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(57) ABSTRACT 
A family of cDNA sequences derived from hepatitis C virus 
(HCV) are provided. These Sequences encode antigens 
which react immunologically with antibodies present in 
individuals with non-A non-B hepatitis (NANBH), but 
which are absent from individuals infected with hepatitis A 
Virus, or hepatitis B virus, and also are absent in control 
individuals. The HCV cDNA sequences lack substantial 
homology to the sequences of hepatitis delta virus (HDV) 
and HBV. A comparison of the Sequences of amino acids 
encoded in the HCV cDNA with the sequences of Flavivi 
ruses indicates that HCV may be related to the Flaviviruses. 
The HCV cDNA sequences and the polypeptides encoded 
therein are useful as reagents for the detection and therapy 
of HCV. The reagents provided in the invention are also 
useful for the isolation of NANBH agent(s), for the propa 
gation of these agents in tissue culture, and for the Screening 
of antiviral agents for HCV. 
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FG. Translation of ONA 5-l-l 
Alasercyseu Asncys SerAlaser Ile1leprosparggui Yale EYEAEggu 
GGCCTCC crgAACTGCCGGCGAGCATCATACCTGACAGGGAAGTCCTCCACCGAGA 
CCGGAGGACGAACTTGACGAGCCGCTCGTAGTAGGACGTCCCTAGGAGATGGCTCT 

l 

pheaspolu.MeeGiuGlucyssergniseu Profylegluginglyeleteu 
5 GTCGAGAGATGGAAGAGGCTCTCAGCACTTACCGTACATCGAGCAAGGGATGATGCT 

CAAGCTACTCTACCTTCTCACGAGAGTCGGAATGGCAGTAGCCGTCCCTACFACGA 
Alagluoln PeysGlnysiaLe Glyev 

2. CGCCGAGCAGFCAAGCAGAAGGCCCTCGGCCTCC 
GCGGCTCGTCAAGTCGCTCCGGGAGCCGGAGG 

FG. 3. ranslation of DNA 5-- 3 9ir2 

Giyoys ValvalleValGiyArgValvai.euSerglyLys ProAla Ile leproasp 
CGGCGCGGGTCAAGGGGCAGGGCGCGTCCGGGAAGCCGGCAATCATACCG 
GCCGACGCACCAGATCACCCGTCCCAGOAGAACAGGCCCCGGCCGTAGAGGAC 

ArgGluval LeuTyrargGiuPheaspcluxetGluGlucysserGln Histleu Protyr 
6 ACAGGGAAGTCCCACCGAGAGCGAGAGATGGAAGAGGCTCTCAGCACTTACCS 

TGCCCTTCAGGAGAGGCTCCAAGCCACCACCTTCTCACGAGAGCGGAA.GGCA 
A A 

legluginglyetMetLeAlagiuGirPhelysGlnysAlaleugly Leuleug5. 
2 ACACGAGCAAGGGAGAGCCGCCGAGCAGTCAAGCAGAAGGCCCCGGCCTCCGC 

TGAGCCGTCCCTACTACGAGCGGCCGTCAAGTCGCTTCCGGGAGCCGGAGGACG 

- . Thiaia SerrgglinaiaGuVallegalaProAlavalignThrasn'tripGlhysLeu. 
8 AGACCGCGCCCGCAGGCAGAGGACGCCCCTGCTGCCAGACCAACGGCAAAAAC 

CGGCGCAGeeCAGCCGTCCCAATAGCGGGGACGACAGGCGGGACCGTTG 

Gluhr PheTrp-AlalysisetterpasnpheeSerglyleGlnTyrLeuliaGly 
24 CGAGACCTCGGGCGAAGCATATGTGGAACTCATCAGGGGATACAATACTGGCGG 

AGCCGGAAGACCCGC,CGAACACC GAAGTAGTCACCCTAGTATGAACCGCC 

LeuSerThreu ProGlyAsnproalaleAliaSerleuiet Ala Phethralaalaval 
3C GCSGTCAACGCTGCCGCTAACCCCGCCATTGCTTCATTGATGGCTTTACAGCGCTG 

