a putative inhibitor. 

0088. In a preferred embodiment of the method of the 
invention said cell is a cell, obtained by the method of the 
invention or can be obtained from the transgenic non-human 
animal as described Supra. 
0089. In a still further embodiment the present invention 
relates to a method of identifying and obtaining a pro-drug 
or drug capable of modulating the activity of a molecular 
variant of a CYP2C8 polypeptide comprising the steps of: 
0090 (a) contacting the host cell, the cell obtained by the 
method of the invention, the polypeptide or the solid 
support of the invention with the first molecule known to 
be bound by a CYP2C8 polypeptide to form a first 
complex of said polypeptide and said first molecule; 

0.091 (b) contacting said first complex with a compound 
to be screened, and 

0092 (c) measuring whether said compound displaces 
said first molecule from said first complex. 

0093 Advantageously, in said method said measuring 
step comprises measuring the formation of a second com 
plex of said protein and said inhibitor candidate. Preferably, 
said measuring step comprises measuring the amount of said 
first molecule that is not bound to said protein. 
0094. In a particularly preferred embodiment of the 
above-described method of said first molecule is a agonist or 
antagonist or a substrate and/or a inhibitor and/or a modu 
lator of the polypeptide of the invention, e.g., with a radio 
active or fluorescent label. 

0.095. In a still another embodiment the present invention 
relates to a method of identifying and obtaining an inhibitor 
capable of modulating the activity of a molecular variant of 
a CYP2C8 polypeptide comprising the steps of: 
0.096 (a) contacting the host cell or the cell obtained by 
the method of the invention, the protein or the solid 
support of the invention with the first molecule known to 
be bound by the CYP2C8 polypeptide to form a first 
complex of said protein and said first molecule: 

0097 (b) contacting said first complex with a compound 
to be screened, and 

0.098 (c) measuring whether said compound displaces 
said first molecule from said first complex. 

0099. In a preferred embodiment of the method of the 
invention said measuring step comprises measuring the 
formation of a second complex of said protein and said 
compound. 

0100. In another preferred embodiment of the method of 
the invention said measuring step comprises measuring the 
amount of said first molecule that is not bound to said 
protein. 
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0101. In a more preferred embodiment of the method of 
the invention said first molecule is labeled. 

0102) The invention furthermore relates to a method for 
the production of a pharmaceutical composition comprising 
the steps of the method as described supra; and the further 
step of formulating the compound identified and obtained or 
a derivative thereof in a pharmaceutically acceptable form. 
0103) The therapeutically useful compounds identified 
according to the methods of the invention can be formulated 
and administered to a patient as discussed above. For uses 
and therapeutic doses determined to be appropriate by one 
skilled in the art and for definitions of the term “pharma 
ceutical composition' see infra. 
0.104 Furthermore, the present invention encompasses a 
method for the preparation of a pharmaceutical composition 
comprising the steps of the above-described methods; and 
formulating a drug or pro-drug in the form Suitable for 
therapeutic application and preventing or ameliorating the 
disorder of the subject diagnosed in the method of the 
invention. 

0105 Drugs or pro-drugs after their in vivo administra 
tion are metabolized in order to be eliminated either by 
excretion or by metabolism to one or more active or inactive 
metabolites (Meyer, J. Pharmacokinet. Biopharm. 24 
(1996), 449-459). Thus, rather than using the actual com 
pound or inhibitor identified and obtained in accordance 
with the methods of the present invention a corresponding 
formulation as a pro-drug can be used which is converted 
into its active in the patient. Precautionary measures that 
may be taken for the application of pro-drugs and drugs are 
described in the literature; see, for review, Ozama, J. Toxi 
col. Sci. 21 (1996), 323-329). 
0106. In a preferred embodiment of the method of the 
present invention said drug or prodrug is a derivative of a 
medicament as defined hereinafter. 

0.107 The present invention also relates to a method of 
diagnosing a disorder related to the presence of a molecular 
variant of the CYP2C8 gene or susceptibility to such a 
disorder comprising determining the presence of a poly 
nucleotide or the gene of the invention in a sample from a 
Subject. 

0108. In accordance with this embodiment of the present 
invention, the method of testing the status of a disorder or 
Susceptibility to Such a disorder can be effected by using a 
polynucleotide gene or nucleic acid of the invention, e.g., in 
the form of a Southern or Northern blot or in situ analysis. 
Said nucleic acid sequence may hybridize to a coding region 
of either of the genes or to a non-coding region, e.g. intron. 
In the case that a complementary sequence is employed in 
the method of the invention, said nucleic acid molecule can 
again be used in Northern blots. Additionally, said testing 
can be done in conjunction with an actual blocking, e.g., of 
the transcription of the gene and thus is expected to have 
therapeutic relevance. Furthermore, a primer or oligonucle 
otide can also be used for hybridizing to one of the above 
mentioned CYP2C8 gene or corresponding mRNAs. The 
nucleic acids used for hybridization can, of course, be 
conveniently labeled by incorporating or attaching, e.g., a 
radioactive or other marker. Such markers are well known in 
the art. The labeling of said nucleic acid molecules can be 
effected by conventional methods. 
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0109 Additionally, the presence or expression of variant 
CYP2C8 gene can be monitored by using a primer pair that 
specifically hybridizes to either of the corresponding nucleic 
acid sequences and by carrying out a PCR reaction accord 
ing to standard procedures. Specific hybridization of the 
above mentioned probes or primers preferably occurs at 
stringent hybridization conditions. The term “stringent 
hybridization conditions” is well known in the art; see, for 
example, Sambrook et al., “Molecular Cloning, A Labora 
tory Manual second ed., CSH Press, Cold Spring Harbor, 
1989: “Nucleic Acid Hybridisation, A Practical Approach”, 
Hames and Higgins eds. IRL Press, Oxford, 1985. Further 
more, the mRNA, cRNA, cDNA or genomic DNA obtained 
from the Subject may be sequenced to identify mutations 
which may be characteristic fingerprints of mutations in the 
polynucleotide or the gene of the invention. The present 
invention further comprises methods wherein Such a finger 
print may be generated by RFLPs of DNA or RNA obtained 
from the subject, optionally the DNA or RNA may be 
amplified prior to analysis, the methods of which are well 
known in the art. RNA fingerprints may be performed by, for 
example, digesting an RNA sample obtained from the Sub 
ject with a suitable RNA-Enzyme, for example RNase T, 
RNase T or the like or a ribozyme and, for example, 
electrophoretically separating and detecting the RNA frag 
ments as described above. Further modifications of the 
above-mentioned embodiment of the invention can be easily 
devised by the person skilled in the art, without any undue 
experimentation from this disclosure; see, e.g., the 
examples. An additional embodiment of the present inven 
tion relates to a method wherein said determination is 
effected by employing an antibody of the invention or 
fragment thereof. The antibody used in the method of the 
invention may be labeled with detectable tags such as a 
histidine flags or a biotin molecule. 
0110. The invention relates to a method of diagnosing a 
disorder related to the presence of a molecular variant of a 
CYP2C8 gene or susceptibility to such a disorder compris 
ing determining the presence of a polypeptide or the anti 
body of the invention in a sample from a subject. 
0111. In a preferred embodiment of the above described 
method said disorder is a cancer or cardiovascular disease. 

0112 In a preferred embodiment of the present invention, 
the above described method is comprising PCR, ligase chain 
reaction, restriction digestion, direct sequencing, nucleic 
acid amplification techniques, hybridization techniques or 
immunoassays. Said techniques are very well known in the 
art. 

0113 Moreover, the invention relates to a method of 
detection of the polynucleotide or the gene of the invention 
in a sample comprising the steps of 
0114 (a) contacting the solid support described supra 
with the sample under conditions allowing interaction of 
the polynucleotide or the gene of the invention with the 
immobilized targets on a solid Support and; 

0115 (b) determining the binding of said polynucleotide 
or said gene to said immobilized targets on a solid 
Support. 

0116. The invention also relates to an in vitro method for 
diagnosing a disease comprising the steps of the method 
described Supra, wherein binding of said polynucleotide or 
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gene to said immobilized targets on said Solid Support is 
indicative for the presence or the absence of said disease or 
a prevalence for said disease. 
0.117) The invention furthermore relates to a diagnostic 
composition comprising the polynucleotide, the gene, the 
vector, the polypeptide or the antibody of the invention. 
0118. In addition, the invention relates to a pharmaceu 

tical composition comprising the polynucleotide, the gene, 
the vector, the polypeptide or the antibody of the invention. 
These pharmaceutical compositions comprising, e.g., the 
antibody may conveniently be administered by any of the 
routes conventionally used for drug administration, for 
instance, orally, topically, parenterally or by inhalation. 
Acceptable salts comprise acetate, methylester, HCl, Sulfate, 
chloride and the like. The compounds may be administered 
in conventional dosage forms prepared by combining the 
drugs with standard pharmaceutical carriers according to 
conventional procedures. These procedures may involve 
mixing, granulating and compressing or dissolving the 
ingredients as appropriate to the desired preparation. It will 
be appreciated that the form and character of the pharma 
ceutically acceptable character or diluent is dictated by the 
amount of active ingredient with which it is to be combined, 
the route of administration and other well-known variables. 
The carrier(s) must be “acceptable' in the sense of being 
compatible with the other ingredients of the formulation and 
not deleterious to the recipient thereof. The pharmaceutical 
carrier employed may be, for example, either a solid or 
liquid. Exemplary of Solid carriers are lactose, terra alba, 
Sucrose, talc, gelatin, agar, pectin, acacia, magnesium Stear 
ate, Stearic acid and the like. Exemplary of liquid carriers are 
phosphate buffered saline Solution, syrup, oil such as peanut 
oil and olive oil, water, emulsions, various types of wetting 
agents, sterile solutions and the like. Similarly, the carrier or 
diluent may include time delay material well known to the 
art, Such as glyceryl mono-stearate or glyceryl distearate 
alone or with a wax. 

0119) The dosage regimen will be determined by the 
attending physician and other clinical factors; preferably in 
accordance with any one of the above described methods. As 
is well known in the medical arts, dosages for any one 
patient depends upon many factors, including the patients 
size, body Surface area, age, the particular compound to be 
administered, sex, time and route of administration, general 
health, and other drugs being administered concurrently. 
Progress can be monitored by periodic assessment. 
0120) Furthermore, the use of pharmaceutical composi 
tions which comprise antisense-oligonucleotides which spe 
cifically hybridize to RNA encoding mutated versions of the 
polynucleotide or gene according to the invention or which 
comprise antibodies specifically recognizing a mutated 
polypeptide of the invention but not or not substantially the 
functional wild-type form is conceivable in cases in which 
the concentration of the mutated form in the cells should be 
reduced. 

0.121. In another embodiment the present invention 
relates to the use of the polynucleotide, the gene, the vector, 
the polypeptide, the polynucleotides having at a position 
corresponding to position 270 (exon 3) and 206 (exon 8) 
(GenBank accession No: AF 136833.1 and AF136842.1, 
respectively) of the CYP2C8 gene (GenBank accession No: 
GI: 13787189) an A instead of a G in position 270 and a G 
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instead of an A in position 206, or the antibody of the 
invention for the preparation of a diagnostic composition for 
diagnosing a disease. 

0122) Thanks to the present invention the particular drug 
selection, dosage regimen and corresponding patients to be 
treated can be determined in accordance with the present 
invention. The dosing recommendations will be indicated in 
product labeling by allowing the prescriber to anticipate 
dose adjustments depending on the considered patient 
group, with information that avoids prescribing the wrong 
drug to the wrong patients or at the wrong dose. 

0123. In a further embodiment the present invention 
relates to the use of the polynucleotide, the gene, the vector, 
the polypeptide, the polynucleotides having at a position 
corresponding to position 117 in exon 5 (GenBank accession 
No: AF 136837.1) of the CYP2C8 gene (GenBank accession 
No: GI: 13787189) a T instead of an A, or the antibody of 
the invention for the preparation of a pharmaceutical com 
position for treating a disease. 

0.124. In a more preferred embodiment of the use of the 
present invention said disease is an incompatibility or dis 
ease related to arachidonic acid metabolism, cancer or 
cardiovascular disease. 

0125 Finally, the present invention relates to a diagnostic 
kit for detection of a single nucleotide polymorphism com 
prising the polynucleotide, the gene, the vector, the polypep 
tide, the antibody, the host cell, the transgenic non-human 
animal or the solid Support of the invention. 

0126 The kit of the invention may contain further ingre 
dients such as selection markers and components for selec 
tive media Suitable for the generation of transgenic cells and 
animals. The kit of the invention can be used for carrying out 
a method of the invention and could be, interalia, employed 
in a variety of applications, e.g., in the diagnostic field or as 
research tool. The parts of the kit of the invention can be 
packaged individually in vials or other appropriate means 
depending on the respective ingredient or in combination in 
Suitable containers or multicontainer units. Manufacture of 
the kit follows preferably standard procedures which are 
known to the person skilled in the art. The kit may be used 
for methods for detecting expression of a mutant form of the 
polypeptides, genes or polynucleotides in accordance with 
any one of the above-described methods of the invention, 
employing, for example, immunoassay techniques such as 
radio-immunoassay or enzyme-immunoassay or preferably 
nucleic acid hybridization and/or amplification techniques 
such as those described herein before and in the Examples 
as well as pharmacokinetic Studies when using non-human 
transgenic animals of the invention. 

0127. The figures illustrate the invention: 

0128 

0129. Correlation of the SNP C104G (Exon 5, 1264M) 
with reduced protein levels of CYP2C8. Expression levels 
of 14 individuals were determined by Western Blot analysis 
and LC-MS using verapamil as specific substrate. The 
boxplots show the distribution of samples according to the 
genotype at amino acid position 264. The genotype-pheno 
type correlation is significant (p=0.037, N=14). 

F.G. 1 
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0.130 FIG. 2 
0131 Correlation of the SNP -370 relative to the start 
codon ATG with increased expression levels as detected by 
western blotting, using the drug taxol (paclitaxel) as specific 
Substrate. As shown in the boxplots the genotype-phenotype 
correlation is significant between homozygous wild type and 
heterozygous mutant samples (p=0.044, N=20). (One 
homozygous sample was analyzed and yielded expression 
levels>400). 
0132) FIG. 3 
0133) Correlation of the SNP at position -370 in the 
untranslated region based on deviates from mean values of 
CYP2C8 expression levels from two independent sample 
collectives (N=62). The phenotype of the patients was 
determined by LC/IMS and Western Blot. The phenotype 
genotype correlation is significant as shown in the boxplots 
(p=0.017 for homozygous vs wildtype and p=0.071 for 
heterozygous VS wildtype). 

0.134 FIG. 4 
0135 Correlation of the allele including the linked SNPs 
G-1207A, delAT-640/41 (both in the promoter), G270A 
(exon 3), and A206G (exon 8) with a poor metabolizer 
phenotype (PM). However, no homozygous individuals for 
this allele could yet be phenotyped. The data shown in the 
box plot do only show a trend (p=0.071; N=18) but no 
significance. 

0.136 FIG. 5 
0.137 Transfection of LS174T cells with either a 
CYP2C8 wild type promoter construct or two SNP(s) con 
taining promoter fragments (G-1207A and -640 to 
641 delAT or T-370G). Using the eukaryotic pCL3 expres 
sion vector mean values of six independent transfection 
assays were analysed following normalisation of 2C8 wild 
type activity to 100%. 
0138 FIG. 6 
0139 Computer modeled CYP2C8 enzyme structure of 
the protein variants Thr 159 Pro (frameshift), Glu 274 Stop 
and Gly 365 Ser. Dark grey represents the unchanged 
structure of the variant protein, the lightgrey prepresents the 
missing amino acids of the CYP2C8 variant structure. The 
circle indicates the active site of the enzyme with the altered 
amino acid Gly 365 Ser in dark. 
0140 FIG. 7 
0.141 Reference or wild type GenBank sequences for the 
polynucleotides, polypeptide and mRNA according to the 
present invention 
0142. The invention will now be described by reference 
to the following biological Examples which are merely 
illustrative and are not constructed as a limitation of the 
Scope of the present invention. 

EXAMPLES 

Example 1 
Isolation of Genomic DNA from Human Blood, 
Generation and Purification of CYP2C8 Gene 

Fragments 
0.143 Genomic DNA was obtained by standard ion 
exchange chromatography techniques (Qiagen kits for iso 
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lation of genomic DNA from blood). Blood from all the 
individuals tested (volunteers from Parexel, Berlin and the 
Institute for Clinical Pharmacology, Stuttgart) was obtained 
under consideration of all legal, medical and bureaucratical 
requirements. Further samples from other ethnic populations 
(e.g. Caucasian, Japanese, African-American) were pur 
chased from commercial Sources. 

0144. By using polymerase chain reaction (PCR) with 
specific oligonucleotide primers, two for each fragment, 
defined DNA-fragments containing specific parts of the 
human CYP2C8 gene were obtained. These specific oligo 
nucleotide primers were designed to bind to sequences 
upstream and downstream of the various exons as well as in 
the 5 prime region of the CYP2C8 gene. The resulting DNA 
fragments did not contain codogenic parts alone but also 
sequences covering the intronic parts located at the exon 
intron boundaries. These sites are known to be important for 
correct processing and Subsequent expression of the protein 
encoding mRNA, a process called 'splicing. Commercially 
synthesized oligonucleotide primer pairs that were purified 
by affinity chromatography were optimized for each of the 
9 exon and 4 promoter fragments of the human CYP2C8 
gene. The sequences for each primer are listed in table 1. 
0145 Polymerase chain reactions were performed under 
conditions that were optimized for each of the nine frag 
ments and a promoter region covering about 2 kb upstream 
of the initiation codon for mRNA translation. PCRs were 
carried out for all exons in a volume of 50 ul. 10-50 ng of 
template DNA were added to standard PCR-buffer contain 
ing 1.5 mM MgCl2, 200 pM dNTPs and 1 UTaq-polymerase 
(all from Qiagen, Hilden) as well as 10-40 pMol of primers 
(MWG Biotech, Munich). All PCR reactions were per 
formed on identical conditions at a Perkin Elmer thermocy 
cler (Modell 9700) with an initial denaturation step of 94° C. 
for 2 min, followed by 34 cycles for PCR-fragment genera 
tion with 45s denaturation at 94°C., 45s of annealing at 62° 
C. and 1 min at 72° C. for elongation. The exact location of 
the primers and size of the desired fragments are also listed 
in table 1. 

0146 The defined DNA fragments containing specific 
parts of the CYP2C8 gene, exon as well as some intron 
sequences at the inton-exon boundaries were processed to 
remove nonincorporated nucleotides and buffer components 
that might otherwise interfere with the subsequent determi 
nation of the individual CYP2C8 genotype by direct cycle 
sequencing. For this purification, standard ion exchange 
chromatography techniques were used (Qiagen kits for 
PCR-fragment purification). For all fragments sufficient 
yields of purified fragments, suitable for direct DNA 
sequencing analysis were obtained. Aliquots of purified 
fragments were Subjected to direct sequence analysis of the 
CYP2C8 gene in an ABI 3700 capillary sequencer. 

Example 2 

Identification of Different CYP2C8 Alleles by 
Sequence Determination in Various Individuals 

0147 For sequence analysis of relevant regions of the 
human CYP2C8 gene from many different individuals, PCR 
amplifications of the relevant regions of the gene were 
carried out (pimers see table 1) following purification of the 
PCR products and sequencing with established methods 
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(ABI dye terminator cycle sequencing). Since the individual 
genetic makeup is represented by two copies of any gene 
(diploidy), great care has to be taken in the evaluation of the 
sequences not to unambiguously identify homozygous, but 
also heterozygous sequence variation. Therefore, in cases 
where no clear discrimination could be detected, forward 
and reverse sequencing was performed. Moreover, for the 
discovery of complete and defined alleles, e.g. in linkage 
equilibrium, it is necessary to cover all exons as well as the 
promoter region to provide a comprehensive basis for the 
phenotype prediction of individual SNPs. 

0148 For the evaluation of CYP2C8 variations in the 
human population, sequence analyses of the relevant 
regions, including a 2 kb pormoter fragment and all exons of 
the gene were carried out from genomic DNA of each 48 
Caucasian, Japanese and African-American individuals. The 
sequences were subjected to a computer analysis programme 
(PhredphrapTM, Perkin Elmer) and inspected manually for 
the occurrence of DNA sequences deviating from recently 
published CYP2C8 sequences that were considered to rep 
resent the “wild type' sequences in this work. 

0.149 Because population genetics enables a calculation 
of the expected frequency of homozygous vs. heterozygous 
alleles of a defined gene (Hardy Weinberg formula: 2p 
e2+2pq+2q e2=1), it was possible to confirm predicted 
distributions of homozygous vs. heterozygous alleles and 
deviations from the experimental findings. This serves as 
experimental control that a detected sequence variation 
indeed represents a novel allele. 

0150. Several new CYP2C8 sequence variations were 
discovered and experimentally confirmed using this 
approach which are shown in table 2. 18 polymorphisms are 
located in the 5' untranslated region/promoter of the gene 
(GenBank accession No: AF 136830.1). 22 new polymor 
phisms could be found in sequences of introns 1, 2, 3, 4 and 
8 (GenBank accession Nos: AF 136832.1, AF136833.1, 
AF136835.1 AF136843.1 and AF136844.1) and one in the 3' 
untranslated region of the gene (GenBank accession No: 
AF136845.1). 

0151. Furthermore, three particular nucleotide changes in 
exon 3 (position 334 at exon /intron boundary, GenBank 
accession No: 163833.1) and exon 8 (position 30 and 87, 
GenBank accession No: AF 1368.43.1) were detected that do 
not change the amino acid sequence. In exon 3 (position 329, 
GenBank accession No: AF 136833.1), exon 4 (position 243, 
GenBank accession No: AF136842.2 and position 13 of 
GenBank accession No: AF 136835.1), exon 5 (position 42, 
101 and 104, GenBank accession No. AF136837.1), exon 6 
(position 309, GenBank accession No: AF 136838.1) and 7 
(position 1135, GenBank accession No: NM 000770.1 and 
position 232, GenBank accession No: AF 136840.1) nine 
SNPs could be identified that change the protein sequence as 
shown in table 4, where the deviative amino acid is typed in 
a bold style. These novel, and already published CYP2C8 
SNPs serve as markers for the characterization of the 
CYP2C8 status in patients. 

0152 The positions of the novel CYP2C8 SNPs, includ 
ing the exact novel sequence context are listed in table 2. 
The deviative base in the sequence is typed underlined and 
in a bold style. 
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Example 3 

Determination of the CYP2C8 Promoter Allele 
Containing G-1207A, delAT-640 to -641 as a 
Pharmacogenetic Factor Influencing Drug Levels 

0153. The anticancer drug taxol (paclitaxel) can be con 
sidered to be the prototype for CYP2C8 and its isoform 
6-hydroxypaclitaxel as diagnostic Substrate. Furthermore, 
Verapamil represents another specific substrate for CYP2C8 
that is methylated to different metabolites, e.g. D-702 and 
D-703 or desalkylated to D-617 (i.e. a substrate of 
CYP3A4). The generation of a specific metabolite used to 
selectively proof the functional acitvity of CYP2C8 (LC 
MS) is shown in FIG. 4. In parallel, the amount of enzyme 
is determined by western blotting (see example 9). 

0154) To validate a possible correlation of the single 
nucleotide polymorphisms G-1207A, delAT-640 to -641, 
and/or T-370G (all 5'UTR/Promoter) and/or C104G (exon 5) 
with a certain phenotype, biopsies from patients of two 
different studies were analyzed. The functional character 
ization of the CYP2C8 gene had been determined from 
enterocyte preparations of the duodenum and the liver. 