CGAACAGGCGACGGACCAGGGGC3GTAACGAAGTAACTACCGAAAATGCGACGAC 

SerpeoLe Self 
CACCAGCCCACAACCACAGCCAAA 
AGGGTCGGGGAGSTGACGGT 
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FG. 4. translation of DNA 8l. 
SerGlyLysproAlaleIleproAspArggluvalleuTyrargGlu Pheaspolu Met 

GTCCGGGAAGCCGGCAATCATACCTGACAGGGAAGTCCCTACCGAGAGTTCGATGAGAT 
CAGGCCCTTCGGCCGTTAGTATGGACGTCCCTCAGGAGATGGCTCTCAAGCTACTCTA 
GiugiucysserGin His Leu ProTyrieg.u.Gingly met MetLeu-Alagluglin Phe 

5. GGAAGAGTGCTCTCAGCACTTACCGTACATCGAGCAAGGGATGATGCCGCCGAGCAGT 
CCTCTCACGAGAGTCGTGAATGGCATGTAGCGTCCCTACTACGAGCGGCTCGTCAA 
LysGlnysAlaleuglyLeuLeuglrthrAlaserArgglin AlaGluVal Ileaia Pro 

2 CAAGCAGAAGGCCCCGGCCTCCGCAGACCGCGTCCCGTCAGGCAGAGGTATCGCCCC 
GTTCGTCTTCCGGGAGCCGGAGGACGTCGGCGCAGGGCAGTCCGTCTCCAATAGCGGGG 
AlavalGlnThrasnTrpGinLyseuGluThrPher pala.Lys His-let Trpasniphe 

8. GCGTCCAGACCAACTGGCAAAAACTCGAGACCTCTGGGCGAAGCATATGGGAACT 
ACGACAGGTCTGGTGACCGTTTTGAGCCTGGAAGACCCGCTTCGATACACCTTGAA 
IleserGlyeGinTyreu AlaGlyLeuSerThrLeuProgiyasnproAlaleAla 

24 CATCAGGGGATACAATACGGCGGGCTGTCAACGCGCCGGTAACCCCGCCAGC 
GAGCACCCATGTTAGA ACCGCCCGAACAGTGCGACGGACCAGGGGCGGTAACG 

Serleuet Ala Phehraa Al-WalThrSerProeuhrThrSerGir 
3C. TCATTGATGGCTTTTACAGCTGCTGTCACCAGCCCACTAACCACAGCCAAA 

AAGAACTACCGAAAAGTCGACGACAGGGCGGGTGAGGGACGGTTT 

FG. 5 Translation of DNA 36 

Aspalais PhelauSergilnThrysoglinSerGlyGlusneuProTyreuVal Ala 
GAGCCACCACCCAGACAAAGCAGAGGGGGAGVACCTTCCTTACC1GGTAGCG 
CTACGGGTGVVMGAAGGGCTGTTTCGTCCACCCCCINGGMAGGVANGGACCACCC 
tyrginAllahrwalcysalaArgAlaGlinalaProProProSerTripAspGinMetTrp 

5 ACCAAGCCACCGGGCGCTAGGGCCAAGCCCCNCCCCCACGTCCGACCAGANGGG 
ATGGTCGGGGCACACGCGATCCCGAGTTCGGGGAGGGGGAGCACCCGGTCTACACC 
-LysGysLeuleargueueys ProThreusGlyProThrProLeu LeuTyrargeu 

2 AAGGGACGCCCAAGCCCACCCTCCAGGGCCAACACCCCTGCTATACAGACTG 
CACNAACTAACGGAGTCGGGGGGAGACCCGGGGGGGACGAANGCGAC 

GlyAlaWalGnasinglu IlieThreuthris ProVaithrilysTyrleMetThrcys 
5i GGCGCTGTCAGAAGAAATCACCCTGACGCACCCAGCACCAVATACATCATGACATGC 

CCGCGACAAGTCTTACTTAGTGGGACEGCGGGGTCAGTGGTTANGTAGTACTGTACG 
etSetala AspeuGiuVal ValThrSerThrrpValleuValGiygly Valleu Ala 