0155 Using these analytical tools, phenotypically char 
acterized samples that have been treated with taxol (N=22) 
or Verapamil (N=15, 44) were subjected to genotyping. 
Either of the collectives showed that two SNPs G-1207A, 
delAT-640 to -641 of the 5' untranslated region are in 
linkage disequilibrium and, in combination with SNPs 
G270A (exon 3) and A206G (exon 8), represent a new allele 
(haplotype) that is mainly defined by the presence of the two 
novel promoter SNPs G-1207A and delAT-640 to -641. 
FIG. 4 shows that this allele is responsible for the reduced 
level of metabolized substrate. 

Example 4 

Functional Consequences of the Identification of 
CYP2C8 Promoter Polymorphisms 

0156 The eukaryotic promoter region of a gene is com 
posed of several regulatory elements, e.g. enhancer, silencer 
and other responsive elements. Here, single nucleotide poly 
morphisms exhibit significant influence. Regarding cyto 
chrome P450-enzymes induction mechanisms, e.g. tran 
scription factors like C/EBP, HPFS or barbiebox-sites 
identified in CYP2C9 (Klose, J Biochem Mol Toxicol 13 
(1999), 289-95) are important since temporary expression is 
required. SNPs change or interfere with such elements and 
can alter promoter action and/or transcription activity. The 
novel SNP identified at position -1207 most probably abol 
ishes transcription factor binding that has selectively been 
shown for the binding of tissue specific sterol regulatory 
element binding protein 1 (SREBP-1, Valleft, J Biol. Chem. 
271 (1996), 12247-53). Reduced expression has been shown 
if position -1207 does not correspond to the wild type. The 
correlation of this new allele with CYP2C8 enzyme activity 
is displayed in FIG. 4. The linkage with another unidentified 
SNPs further downstream in the promoter region of 
CYP2C8 (delAT-640 to -641) confers new value to the 
allele in respect to diagnostic applications. 
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Example 5 

Determination of the CYP2C8 Promoter 
Polymorphism T-370G as a Pharmacogenetic Factor 

Influencing Drug Levels 
0157 Another polymorphism located further down 
stream at position 1668 in the 5-prime untranslated region 
(position -370 relative to the ATG-start codon) could be 
identified to significantly increase the expression level as 
shown in FIG. 3. This allele refers to as an extensive 
metabolizing phenotype (EM) that was confirmed by inves 
tigation of phenotypically characterized samples. In several 
cases, single nucleotide polymorphisms G-1207A, delAT 
-640 to -641 occur in combination with T-370G. LC-MS 
results from these samples show that individuals carrying 
the T-370G alone have an increased CYP2C8-activity as 
compared to those heterozygous for the polymorphisms 
G-1207A, delAT-640 to -641 allele. Concerning the appli 
cation in a diagnostic assay these data clearly show the 
influence of position T-370G on the expression levels of 
CYP2C8, i.e. the latter SNP is responsible for a change from 
poor (PM) to intermediate/extensive metabolism (IM/EM) 
as demonstrated in example 9/table 6. 
0158 Independently, a further validation was carried out 
by genotyping 22 samples corresponding to individual liver 
extracts, in which the metabolism of taxol was assessed. The 
data confirm results as presented in examples 8 and 9. FIG. 
2 shows the significant correlation between a heterogeneous 
polymorphism at position -370G and the increase of 
CYP2C8 protein levels. The liver extract from a sample 
homogeneous for position -370 displayed the highest 
CYP2CB-protein level (>400 pmol/mg protein). This is an 
additional independent result that Supports the significant 
correlation in FIG. 2. 

Example 6 

Determination of the CYP2C8 Polymorphism at 
Amino Acid Position 264 (exon 5) as a 

Pharmacogenetic Factor Influencing Drug Levels 
0159. In another embodiment the present invention 
relates to a polymorphism in exon 5 at position C104G 
(GenBank accession No: AF 136837.1). This change corre 
lates with a reduced protein concentration analyzed from 
genotyped samples (FIG. 1) that could be due to less stable 
mRNA or protein. The polypeptides encoded by the poly 
nucleotides of the invention may have altered biological or 
immunological properties due to the polymorphisms 
referred to in accordance with the present invention. 
Examples for said altered properties are stability of the 
polypeptides which may be effected or the incapability to 
effectively metabolize certain drugs. 

Example 7 

Using Restriction Fragment Length Polymorphism 
(RFLP) Analysis to Detect SNPs Relevant in 

Phenotypic Prediction 
0.160 CYP2C8-polymorphisms can be detected not only 
by sequencing but also by various other means. As one 
alternative to the sequencing methodology, genotyping can 
be performed with PCR fragments to be processed by one 
restriction endonuclease specificially cutting at a region, 
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composed of a unique sequence of 4-6 nucleotides. Due to 
the limited length of a PCR-fragment sometimes advantage 
can be taken of this specificity if it discriminates mutant and 
wild type, i.e. resulting in digested or un digested fragments 
(Table 5). Regarding the present invention this was the case 
for fragments of the promoter region 4 (position -370, 
double cutter AcSI for wild type and single cutter in the 
mutant), that indicates the respective allele, exon 3 (position 
275, single cutter SapI for CYP2C8-mutant), and exon 5 
(position 104, single cutter ClaI for wild type). Depending of 
the fragments specific SNP-region the restriction pattern 
unambiguously reflects either the wild type, the heterozy 
gous or homozygous mutant. As defined by the primers 
listed in table 1, the exons screened for result in the 
following RFLP-fragments: 
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luciferase that is controlled by the integrated promoter 
sequence. Following sequence verification of each DNA 
insert, cells were cotransfected with B-galactosidase, har 
vested after 48h and analysed for luciferase activity. Pro 
moter activities (%) are shown in FIG. 5 following 
normalization to the transfection efficacy as determined by 
B-galactosidase detection. The data are in full agreement 
with the observations from phenotypically characterized 
samples. A DNA-construct that contains the 1207G>A and 
-640 to -641 delAT polymorphisms (FIG. 5) showed 
decreased transcription for the CYP2C8-promoter levels 
compared to the wild type. In contast, the reporter plasmid 
revealed increasing levels of luciferase protein under control 
of a CYP2C8-promoter containing a polymorphism corre 
sponding to position -370. 

TABLE 5 

Length 
SNP position (bp) Genotype 

(PCR-fragment) Enzyme uncut wt wt (bp) wt mut (bp) mutimut (bp) 

# -370, (5'UTR) AcS1 483 33,150,3OO 33,150,183,300 183,300 
# 270, (exon 3) Sapl 328 328 149,179,328 149,179 
# 104, (exon 5) Cal S84 192,392 192,392,584 S84 

Example 7 Example 9 

Identification of New CYP2C8 Polymorphisms by 
Sequence Analysis of a Collection of Various 

Individuals from Different Ethnic Groups 
0161 The screen for SNPs in the CYP2C8 gene in the 
genomes of different ethnic groups yielded a number of 
polymorphisms listed in table 2. 48 samples were analyzed 
from each of the ethnic populations Caucasian, Japanese and 
African-American, respectively. Within this collection, the 
large number of SNPs in the untranslated region could be 
considered to potentially influence the protein level. 
0162 Furthermore, several polymorphisms show exten 
sive inter ethnical discrepancies (Table 3) between various 
ethnical groups. The 57 new polymorphisms identified in the 
CYP2C8 gene will complement the existing knowledge and 
contribute to a more comprehensive understanding of the 
gene, avoiding problems in drug response and, concerning 
other ethnical groups, thus facilitating “bridging studies' 
that could be of interest when projecting data from these 
embodiment. 

Example 8 

Characterization of Promoter SNPs by Transfection 
of Promoter-Reporter Plasmids into Human Cells 

0163) Three promoter SNPs were tested for their contri 
bution to different expression levels by transfection assays 
using the LS174T cell line. Promoter fragments containing 
the wild type or the SNPs at positions corresponding to 
positions G-1207A and delAT -640 to -641 (GenBank 
accession No: AF 136830.1) or at position corresponding to 
position T-370G (GenBank accession No: AF136830.1) 
were introduced into a commercial mammalian expression 
vector. The plasmid harbours standard sequences for the 
propagation in eukaryotic cells including the reporter gene 

Protein Quantification of Samples Containing SNPs 
at Promoter Position G-1207A, delAT-640 to 
-641, T-370G and C104G (exon 5, amino acid 

position 264) of CYP2C8 

0.164 Protein extracts have been prepared from human 
liver samples. The protein levels of CYP2C8 were analysed 
by western blot using samples genotyped for SNPs 
G-1207A, delAT-640 to -641, T-370G (all GenBank acces 
sion No. AF136830.1) and C104G (GenBank accession No: 
AF136837.1). Table 5 shows the effects of different geno 
types on the expression levels of CYP2C8 (pmol/mg) nor 
malized for the wild type (=100%). Results are in total 
agreement with the functional data described by the pro 
moter-reporter assays in example 8. The promoter SNP in 
position T-370G confers to increased levels of the CYP2C8 
protein (150%), whereas polymorphisms G-1207A and 
delAT -640 to -641 in contrast show a reduced protein 
expression (72%). In combination with SNPs G-1207A and 
delAT -640 to -641, or C104G alone the polymorphism 
T-370G differentially influences protein levels as indicated 
by arrow. Here, the presence of two SNPs with significant 
frequency leads to combined effects. Therefore, consider 
ations for reliable phenotype prediction as a result from 
genotyping must depend on multiple SNP-analyses. The 
data indicate that the SNP in position -370, which by itsself 
is responsible for up regulation of the CYP2C8-protein 
level, shows no significant CYP2C8 increase if it is com 
bined with SNPS G-1207A and delAT -640 to -641 
(5'UTR), which by themselves reduce the expression. The 
combined expression level of 119% is barely higher than in 
the homozygous wildtype situation. Vice versa, in combi 
nation with the C104G allele (exon 5) the increased expres 
sion due to the SNP at position -370 is compensated by the 
SNP C104G to normal expression levels (97%) compared to 
the wild type. This reflects the strong impact of SNPC104G 
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alone on the protein level (see FIG. 1). The SNP C104G 
therefore represents an allele for down regulation. 

TABLE 6 

Genotype 

(by detection of listed SNPs) CYP2C8-levels (%) Effects 

Wild type 1OO No 

G-1207A, delAT-640 72 

to -641 (5'UTR) 

T-370G (5'UTR) 150 

G-1207A, delAT-640 119 

to -641 and T-370G (5'UTR) 

T-370G (5'UTR) and 97 

aa. I264M (exon 5) 

No sample with aa change I264M or G-1207A, delAT-640 to -641 
(5'UTR) and I264M was detected. 

16 
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Example 10 
Pharmacogenetic Relevance of the CYP2C8 

Polymorphisms at Position 329 (exon 3, Thr 159 
Pro), 309 (exon 6, Glu 274 stop) and 1135 (exon 7, 

Gly 365 Ser) 
0.165. In another embodiment the present invention 
relates to a polymorphisms in exon 3, exon 6 and 7 at 
positions 329 (GenBank accession No: AF 136833.1), 309 
(GenBank accession No: AF 136838.1) rand 1135 (GenBank 
accession No: NM 000770.1) respectively. The delA 
change in position 329 causes a frameshift abolishing the 
C-termianl part of the protein. The G309T change in position 
309 results in a premature termination at amino acid position 
274 of the protein. Both variant transcripts encode for 
polypeptides that will loose their function and are therefore 
most likely poor metabolizer alleles (FIG. 6). In another 
embodiment the present invention relates to a polymorphism 
at position G1135A in exon 7 (GenBank accession No: 
NM 000770.1). This substitution results in a change from 
Glycin to Serin at position 365 within the active site of the 
CYP2C8 enzyme (FIG. 6). Because the active site of 
wildtype CYP2C8 contains hydrophobic amino acids to 
enable the hydrohpilic substrate to efficiently enter the 
Substrate pocket, this amino acid exchange to a hydrophilic 
residue will severely interfere with substrate binding and 
Subsequent metabolism. 

TABLE 1. 

Primer sequences for the generation of CYP2C8 PCR-fragments 
All primer locations refer to different contigs of HTGS-Database, 

GenBank. Acc. No. AL359672. 10 PCR-fragments at the 5' UTR are overlapping. 

PCR- PCR 

fragment fragm. Contig spec. 
ale size (bp) exon location 

Contig 11524. 4-1209.72 

(5629 bp) 

5' UTR Fragm. 1 537 534 20439-12 
99 O2 

5' UTR Fragm. 2 545 2000 4 
94 60 

5' UTR Fragm. 3 751. 956 
8826 

Sequencing 89.38 
primer 

5' UTR Fragm. 4 483 -2486 9008 
8526 

Exon 1 472 2487-2654 8687 

8216 

Exon 2 457 41.98-4360 6999 

65 43 

Exon 3 328 4532-4 681 6531 

620 4 

Primer position 

O416 

9926 

998O 

94.83 

9552 

8854 

8963 

8982 

85.50 

8664 

8242 

6978 

6566 

6508 

6223 

Primer Sequence (5' - 3') 

forward: ATT 

rewerse: TTC 

TTA 

AAC 

GTC 

AGA 

AAT 

AGA 

CTT 

TGG 

GGT 

AAC 

GGC 

ACA 

CCG 

GGG 

forward: TCA 
rewerse: TGA 

TGA 

TAC 

CCA 

CCA 

TTG 

TTG 

ACT 

GGG 

ATC 

TTC 

AGT 

ATT 

TCC 

ACC 

forward: AAC 

reverse CAA 

AGA 

TAT 

GTC 

TCT 

AAG 

CAG 

GTG 

ATT 

GCG 

AAT 

TAT 

GAC 

CTT 

CAG TTG GG 

AGA CTT AGC CCT TOGA, TAA CAA AAG CC 

forward GTT 

rewerse: ACT 

TAG 

CCA 

GCA 

AAG 

GCT 

TTT 

GTA 

TTA 

TTT 

TAA 

TAA 

CAC 

AAC 

forward: GGC 
rewerse: GAT 

ACT 

CTA 

GGA 

TTA 

AAG 

TAA 

AAG 

TAG 

GAG 

TGT 

TAG 

GCT 

GAC 

TCC AGG 

forward TTG 

rewerse: TTT 

TGT 

TTA 

ACC 

GGG 

AAT 

CTC 

CTG 

TTT 

GGT 

CCA TCC 

forward: GAG CTT AGC 

CCA 

CTA 

CCC 

TCT 

CTG 

GCA, TGG 

TG 

CTG 

rewerse: ACC 
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TABLE 2-continued 

SNPs identified in the CYP2C8 gene 

Aug. 3, 2006 

variant 
PCR- position 
fragm GenBank (relative 

wild type/mutant (f) and mutant/mutant (f) and 
Location Acc. No to ATG) wild type (f) and (r) (r) (r) 

nitron 8 AF136843. 1 #197 f : TTGCTATTTGTCCATGATC f :TTGCTATTTG/ATCCATGATC f :TTGCTATTTATCCATGATC 
r: GATCATGGACAAATAGCAA r: GATCATGGATACAAATAGCAA r: GATCATGGATAAATAGCAA 

nitron 8 AF136843. 1 #212 f : GATCAAGAGCACCACTCTT f : GATCAAGAGC/TACCACTCTT f : GATCAAGAGTACCACTCTT 
r: AAGAGTGGTGCTCTTGATC r:AAGAGTGGTA/GCTCTTGATC r:AAGAGTGGTACTCTTGATC 

nitron 8 AF136843. 1 #221 f: CACCACTCTTAACACCCAT f: CACCACTCTTACAACACCCAT f: CACCACTCTCAACACCCAT 
r:ATGGGTGTTAAGAGTGGTG r:ATGGGTGTTG/AAGAGTGGTG r:ATGGGTGTTGAGAGTGGTG 

nitron 8 AF1368 43.1 #255 f:AATACACCATCATTATTGG f:AATACACCATACCATTATTGG f:AATACACCACCATTATTGG 
r: CCAATAATGATGGTGTATT r: CCAATAATGGAATGGTGTATT r: CCAATAATGGTGGTGTATT 

nitron 8 AF1368 43.1 #271 f:TGGGCCAGATAGCGGGGCT f:TGGGCCAGATACAGCGGGGCT f:TGGGCCAGACAGCGGGGCT 
r: AGCCCCGCTATCTGGCCCA r:AGCCCCGCTG/ATCTGGCCCA r:AGCCCCGCTGTCTGGCCCA 

nitron 8 AF13 6844. 1 #118 f : TTATTTACTGCATATTCTG f:TTATTTACTG/ACATATTCTG f :TTATTTACTACATATTCTG 
r: CAGAATATGCAGTAAATAA r: CAGAATATGT/CAGTAAATAA r: CAGAATATGTAGTAAATAA 

3'UTR AF136845. 1 #44 f : TCTGGCTGCCGATCTGCTA f :TCTGGCTGCCATGATCTGCTA f : TCTGGCTGCTGATCTGCTA 
r:TAGCAGATCGGCAGCCAGA r:TAGCAGATCA/GGCAGCCAGA r:TAGCAGATCAGCAGCCAGA 

0167) 
TABLE 3-continued 

TABLE 3 

Comparison of allelic frequencies (%) from the populations 
analyzed (calculation based on Hardy-Weinberg law). 

SNP (-; rel. to ATG) 
(GenBank Acc. No 

ref to, S. text) 

(-1731)–(-1732) 
-1627 
-1478 
-1325 
-1221 
-1214 
-12O7 
-1159 
-1152 
-98O 

(-765)–(-767) 
(-640)-(-641) 

-411 
-370 
-271 
-248 
-151 
-133 
-86 
171 
258 
122* 
150 

180–181 
182 
270 
334 
378 
87 

162 
163 
243S 
13 

Caucasian 

14.6 

1.2 
24.2 

African 
Japanese American Location 

l 11.7 5' UTR 
l 16.6 5' UTR 
l 2 5' UTR 
il.C. 1.4 5' UTR 
1.6 n.d. 5' UTR 
l n.d. 5' UTR 
l 3.75 SUTR 
l 1.1 5' UTR 
l n.d. 5' UTR 
l 1.2 5' UTR 
l n.d. 5' UTR 
l 4.5 5' UTR 
37.8 17.4 5' UTR 
29.7 3.2 5' UTR 
5.7 3.2 5' UTR 
l 3.2 5' UTR 
l 1.6 5' UTR 
l 2.2 5' UTR 
l 1.2 5' UTR 
l n.d. Intron 1 
l 1.6 Intron 1 

Intron 2 
l 11.6 Intron 2 

S1.1 47.8 Intron 2 
l 2.3 Intron 2 
l 4.5 Exon 3 
l 15.9 Exon 3 
il.C. 4.5 Intron 3 
1.3 3.2 Intron 3 

il.C. n.d. Intron 3 
2.6 25.8 Intron 3 

Exon 4 
l 1.6 Exon 4 

Comparison of allelic frequencies (%) from the populations 
analyzed (calculation based on Hardy-Weinberg law). 

SNP (-; rel. to ATG) 
(GenBank Acc. No 

ref. to, S. text) Caucasian 

18O 24.4 

116 29.6 

132 4.7 

172 24.6 

189 2.6 

42 n.d. 

101 n.d. 

104 5 

117 n.d. 

1135 n.d. 

2O6 11.4 

30 n.d. 

87 n.d. 

167 6.3 

197 23 

212 1.3 

221 n.d. 

255 n.d. 

271 2.1 

118 26.4 

44 22.3 

African 

Japanese American Location 

1.2 26.4 intron 4 

46.4 7.4 intron 4 

il.C. 7.4 intron 4 

51.2 24.1 intron 4 

n.d. intron 4 

1.9 Exon 5 

1.1 n.d. Exon 5 

l 1.7 Exon 5 

l 14.2 Exon 5 

l 1.2 Exon 7 

il.C. 3.2 Exon 8 

7.3 n.d. Exon 8 

2.17 Exon 8 

l S.6 intron 8 

51.2 41.1 intron 8 

l n.d. intron 8 

3.7 n.d. intron 8 

l 1.1 intron 8 

l 1.7 intron 8 

il.C. 44.4 intron 8 

53 n.d. 3'UTR 

has been detected in a sample of a pre-screen (Caucasian sample). 
has been detected in a phenotyped sample (Caucasian sample). 

n.d. - not detect in the samples analyzed. 
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0168) 

TABLE 4 

21 

Listing of all amino acid changes in the coding regions 

Met Gly Lys Arg Ser Ile Glu 
Met Gly Lys Lys Ser Ile Glu 
Glu Leu Arg Lys Thr Lys Ala 
Glu Leu Arg Lys Pro Arg Leu 
Arg Lys Thr Lys Ala Ser Pro 
Arg Lys Thr Lys Ala Ser Pro 
Ile Cys Ser Val Val Phe Gln 
Ile Cys Ser le Val Phe Gln 
Ala Ile Leu Asn Ser Pro Trp 
Ala Ile Leu Ser Ser Pro Trp 
Arg Ser Tyr Ile Arg Glu Lys 
Arg Ser Tyr Val Arg Glu Lys 
Pro Arg Asp Phe Ile Asp Cys 
Pro Arg Asp Leu Ile Asp Cys 
Arg Asp Phe Ile Asp Cys Phe 
Arg Asp Phe Met Asp Cys Phe 
Cys Phe Leu le Lys Met Glu 

<160> NUMBER OF SEQ ID NOS: 

<210> SEQ ID NO 1 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 

SOO1. 
SOO2. 
S376. 
S377. 
SOO3. 
s004. 
SOOS. 
SOO6. 
SOO7. 
SOO8. 
SOO9. 
SO10. 
s011. 
s012. 
SO13. 
s014. 
SO15. 

Exon 3 

Exon 3.4 

Exon 3.4 

Exon 3 

Exon 4 

Exon 5 

Exon 5 

Exon 5 

Exon 5 

SEQUENCE LISTING 

417 

TABLE 4-continued 
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Listing of all amino acid changes in the coding regions 

Cys Phe Leu Phe Lys Met Glu 
Met Glu Gln Glu Lys Asp ASn 
Met G G STOP 

Val Pro Thr Gly Val Pro His 
Val Pro Thir Ser Val Pro His 

Gln Asp Arg Ser His Met Pro 
Gln Asp Arg Ile His Met Pro 
His Asp Asp Lys Glu Phe Pro 
His Asp Asp Arg Glu Phe Pro 
Phe Asp Pro Gly. His Phe Leu 
Phe Asp Pro Gly. His Phe Leu 
Met Pro Phe Ser Ala Gly Lys 
Met Pro Phe Ser Ala Gly Lys 

0169 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
peptide 

<400 SEQUENCE: 1 

Met Gly Lys Arg Ser Ile Glu 
1 5 

<210> SEQ ID NO 2 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 2 

Met Gly Lys Lys Ser Ile Glu 
1 5 

<210> SEQ ID NO 3 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial Sequence 
&22O > FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 3 

Arg Lys Thr Lys Ala Ser Pro 
1 5 

<210> SEQ ID NO 4 
&2 11s LENGTH 7 
&212> TYPE PRT 

SO16.txt 
S378..txt 
S379.txt 
SO17.txt 

SO18.txt 
S38O.txt 

S381.txt 
SO19.txt 

SO2O.txt 
s021.txt 

s022.txt 
SO23.txt 

sO24.txt 

Exon 6 

Exon 7 

Exon 7 

Exon 8 

Exon 8 

Exon 8 



US 2006/0172291 A1 
22 

-continued 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 4 

Arg Lys Thr Lys Ala Ser Pro 
1 5 

<210 SEQ ID NO 5 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 5 

Ile Cys Ser Val Val Phe Glin 
1 5 

<210> SEQ ID NO 6 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 6 

Ile Cys Ser Ile Val Phe Glin 
1 5 

<210 SEQ ID NO 7 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 7 

Ala Ile Lieu. Asn. Ser Pro Trp 
1 5 

<210 SEQ ID NO 8 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 8 

Ala Ile Leu Ser Ser Pro Trp 
1 5 

<210 SEQ ID NO 9 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 9 

Aug. 3, 2006 
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-continued 

Arg Ser Tyr Ile Arg Glu Lys 
1 5 

<210> SEQ ID NO 10 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 10 

Arg Ser Tyr Val Arg Glu Lys 
1 5 

<210> SEQ ID NO 11 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 11 

Pro Arg Asp Phe Ile Asp Cys 
1 5 

<210> SEQ ID NO 12 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 12 

Pro Arg Asp Lieu. Ile Asp Cys 
1 5 

<210> SEQ ID NO 13 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 13 

Arg Asp Phe Ile Asp Cys Phe 
1 5 

<210> SEQ ID NO 14 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 14 

Arg Asp Phe Met Asp Cys Phe 
1 5 

<210 SEQ ID NO 15 

Aug. 3, 2006 
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-continued 

&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 15 

Cys Phe Lieu. Ile Lys Met Glu 
1 5 

<210> SEQ ID NO 16 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 16 

Cys Phe Leu Phe Lys Met Glu 
1 5 

<210 SEQ ID NO 17 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 17 

Val Pro Thr Gly Val Pro His 
1 5 

<210> SEQ ID NO 18 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 18 

Wall Pro Thir Ser Wall Pro His 
1 5 

<210 SEQ ID NO 19 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 19 

His Asp Asp Lys Glu Phe Pro 
1 5 

<210> SEQ ID NO 20 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

Aug. 3, 2006 
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-continued 

<400 SEQUENCE: 20 

His Asp Asp Arg Glu Phe Pro 
1 5 

<210> SEQ ID NO 21 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 21 

Phe Asp Pro Gly His Phe Leu 
1 5 

<210> SEQ ID NO 22 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 22 

Phe Asp Pro Gly His Phe Leu 
1 5 

<210> SEQ ID NO 23 
&2 11s LENGTH 7 
&212> TYPE PRT 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 23 

Met Pro Phe Ser Ala Gly Lys 
1 5 

<210> SEQ ID NO 24 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 

<400 SEQUENCE: 24 

Met Pro Phe Ser Ala Gly Lys 
1 5 

<210> SEQ ID NO 25 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 25 

attittagtica atcttggtgg ccc.g 24 
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-continued 

<210> SEQ ID NO 26 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 26 

ttcaacagaa gatggalacac aggga 25 

<210 SEQ ID NO 27 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 27 

tdatgaccat tigacitatcag titccc 25 

<210> SEQ ID NO 28 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

prlmer 

<400 SEQUENCE: 28 

tgat acco at tdgggttcat tacc 24 

EQ ID NO 29 
ENGTH 25 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
Lille 

<400 SEQUENCE: 29 

aacagagtica aggtgg.cgta tottc 25 

EQ ID NO 30 
ENGTH 29 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
Lille 

<400 SEQUENCE: 30 

caat attcto agattaatga ccagttggg 29 

<210> SEQ ID NO 31 
&2 11s LENGTH 26 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 31 

agacittagcc cittgataa.ca aaag.cc 26 

Aug. 3, 2006 
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-continued 

<210> SEQ ID NO 32 
&2 11s LENGTH 27 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 32 

gtttaggcag citgitattitta agtgaac 27 

EQ ID NO 33 
ENGTH 25 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
Lille 

<400 SEQUENCE: 33 

actccaaagt ttittataaca citccc 25 

EQ ID NO 34 
ENGTH 24 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
Lille 

<400 SEQUENCE: 34 

ggCactggala agaaggagta ggac 24 

<210 SEQ ID NO 35 
&2 11s LENGTH 27 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 35 

gatctatt at aatagtgtgc titcCagg 27 

<210 SEQ ID NO 36 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 36 

ttgttgtacca attgcctggg to 22 

<210 SEQ ID NO 37 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 37 
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tttittagg go totgtttitcc atcc 24 

<210 SEQ ID NO 38 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 38 

gag cittagcc tatctgcatg gotg 24 

<210 SEQ ID NO 39 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 39 

acctggccac ccctgaaatg 20 

EQ ID NO 40 
ENGTH 24 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
rimer 

EQUENCE: 40 

to catgctga tttitttittgg acac 24 

EQ ID NO 41 
ENGTH 22 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
Lille 

<400 SEQUENCE: 41 

citg accocitt gcacttctga to 22 

<210> SEQ ID NO 42 
&2 11s LENGTH 25 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 42 

tgacgagitta ttgggtgcag tacac 25 

<210> SEQ ID NO 43 
&2 11s LENGTH 23 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 
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<400 SEQUENCE: 43 

titcCatgatg tittagtgcag goc 23 

<210> SEQ ID NO 44 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 44 

ttgaagtaag acaggg catc gg 22 

<210> SEQ ID NO 45 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 45 

agaaacaagg toggaggatac togg C 24 

<210> SEQ ID NO 46 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 46 

ggcc atgaat togctatogaca aatg 24 

<210> SEQ ID NO 47 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 47 

ggttggalacc aaaccago ac tatg 24 

<210> SEQ ID NO 48 
<211& LENGTH 22 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 48 

citggctggac citgagtttcc to 22 

<210 SEQ ID NO 49 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
primer 

<400 SEQUENCE: 49 

ttaacticcitg caa.gc.ccc.gc 20 

<210 SEQ ID NO 50 
<211& LENGTH 24 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 50 

gtacatttgt ttgtc.ccacc atcc 24 

<210 SEQ ID NO 51 
<211& LENGTH 24 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

primer 

<400 SEQUENCE: 51 

tgcagtgacc tdaacaactc. tcct 24 

<210> SEQ ID NO 52 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 52 

gatgttgatga gtgtgaaaat 20 

<210 SEQ ID NO 53 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10 ) . . (11) 
<223> OTHER INFORMATION: This region may or may not be present 

<400 SEQUENCE: 53 

gatgttgatga gtgtgaaaat 20 

<210> SEQ ID NO 54 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 54 

gatgttgatgt gtgaaaat 18 

Aug. 3, 2006 



US 2006/0172291 A1 
31 

-continued 

<210 SEQ ID NO 55 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 55 

attittcacac tocatcacatc. 20 

<210 SEQ ID NO 56 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10 ) . . (11) 
<223> OTHER INFORMATION: This region may or may not be present 

<400 SEQUENCE: 56 

attittcacac tocatcacatc. 20 

<210 SEQ ID NO 57 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 57 

attittcaca catcacatc 18 

<210 SEQ ID NO 58 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 58 

ggaaataact gtactggto 19 

<210 SEQ ID NO 59 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 59 

ggaaataacw gtactggto 19 

<210 SEQ ID NO 60 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400 SEQUENCE: 60 

ggaaataa.ca gtactggto 19 

<210> SEQ ID NO 61 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 61 

gaccagtaca gttattitcc 19 

<210> SEQ ID NO 62 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 62 

gaccagtacw gttattitcc 19 

<210 SEQ ID NO 63 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 63 

gaccagtact gttattitcc 19 

<210> SEQ ID NO 64 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 64 

ggtotgcaca ttgcagtgg 19 

<210 SEQ ID NO 65 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 65 

ggtotgcacr ttgcagtgg 19 

<210 SEQ ID NO 66 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
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&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 66 

ggtotgcacg ttgcagtgg 19 

<210 SEQ ID NO 67 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 67 

ccactgcaat gtgcag acc 19 

<210 SEQ ID NO 68 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 68 

Ccactgcaay gtgcag acc 19 

<210 SEQ ID NO 69 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 69 

ccactgcaac gtgcag acc 19 

<210 SEQ ID NO 70 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 70 

aaaacaatag aag cago.ca 19 

<210 SEQ ID NO 71 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 71 

aaaacaatak aag cago.ca 19 

<210 SEQ ID NO 72 
&2 11s LENGTH 19 
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&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 72 

aaaacaatat aag cago.ca 19 

<210 SEQ ID NO 73 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 73 

tggctgctitc tattgttitt 19 

<210> SEQ ID NO 74 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> SEQUENCE: 74 

tggctgcttm tattgttitt 19 

<210 SEQ ID NO 75 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 75 

tggctgctta tattgttitt 19 

<210 SEQ ID NO 76 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 76 

agtgctgaac alactitt cac 19 

<210 SEQ ID NO 77 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 77 

agtgctgaam aactitt cac 19 
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<210 SEQ ID NO 78 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 78 

agtgctgaaa aactitt cac 19 

<210 SEQ ID NO 79 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 79 

gtgaaagttg titcago act 19 

<210 SEQ ID NO 80 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 80 

gtgaaagttk titcago act 19 

<210> SEQ ID NO 81 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 81 

gtgaaagttt ttcago act 19 

<210> SEQ ID NO 82 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 82 

aacaacttitc acttgtgag 19 

<210 SEQ ID NO 83 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 83 

aacaactittm acttgtgag 19 
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<210> SEQ ID NO 84 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 84 

aacaactitta acttgtgag 19 

<210 SEQ ID NO 85 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 85 

citcacaagtgaaagttgtt 19 

<210 SEQ ID NO 86 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 86 

citcacaagtik aaagttgtt 19 

<210 SEQ ID NO 87 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 87 

citcacaagtt aaagttgtt 19 

<210 SEQ ID NO 88 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 88 

ttcacttgtg aggtgatgc 19 

<210 SEQ ID NO 89 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 89 
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ttcacttgtr aggtgatgc 19 

<210 SEQ ID NO 90 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 90 

ttcacttgta aggtgatgc 19 

<210 SEQ ID NO 91 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 91 

gcatcaccitc acaagtgaa 19 

<210 SEQ ID NO 92 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 92 

gcatcaccity acaagtgaa 19 

<210 SEQ ID NO 93 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 93 

gcatcaccitt acaagtgaa 19 

<210 SEQ ID NO 94 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 94 

cittittgagcg totcc.ggto 19 

<210 SEQ ID NO 95 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400 SEQUENCE: 95 

cittittgag cr totccggto 19 

<210 SEQ ID NO 96 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 96 

cittittgag catctocqgtc 19 

<210 SEQ ID NO 97 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 97 

gaccggagac gotcaaaag 19 

<210> SEQ ID NO 98 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 98 

gaccggagay gctcaaaag 19 

<210 SEQ ID NO 99 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 99 

gaccggagat gctcaaaag 19 

<210> SEQ ID NO 100 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 100 

gcgtctocqg toctotitat 19 

<210> SEQ ID NO 101 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400 SEQUENCE: 101 

gcgtctocqk tccitctitat 19 

<210> SEQ ID NO 102 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 102 

gcgtctocqt toctotitat 19 

<210> SEQ ID NO 103 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 103 

atalagaggac C ggaga.cgc 19 

<210> SEQ ID NO 104 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 104 

atalagaggam C ggaga.cgc 19 

<210 SEQ ID NO 105 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 105 

atalagaggaa C ggaga.cgc 19 

<210> SEQ ID NO 106 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 106 

acco caatgg gtatcagaa 19 

<210 SEQ ID NO 107 
&2 11s LENGTH 19 
&212> TYPE DNA 
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<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 107 

acco caatgr gtatcagaa 19 

<210 SEQ ID NO 108 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 108 

acco caatga gitatcagaa 19 

<210 SEQ ID NO 109 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 109 

ttctgatacc cattggggit 19 

<210> SEQ ID NO 110 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 110 

ttctgatacy cattggggit 19 

<210> SEQ ID NO 111 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 111 

ttctgatact cattggggit 19 

<210> SEQ ID NO 112 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 112 

gtatttatgt tattattatg t 21 

<210> SEQ ID NO 113 
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<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10 ) . . (12) 
<223> OTHER INFORMATION: This region may or may not be present 

<400 SEQUENCE: 113 

gtatttatgt tattattatg t 21 

<210> SEQ ID NO 114 
&2 11s LENGTH 18 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 114 

gtatttatgt tattatgt 18 

<210> SEQ ID NO 115 
<211& LENGTH 21 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 115 

acataataat alacatalaata c 21 

<210> SEQ ID NO 116 
<211& LENGTH 21 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10 ) . . (12) 
<223> OTHER INFORMATION: This region may or may not be present 

<400 SEQUENCE: 116 

acataataat alacatalaata c 21 

<210> SEQ ID NO 117 
&2 11s LENGTH 18 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 117 

acataataac ataaaitac 18 

<210> SEQ ID NO 118 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
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&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 118 

tgtaataaca tatatattta 20 

<210 SEQ ID NO 119 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10 ) . . (11) 
<223> OTHER INFORMATION: This region may or may not be present 

<400 SEQUENCE: 119 

tgtaataaca tatatattta 20 

<210> SEQ ID NO 120 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 120 

tgtaataaca tatattta 18 

<210> SEQ ID NO 121 
&2 11s LENGTH 2.0 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 121 

taaatatata tottattaca 20 

<210> SEQ ID NO 122 
&2 11s LENGTH 2.0 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10 ) . . (11) 
<223> OTHER INFORMATION: This region may or may not be present 

<400 SEQUENCE: 122 

taaatatata tottattaca 20 

<210> SEQ ID NO 123 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400 SEQUENCE: 123 

taaatatatgttattaca 18 

<210> SEQ ID NO 124 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 124 

titttittatat acaaaatat 19 

<210> SEQ ID NO 125 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 125 

ttttittatay acaaaatat 19 

<210> SEQ ID NO 126 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 126 

titttittatac acaaaatat 19 

<210> SEQ ID NO 127 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 127 

atattttgta tataaaaaa 19 

<210> SEQ ID NO 128 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 128 

atattttgtr tataaaaaa 19 

<210> SEQ ID NO 129 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400 SEQUENCE: 129 

atattttgtg tataaaaaa 19 

<210> SEQ ID NO 130 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 130 

ggtoataa at toccaactg 19 

<210> SEQ ID NO 131 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 131 

ggtoataaak tcc caactg 19 

<210> SEQ ID NO 132 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 132 

ggtoataaag toccaactg 19 

<210> SEQ ID NO 133 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 133 

cagttgggaa tittatgacc 19 

<210> SEQ ID NO 134 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 134 

cagttgggam tittatgacc 19 

<210 SEQ ID NO 135 
&2 11s LENGTH 19 
&212> TYPE DNA 
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<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 135 

cagttgggiac tittatgacc 19 

<210> SEQ ID NO 136 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 136 

acattggaac alaccaggga 19 

<210 SEQ ID NO 137 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 137 

acattggaay alaccaggga 19 

<210 SEQ ID NO 138 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 138 

acattggaaa aaccaggga 19 

<210 SEQ ID NO 139 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 139 

toccitggttg titccaatgt 19 

<210> SEQ ID NO 140 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 140 

toccitggttr titccaatgt 19 

<210> SEQ ID NO 141 
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LENGTH 19 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 

SEQUENCE: 141 

toccitggittt titccaatgt 19 

<400 

EQ ID NO 142 
ENGTH 18 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
ligonucleotide O 

SEQUENCE: 142 

aattaaaaat acctgggc 18 

<400 

EQ ID NO 143 
ENGTH 19 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
ligonucleotide 
EATURE 

NAME/KEY: modified base 
LOCATION: (10) 
OTHER INFORMATION: This base may or may not be present 

SEQUENCE: 143 

aattaaaaaa tacctgggc 19 

<400 

EQ ID NO 144 
ENGTH 19 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
ligonucleotide O 

SEQUENCE: 144 

aattaaaaaa tacctgggc 19 

<400 

EQ ID NO 145 
ENGTH 18 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
ligonucleotide O 

SEQUENCE: 145 

gcc.caggitat ttittaatt 18 

SEQ ID NO 146 
LENGTH 19 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 
FEATURE: 
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<221 NAME/KEY: modified base 
<222> LOCATION: (10) 
<223> OTHER INFORMATION: This base may or may not be present 

<400 SEQUENCE: 146 

gcc.caggitat tttittaatt 19 

<210> SEQ ID NO 147 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 147 

gcc.caggitat tttittaatt 19 

<210> SEQ ID NO 148 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 148 

CitatcCatgg gccaaagtc 19 

<210> SEQ ID NO 149 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 149 

citat coatgr gocaaagtic 19 

<210 SEQ ID NO 150 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 150 

citat coatga gccaaagtic 19 

<210> SEQ ID NO 151 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 151 

gactittggcc catggatag 19 

<210> SEQ ID NO 152 
&2 11s LENGTH 19 
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&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 152 

gactittggcy catggatag 19 

<210 SEQ ID NO 153 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 153 

gactittggct catggatag 19 

<210> SEQ ID NO 154 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> SEQUENCE: 154 

ccactcagaa aaaaagtat 19 

<210 SEQ ID NO 155 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 155 

ccactcagam aaaaagtat 19 

<210 SEQ ID NO 156 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 156 

ccactcagac aaaaagtat 19 

<210 SEQ ID NO 157 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 157 

atacttittitt totgagtgg 19 
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<210 SEQ ID NO 158 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 158 

atactttittk totgagtgg 19 

<210 SEQ ID NO 159 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 159 

atacttitttgtctgagtgg 19 

<210> SEQ ID NO 160 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 160 

acatgtcaaa gagacacac 19 

<210> SEQ ID NO 161 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 161 

acatgtcaam gagacacac 19 

<210> SEQ ID NO 162 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 162 

acatgtcaac gagacacac 19 

<210> SEQ ID NO 163 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 163 

gtgttgtc.t.ct ttgacatgt 19 
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<210> SEQ ID NO 164 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 164 

gtgttgtc.tck ttgacatgt 19 

<210 SEQ ID NO 165 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 165 

gtgttgtc.t.cg ttgacatgt 19 

<210> SEQ ID NO 166 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 166 

attcagaaat atc gaatct 19 

<210 SEQ ID NO 167 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 167 

attcagaaay atc gaatct 19 

<210 SEQ ID NO 168 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 168 

attcagaaac atc gaatct 19 

<210 SEQ ID NO 169 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 169 
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agattogata tittctgaat 19 

<210 SEQ ID NO 170 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 170 

agatto gatr tttctgaat 19 

<210> SEQ ID NO 171 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 171 

agatto gatg tittctgaat 19 

<210> SEQ ID NO 172 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 172 

agcaaatago gacittattt 19 

<210 SEQ ID NO 173 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 173 

agcaaatagy gacittattt 19 

<210> SEQ ID NO 174 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 174 

agcaaatagt gacittattt 19 

<210 SEQ ID NO 175 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400 SEQUENCE: 175 

aaataagttcg citatttgct 19 

<210 SEQ ID NO 176 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 176 

aaataagttcr citatttgct 19 

<210 SEQ ID NO 177 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 177 

aaataagttca citatttgct 19 

<210> SEQ ID NO 178 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 178 

atggctg.ccg agtgttgca 19 

<210 SEQ ID NO 179 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 179 

atggct gccr agtgttgca 19 

<210 SEQ ID NO 18O 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 18O 

atggct gcca agtgttgca 19 

<210> SEQ ID NO 181 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400 SEQUENCE: 181 

tgcaac acto ggcago cat 19 

<210> SEQ ID NO 182 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 182 

tgcaa.cacty gocago cat 19 

<210 SEQ ID NO 183 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 183 

tgcaac actt go agc cat 19 

<210> SEQ ID NO 184 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 184 

toctitggctg tdaattcto 19 

<210 SEQ ID NO 185 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 185 

toctitggctr tdaattcto 19 

<210 SEQ ID NO 186 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 186 

toctitggcta tdaattcto 19 

<210 SEQ ID NO 187 
&2 11s LENGTH 19 
&212> TYPE DNA 
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<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 187 

gaga attcac agccaagga 19 

<210 SEQ ID NO 188 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 188 

gaga attcay agccaagga 19 

<210 SEQ ID NO 189 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 189 

gaga attcat agccaagga 19 

<210 SEQ ID NO 190 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 190 

ccttitttitta ttaggaat 18 

<210 SEQ ID NO 191 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10) 
<223> OTHER INFORMATION: This base may or may not be present 

<400 SEQUENCE: 191 

ccttittttitt attaggaat 19 

<210> SEQ ID NO 192 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 192 
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ccttittttitt attaggaat 19 

<210 SEQ ID NO 193 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 193 

attoctaata aaaaaagg 18 

<210> SEQ ID NO 194 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10) 
<223> OTHER INFORMATION: This base may or may not be present 

<400 SEQUENCE: 194 

attoctaata aaaaaaagg 19 

<210 SEQ ID NO 195 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 195 

attoctaata aaaaaaagg 19 

<210 SEQ ID NO 196 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 196 

citttittittat taggaatca 19 

<210 SEQ ID NO 197 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 197 

citttittittay taggaatca 19 

<210 SEQ ID NO 198 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
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&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 198 

citttittttac taggaatca 19 

<210 SEQ ID NO 199 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 199 

tgattoctaa taaaaaaag 19 

<210> SEQ ID NO 200 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 200 

tgattcCtar taaaaaaag 19 

<210> SEQ ID NO 201 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 201 

tgattoctag taaaaaaag 19 

<210> SEQ ID NO 202 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 2O2 

tggggalagag gag cattga 19 

<210> SEQ ID NO 203 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 203 

tggggaagar gag cattga 19 

<210> SEQ ID NO 204 
&2 11s LENGTH 19 
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&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 204 

tggggaagaa gag cattga 19 

<210 SEQ ID NO 205 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 205 

tdaatgctcc tottcc.cca 19 

<210> SEQ ID NO 206 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> SEQUENCE: 206 

tdaatgctcy tottcc.cca 19 

<210 SEQ ID NO 207 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 207 

tdaatgctct tctitcc.cca 19 

<210 SEQ ID NO 208 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 208 

aaaaac Caag ggtgggtga 19 

<210 SEQ ID NO 209 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 209 

aaaaac caar ggtgggtga 19 
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<210> SEQ ID NO 210 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 210 

aaaaac caaa gotgggtga 19 

<210> SEQ ID NO 211 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 211 

to acco acco ttggitttitt 19 

<210> SEQ ID NO 212 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 212 

to acco accy ttggitttitt 19 

<210> SEQ ID NO 213 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 213 

to acco acct ttggitttitt 19 

<210> SEQ ID NO 214 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 214 

cagttacctg. tcttcacta 19 

<210> SEQ ID NO 215 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 215 

cagttaccts tottcacta 19 
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<210> SEQ ID NO 216 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 216 

cagttacctd tottcacta 19 

<210> SEQ ID NO 217 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 217 

tagt galagac aggtaactg 19 

<210> SEQ ID NO 218 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 218 

tagtgaagas aggtaactg 19 

<210> SEQ ID NO 219 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 219 

tagtgaagag aggtaactg 19 

<210> SEQ ID NO 220 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 220 

tgtaagatat gtttaaaat 19 

<210> SEQ ID NO 221 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
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<222> LOCATION: (10) 
<223> OTHER INFORMATION: This base may or may not be present 

<400 SEQUENCE: 221 

tgtaagatat gtttaaaat 19 

<210> SEQ ID NO 222 
&2 11s LENGTH 18 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 222 

tgtaagatag tittaaaat 18 

<210> SEQ ID NO 223 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 223 

attittaaa.ca tatcttaca 19 

<210> SEQ ID NO 224 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10) 
<223> OTHER INFORMATION: This base may or may not be present 

<400 SEQUENCE: 224 

attittaaa.ca tatcttaca 19 

<210> SEQ ID NO 225 
&2 11s LENGTH 18 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 225 

attittaaact atcttaca 18 

<210> SEQ ID NO 226 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 226 

attaattittitt taaaaattit 19 
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<210> SEQ ID NO 227 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 227 

attaattitt tw taaaaattit 19 

<210> SEQ ID NO 228 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 228 

attaatttitta taaaaattit 19 

<210> SEQ ID NO 229 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 229 

aaatttittaa aaaaattat 19 

<210> SEQ ID NO 230 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 230 

aaatttittaw aaaaattat 19 

<210> SEQ ID NO 231 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 231 

aaatttittat aaaaattat 19 

<210> SEQ ID NO 232 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 232 
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taattitttitt aaaaattitt 19 

<210> SEQ ID NO 233 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 233 

taatttitt tw aaaaattitt 19 

<210> SEQ ID NO 234 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 234 

taattittitta aaaaattitt 19 

<210 SEQ ID NO 235 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 235 

aaaatttitta aaaaaatta 19 

<210> SEQ ID NO 236 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 236 

aaaattitt tw aaaaaatta 19 

<210 SEQ ID NO 237 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 237 

aaaattittitt aaaaaatta 19 

<210 SEQ ID NO 238 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400 SEQUENCE: 238 

atctgctocq ttgtttitcc 19 

<210 SEQ ID NO 239 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 239 

atctgcto cr ttgtttitcc 19 

<210> SEQ ID NO 240 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 240 

atctgctoca ttgtttitcc 19 

<210> SEQ ID NO 241 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 241 

ggaaaacaac ggagcagat 19 

<210> SEQ ID NO 242 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 242 

ggaaaacaay ggagcagat 19 

<210> SEQ ID NO 243 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 243 

ggaaaacaat ggagcagat 19 

<210> SEQ ID NO 244 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400 SEQUENCE: 244 

ggattotgaa citc.cccatg 19 

<210> SEQ ID NO 245 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 245 

ggattotgar citc.cccatg 19 

<210> SEQ ID NO 246 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 246 

ggattotgag citc.cccatg 19 

<210> SEQ ID NO 247 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 247 

catggggagt to agaatcc 19 

<210> SEQ ID NO 248 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 248 

catggggagy to agaatcc 19 

<210> SEQ ID NO 249 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 249 

catggggagc ticagaatcc 19 

<210 SEQ ID NO 250 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
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&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 250 

tgattitcctg titcaaaatt 19 

<210> SEQ ID NO 251 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 251 

tgattitccitr ttcaaaatt 19 

<210> SEQ ID NO 252 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 252 

tgattitccita ttcaaaatt 19 

<210 SEQ ID NO 253 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 253 

aattittgaac aggaaatca 19 

<210> SEQ ID NO 254 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 254 

aattittgaay aggaaatca 19 

<210 SEQ ID NO 255 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 255 

aattittgaat aggaaatca 19 

<210 SEQ ID NO 256 
&2 11s LENGTH 19 
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&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 256 

acttaaagta taataaaaa 19 

<210 SEQ ID NO 257 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 257 

acttaaagtr taataaaaa 19 

<210 SEQ ID NO 258 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> SEQUENCE: 258 

acttaaagtg taataaaaa 19 

<210 SEQ ID NO 259 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 259 

tttittattat actittaagt 19 

<210> SEQ ID NO 260 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 260 

tttittattay actittaagt 19 

<210> SEQ ID NO 261 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 261 

tttittattac actittaagt 19 
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<210> SEQ ID NO 262 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 262 

aaaatgtata tatgtataa 19 

<210> SEQ ID NO 263 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 263 

aaaatgtatr tatgtataa 19 

<210> SEQ ID NO 264 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 264 

aaaatgtatg tatgtataa 19 

<210 SEQ ID NO 265 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 265 

ttata catat atacattitt 19 

<210> SEQ ID NO 266 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 266 

ttatacatay atacattitt 19 

<210 SEQ ID NO 267 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 267 

ttata catac atacattitt 19 
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<210 SEQ ID NO 268 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 268 

atgatgtctt attcatatt 19 

<210 SEQ ID NO 269 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 269 

atgatgtcty attcatatt 19 

<210 SEQ ID NO 270 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 270 

atgatgtcto attcatatt 19 

<210> SEQ ID NO 271 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 271 

aatatgaata agacat cat 19 

<210> SEQ ID NO 272 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 272 

aatatgaatr agacat cat 19 

<210 SEQ ID NO 273 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 273 
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aatatgaatg agacat cat 19 

<210> SEQ ID NO 274 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 274 

tittatagitta taatttcaa 19 

<210 SEQ ID NO 275 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 275 

tittatagttr taatttcaa 19 

<210 SEQ ID NO 276 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 276 

tittatagttg taatttcaa 19 

<210 SEQ ID NO 277 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 277 

ttgaaattat aactataaa 19 

<210 SEQ ID NO 278 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 278 

ttgaaattay alactataaa 19 

<210 SEQ ID NO 279 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400 SEQUENCE: 279 

ttgaaattac alactataaa 19 

<210 SEQ ID NO 280 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 280 

cgaagttaca ttagg gaga 19 

<210> SEQ ID NO 281 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 281 

cgaagttacr ttagg gaga 19 

<210> SEQ ID NO 282 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 282 

cgaagttacg ttagg gaga 19 

<210 SEQ ID NO 283 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 283 

totccctaat gtaactitcg 19 

<210> SEQ ID NO 284 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 284 

totcccitaay gtaactitcg 19 

<210 SEQ ID NO 285 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400 SEQUENCE: 285 

totccctaac gitaactitcg 19 

<210 SEQ ID NO 286 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 286 

togggactitt atcgattgc 19 

<210 SEQ ID NO 287 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 287 

togggacittk atcgattgc 19 

<210 SEQ ID NO 288 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 288 

togggactitg atcgattgc 19 

<210 SEQ ID NO 289 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 289 

gcaatcgata aagtc.ccga 19 

<210 SEQ ID NO 290 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 290 

gcaatc gatm aagtc.ccga 19 

<210> SEQ ID NO 291 
&2 11s LENGTH 19 
&212> TYPE DNA 
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<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 291 

gcaatc gatc aagtc.ccga 19 

<210> SEQ ID NO 292 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 292 

gg actittatc gattgctitc 19 

<210 SEQ ID NO 293 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 293 

ggactittats gattgcttic 19 

<210> SEQ ID NO 294 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 294 

ggactittatg gattgcttic 19 

<210 SEQ ID NO 295 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 295 

gaag caatcg ataaagtc.c 19 

<210 SEQ ID NO 296 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 296 

gaag caatics ataaagtc.c 19 

<210 SEQ ID NO 297 
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&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 297 

gaag caatcc ataaagtc.c 19 

<210 SEQ ID NO 298 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 298 

tgct tcct ga toaaaatgg 19 

<210 SEQ ID NO 299 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 299 

tgct tcct gw toaaaatgg 19 

<210 SEQ ID NO 300 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 300 

tgct tcctgt toaaaatgg 19 

<210> SEQ ID NO 301 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 301 

ccattttgat caggaagca 19 

<210> SEQ ID NO 302 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 302 

ccattttgaw caggaagca 19 
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<210 SEQ ID NO 303 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 303 

ccattttgaa caggaagca 19 

<210> SEQ ID NO 304 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 304 

gtocccaccg gtgtgc.ccc 19 

<210 SEQ ID NO 305 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 305 

gtocccaccr gtgtgc.ccc 19 

<210 SEQ ID NO 306 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 306 

gtocccacca gtgtgc.ccc 19 

<210 SEQ ID NO 307 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 307 

gggg cacacc ggtggggac 19 

<210 SEQ ID NO 308 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 308 
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gggg cacacy ggtggggac 19 

<210 SEQ ID NO 309 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 309 

gggg cacact ggtggggac 19 

<210> SEQ ID NO 310 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 310 

atgatgacaa agaattitcc 19 

<210> SEQ ID NO 311 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 311 

atgatgacar agaattitcc 19 

<210> SEQ ID NO 312 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 312 

atgatgacag agaattitcc 19 

<210> SEQ ID NO 313 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 313 

ggaaattctt totcatcat 19 

<210> SEQ ID NO 314 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400 SEQUENCE: 314 

ggaaattcty totcatcat 19 

<210 SEQ ID NO 315 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 315 

ggaaattcto tgtcatcat 19 

<210> SEQ ID NO 316 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 316 

tgaccotggc cactittcta 19 

<210 SEQ ID NO 317 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 317 

tgaccotggy cactittcta 19 

<210 SEQ ID NO 318 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 318 

tgaccotggit cactittcta 19 

<210 SEQ ID NO 319 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 319 

tagaaagtgg C Caggg to a 19 

<210> SEQ ID NO 320 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
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oligonucleotide 

<400 SEQUENCE: 320 

tagaaagtgr coaggg to a 19 

<210> SEQ ID NO 321 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 321 

tagaaagtga ccaggg to a 19 

<210> SEQ ID NO 322 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 322 

gcctttctica gcaggtaat 19 

<210> SEQ ID NO 323 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 323 

gcctttctor gcaggtaat 19 

<210> SEQ ID NO 324 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 324 

gcctttctic g g caggtaat 19 

<210 SEQ ID NO 325 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 325 

attacctgct gagaaaggc 19 

<210> SEQ ID NO 326 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
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&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 326 

attacctgcy gagaaaggc 19 

<210 SEQ ID NO 327 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 327 

attacctgcc gagaaaggc 19 

<210 SEQ ID NO 328 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 328 

tacatggCac CitcCtctgg 19 

<210 SEQ ID NO 329 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 329 

tacatggcam citcCtctgg 19 

<210 SEQ ID NO 330 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 330 

tacatggcaa citcCtctgg 19 

<210> SEQ ID NO 331 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 331 

ccagaggagg togc catgta 19 

<210> SEQ ID NO 332 
&2 11s LENGTH 19 
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&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 332 

ccagaggagk togc catgta 19 

<210 SEQ ID NO 333 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 333 

ccagaggagt toccatgta 19 

<210> SEQ ID NO 334 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400> SEQUENCE: 334 

ttgctatttgtc.catgatc 19 

<210 SEQ ID NO 335 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 335 

ttgctatttr to catgatc 19 

<210 SEQ ID NO 336 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 336 

ttgctattta tocatgatc 19 

<210 SEQ ID NO 337 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 337 

gatcatggac aaatagdaa 19 
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<210 SEQ ID NO 338 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 338 

gatcatggay aaatagdaa 19 

<210 SEQ ID NO 339 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 339 

gatcatggat aaatagdaa 19 

<210> SEQ ID NO 340 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 340 

gatcaagagc accact citt 19 

<210> SEQ ID NO 341 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 341 

gatcaaga gy accact citt 19 

<210> SEQ ID NO 342 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 342 

gatcaagagt accact citt 19 

<210> SEQ ID NO 343 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 343 

aagagtggtg citcttgatc 19 
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<210> SEQ ID NO 344 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 344 

aagagtggtr citcttgatc 19 

<210 SEQ ID NO 345 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 345 

aagagtggta citcttgatc 19 

<210> SEQ ID NO 346 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 346 

caccacticitt alacaccoat 19 

<210 SEQ ID NO 347 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 347 

caccactcity aac accoat 19 

<210> SEQ ID NO 348 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 348 

caccacticitc. alacaccoat 19 

<210 SEQ ID NO 349 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 349 
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atgggtgtta agagtggtg 19 

<210 SEQ ID NO 350 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 350 

atgggtgttr agagtggtg 19 

<210 SEQ ID NO 351 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 351 

atgggtgttg agagtggtg 19 

<210 SEQ ID NO 352 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 352 

aatacaccat cattattgg 19 

<210 SEQ ID NO 353 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 353 

aatacaccay cattattgg 19 

<210 SEQ ID NO 354 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 354 

aatacaccac cattattgg 19 

<210 SEQ ID NO 355 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 
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<400 SEQUENCE: 355 

ccaataatga tiggtgtatt 19 

<210 SEQ ID NO 356 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 356 

ccaataatgir tiggtgtatt 19 

<210 SEQ ID NO 357 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 357 

ccaataatgg toggtgtatt 19 

<210> SEQ ID NO 358 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 358 

tgggCC agat agcggggct 19 

<210 SEQ ID NO 359 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 359 

tgggcCagay agcggggct 19 

<210 SEQ ID NO 360 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 360 

tgggc.ca.gac agcggggct 19 

<210> SEQ ID NO 361 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
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<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400 SEQUENCE: 361 

agcc.ccgcta totggcc.ca 19 

<210> SEQ ID NO 362 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 362 

agcc.ccgctr totggcc.ca 19 

<210 SEQ ID NO 363 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 363 

agcc.ccgctg. tctggcc.ca 19 

<210> SEQ ID NO 364 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 364 

ttatttactg catattotg 19 

<210 SEQ ID NO 365 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 365 

ttatttacitr catattotg 19 

<210 SEQ ID NO 366 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 366 

ttatttacta catattotg 19 

<210 SEQ ID NO 367 
&2 11s LENGTH 19 
&212> TYPE DNA 
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<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 367 

cagaatatgc agtaaataa 19 

<210 SEQ ID NO 368 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 368 

cagaatatgy agtaaataa 19 

<210 SEQ ID NO 369 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 369 

cagaatatgt agtaaataa 19 

<210 SEQ ID NO 370 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 370 

totggctgcc gatctgcta 19 

<210 SEQ ID NO 371 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 371 

totggctgcy gatctgcta 19 

<210 SEQ ID NO 372 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE 
<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

oligonucleotide 

<400 SEQUENCE: 372 

totggctgct gatctgcta 19 

<210 SEQ ID NO 373 
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LENGTH 19 
TYPE DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
oligonucleotide 

SEQUENCE: 373 

tagcagat.cg gcagoc aga 19 

<400 

EQ ID NO 374 
ENGTH 19 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
ligonucleotide O 

SEQUENCE: 374 

tagcagatcr gcagoc aga 19 

<400 

EQ ID NO 375 
ENGTH 19 
YPE DNA 

RGANISM: Artificial Sequence 
EATURE 

THER INFORMATION: Description of Artificial Sequence: Synthetic 
ligonucleotide O 

SEQUENCE: 375 

tagcagat.ca gcagoc aga 19 

<400 

SEQ ID NO 376 
LENGTH 7 
TYPE PRT 

ORGANISM: Homo sapiens 

SEQUENCE: 376 

Glu Lieu Arg Lys Thr Lys Ala 
1 

<400 

5 

SEQ ID NO 377 
LENGTH 7 
TYPE PRT 

ORGANISM: Homo sapiens 

SEQUENCE: 377 

Glu Lieu Arg Llys Pro Arg Lieu 
1 

<400 

5 

SEQ ID NO 378 
LENGTH 7 
TYPE PRT 

ORGANISM: Homo sapiens 

SEQUENCE: 378 

Met Glu Glin Glu Lys Asp Asn 
1 5 

SEQ ID NO 379 
LENGTH 3 
TYPE PRT 

ORGANISM: Homo sapiens 
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<400 SEQUENCE: 379 

Met Glu Glin 
1 

<210 SEQ ID NO 380 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 380 

Gln Asp Arg Ser His Met Pro 
5 

<210 SEQ ID NO 381 
&2 11s LENGTH 7 
&212> TYPE PRT 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 381 

Glin Asp Arg Ile His Met Pro 
5 

<210 SEQ ID NO 382 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 382 

ttgagaaaaa cca agggtg 19 

<210 SEQ ID NO 383 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10) 
<223> OTHER INFORMATION: This base may or may not be present 

<400 SEQUENCE: 383 

ttgagaaaaa cca agggtg 19 

<210> SEQ ID NO 384 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 384 

ttgagaaaac Caagggtg 18 

<210 SEQ ID NO 385 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 385 

cacccttggit ttittctdaa 19 

<210 SEQ ID NO 386 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 
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&220s FEATURE 
<221 NAME/KEY: modified base 
<222> LOCATION: (10) 
<223> OTHER INFORMATION: This base may or may not be present 

<400 SEQUENCE: 386 

cacccttggit ttittctdaa 19 

<210 SEQ ID NO 387 
&2 11s LENGTH 18 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 387 

cacccttggit tittctdaa 18 

<210 SEQ ID NO 388 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 388 

cacttctagg aaaaggaca 19 

<21 Oc 
<211 

EQ ID NO 389 
ENGTH 19 
YPE DNA 

RGANISM: Homo sapiens 

<400 SEQUENCE: 389 

cacttctagk aaaaggaca 19 

EQ ID NO 390 
ENGTH 19 
YPE DNA 

RGANISM: Homo sapiens : 
<400 SEQUENCE: 390 

cacttctagt aaaaggaca 19 

<210 SEQ ID NO 391 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 391 

tgtc.ctttitc ctagttgttg 19 

<210 SEQ ID NO 392 
&2 11s LENGTH 19 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 392 

tgtc.cttittm citagttgttg 19 

<210 SEQ ID NO 393 
&2 11s LENGTH 19 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 393 
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tgtc.cttitta citagttgttg 

<400 

SEQ ID NO 394 
LENGTH 19 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 394 

aggataggag ccacatgcc 

<400 

SEQ ID NO 395 
LENGTH 19 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 395 

aggataggak ccacatgcc 

<400 

SEQ ID NO 396 
LENGTH 19 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 396 

aggataggat coacatgcc 

<400 

SEQ ID NO 397 
LENGTH 19 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 397 

ggcatgtggc ticcitatcct 

<400 

SEQ ID NO 398 
LENGTH 19 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 398 

ggcatgtggm to citatcct 

<400 

SEQ ID NO 399 
LENGTH 19 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 399 

ggcatgtgga to citatcct 

<400 

cattittaatc. cactggtgct agaattatta actaaattaa tatttattitt gaaagttcact 

gattagatta atccacaagt attgaattitt agt caatctt gotggcc.cgg tittaactgga 

tgttittgctt aaaaggaagg cagcaagatg caggggittat ggtttccago Cocagottgg 

SEQ ID NO 400 
LENGTH 2097 
TYPE DNA 

ORGANISM: Homo sapiens 

SEQUENCE: 400 

89 

-continued 

19 

19 

19 

19 

19 

19 

19 

60 

120 

18O 
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toacttgcat tctgtgttgtc. cittagctaaa gtactgaatc. tccatggtot aactittctoc 240 

totctaaact g g gaataatt ttacagtggg caaagataat tdaga gaata aaaagagatg 3OO 

tgatgagtgt gaaaattic to totaaatttgtcataatgtc. tataaacata atcgataaaa 360 

cattgtataa citgggtotaa tattittctta atgaaagagc tiggaaataac totactggto 420 

aatttagaat aaaggtaatc titttcagagc atgcctttgt atacacactt tattattagt 480 

gatctagtaa tagttcataaa tocagttgta tittagatctt catgaccatt gacitatcagt 540 

toccatttica ggtotgcaca ttgcagtggit totgtgccct ggg to cattc agtgattitcc 600 

citgttgttcca tottctgttg aatccacaac tattgttctg totataattt citctitccttg 660 

citgttgtatga ttacattcta ttatttgtaa caataacaga ccaaaaacaa tagaa.gcago 720 

catgtctgga ggtgactgga aggtggagaa gocatagatt ttcaag.ccct gtgccataaa 78O 

titatgtgaga ttggcc ctitt cottaatagt gctgaacaac titt cacttgt gaggtgatgc 840 

agaggggaga actictaattt ttatttctitc titttgag cqt citccggtoct cittatccitta 9 OO 

taaacaaata acggacittct atttaatgtg aag cotgttg citttctgaac agagt caagg 96.O 

tgg.cgitatct tcagagtaac taatgtctgg g gtttgttitt gtttittctaa aattgttctt O20 

gagccagotg toggtgtaagt ggtaatgaac cccaatgggt atcagaagat citctgctcaa O8O 

atc.ccggttt taccggcaat gagctgttgtg gcactgacag gtgtc.ctgtt citc.ccagagt 14 O 

ttcttitcc.ca atttgaaaaa taaaaaatga taatctittat acticcagtct cittittaatga 200 

tgaatataca tittatatata tacttittata tatttaatat aatatttaat agtataaata 260 

tgtatttatgttattattat gtaataatgt atgtaacact coctogctaat tcagtttgtc 320 

totttgacat gtaaagtaaa taatcaccita ttattataat aatgtaataa taacacaaat 38O 

attattatgt aataacatat atatttatgt atattgttta tatacattta aatatatata 4 40 

aatatacatt tattagctaa taatttgata tatgtatggit aattcaacat gitatgagtta 5 OO 

tattoactat titcatgttta gg cagotgta ttittaagtga actatactaa atatttgaaa 560 

ggcttttgtt atcaagggct aagttctocta ttttittgata tag cattaca atgtacattt 62O 

tittatacaca aaatatagaa tacactgatt toccitcaagg toataaattic ccaactggto 680 

attaatctga gaatattgaa ttittgagtat attctaacat agaatcattt actitcagtgt 740 

ttct coatca toacago.aca ttggaacaac Caggg acttt taattaaaaa tacctgggct 800 

ccaatccaat acaattaaac Cagaatctoc tagattggca citggaaagaa gagtaggac 860 

aaaagaac at tittatttcta to catgggcc aaagttcc act cagaaaaaaa gtataaattg 920 

gatctaggtg attgtttact ttacatgtca aagagacaca cactaaatta gcagg gagtg 98O 

ttataaaaac tittggagtgc aagct cacag citgtc.ttaat aagaagaga a gqcttcaatg 20 40 

gaaccttittg tdgtoctaggit gctgtgtctd. tcttittatgc titctotttitc actctgg 2097 

<210> SEQ ID NO 401 
<211& LENGTH: 440 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 401 

cagagctgta ggagaaggaa gotcc citcct ggc.cccacto citctitccitat tattggaaat 60 

atgctacaga tagatgttaa goacatctgc aaatctttca ccaatgtaag totgc ctitat 120 
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<210 SEQ ID NO 405 
&2 11s LENGTH 370 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 405 

to aggattct gaactc.ccca toggat.ccagg taaggccaag attittattitt cottggaaac 60 

catttattoa aggttgtagg galagacittgg tittaaaaatg agaaaattga tactaaaatg 120 

cittittataca ataaaaatga tigtatgagtg aagaaaataa ttaccaccitt to attitcctg 18O 

ttcaaaattt to agccitcca atctittaggit acagaaaatt gctatatgtg cacaataaaa 240 

attitcc cc at Cagaagtgca aggggtoagg gaatticcictt toctago caa goaaagctdt 3OO 

galacagatgg caccitggaaa attgggtoac toccacccta atact.gtgct tittctagtgg 360 

tottagtaaa 370 

<210> SEQ ID NO 406 
&2 11s LENGTH 2.94 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 406 

tgggagatat accitaatgta tatgacgagt tattgggtgc agtacaccala cct gg cacat 60 

gtatacatat gtgacaaacc tocactttgt gcacatatac cctagaactt aaagtataat 120 

aaaaaatgta tatatgtata aaaattitccc ttcaaaatgg acatgatgtc. ttattoatat 18O 

ttatagittat aatttcaatc agggcttggt gtaagataca tatat cittat gacatgttta 240 

tatttaatat tcttittctot tittaggtotg caataattitc cctotactica ttga 2.94 

<210 SEQ ID NO 407 
&2 11s LENGTH 327 
&212> TYPE DNA 
<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 407 

acaacaaagt gcttaaaaat gttgctotta cacgaagtta cattagg gag aaagtaaaag 60 

aacaccaa.gc atcactggat gttaacaatc citcgggacitt tatcgattgc titcct gatca 120 

aaatggagca ggtaagatat tag caacaga toagtattitt gatttcttgt coattttgtg 18O 

attcatcgaa to cittctgta atttactaag gatgtttaaa toatcaggcc agtaatgctt 240 

gacaag catc ttaattacitt attgtattta toggcctgca citaaa.catca toggaaaatac 3OO 

aaaattgtcc aatggctaga atgcata 327 

<210> SEQ ID NO 408 
&2 11s LENGTH 346 
&212> TYPE DNA 

<213> ORGANISM: Homo sapiens 

<400 SEQUENCE: 408 

atalacacaaa ttgaagtaag acagggcatc ggtatactitc togcttittatt totggggaaa 60 

gaaatattot gtgtgacitaa cctaagcago gaatgattitc atgaatggaa cittgtaggto 120 

tgtcaggaaa taaagtttga gtcaactgat citgcagtttctgc catacca cacagttgct 18O 

ttittctaata citgtactgtc. cagtatctot tittggctaac tittaaaaaat agtatgttitt 240 


