24 ATGTCGGCCGACCTGGACGTCGTCACGAGCACCTGGGTGCTCGGGCGGCGTCCCGCf 
ACAGCCGGCTGGACCTCCAGCAGTGCCGTGGACCCACGAGCAACCGCCGCAGGACCGA 

Alaeuala AaTyrCyseuSerthrglycysVal ValleValGlyArgval Valeu 
30 GCTGGCCGCGATTGCCGTCAACAGGCGCGTGGTCATAGTGGGCAGGGTCGTCG 

CGAAACCGGCGCATAACGGACAGTGCCGACGCACCAGTACACCCGTCCCAGCAGAAC 
a ded as a -ss-Overlap with 8) -------------------- 
SeGyLysProAlaleleProAspargCluValleuTyrArg 

361 CCGGGAAGCCGGCMATCATACCTGACAGGGAAGTCCTCTCCGAG 
AGGCCCCGGCCGTAGTATGGACTGTCCCTTCACGAGATGGCTC 
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F.G. 6 combined ORF of DNAs 36 s 31 

As paia His PheleuSergir. ThreysGinSerglyglu Asnieu Protyrau ValAla 
GATGCCCACTCTATCCCAGACAAAGCAGAGGGGGAGAACCTTCCTTACCNGGAGCG TACGGGTGAVAGATAGGGTCTGTTTCGTCTCACCCCCTTGGAAGGAATGGACCATCGC 
Tyrgl nAlaThrvalcysalaArgAlaglinala ProProProSerTrpaspClin-et-Trp. 

6 ACCAAGCCACCGTGTGCGCAGGGCCAAGCCCCTCCCCCATCGGGGACCAGAGGG AGGTTCGGEGGCACACGCGATCCCGAGTTCGGGGAGGGGGTAGCACCCTGGTCTACACC 
LysCyseuergeuys ProThreu HsGlyProThrProLeu Leutyrargeu 

2 AAGGTTGATTCGCCTCVAGCCCACCCTCCATGGGCCAACACCCCGCTATACAGACG TCACA-ACTAAGCGGAGCCGGTGGGAGGTACCCGGTTGGGGGACGATATGTCTGAC 
GlyAliaValGlin AsinguilehreuThrhis Proval.ThrLysTyrleMethroys 

8. GGCGCTGICAGVANGAAACACCCRGACGCACCCAGTCACCAAAACATCATGACATG 
CCGCGACAAGTCTACTTAGTGGGACGCGGGGTCAGGGTTTATGTAGTACTGTACG 
MetSerala AspleugiuvalvalThrSerThrTrpval LeuvalGlyGlyval LeAla 

24 AGCGGCCGACCGGAGGTCGTCACGAGCACCTGGGTGCTCGTGGCGGCGTCCGGCT ACAGCCGGCTGGACCTCCAGCAGTGCTCGGGACCCACGACCAACCGCCGCASGACCGA 
Alaauala Ala Tyrcys LeuSerThrglycyswalvalleValGlyArgVal Val Le: 

32. G3TTGGCCGCGTATTGCCGTCAACAGGCGCGTGGTCATAGTGGGCAGGGTCGTCTG CGAAACCGGCGCATAACGGACAGTTGTCCGACGCACCAGTATCACCCGTCCCAGCAGAAC 
SerGlyLysProAlaleleProAspargCluvalleuTyrArgglu Pheaspoliet 

35 CCGGGAAGCCGGCAATCATACCTGACAGGGAAGTCCTCTACCGAGAGTTCGATGAGATG 
AGGCCCTTCGGCCGTTAGTANGGACTGTCCCTTCAGGAGATGGCTCTCARGCTAC CTAC 
Glugu CysSexGln HiseuProfyriegluglinGly-ietMetLeualagluglin Phe 

42 GAAGAGTGCTCCAGCACTACCGTACATCGAGCAAGGGATGAGCCGCCGAGCAGTEC CTTCTCACGAGAGCGGAAGGCATGAGCTCGTCCCACTACGAGCGGCCGCAAG 
LysGinySAlaleuglyLauteuglnThrAlaserArgginAlaGluvallellafro 

48 - AGCAGAAGGCCCTCGGCCTCCNGCAGACCGCGTCCCGCAGGCAGAGGTTATCGCCCCT CGTCCCGGGAGCCGGAGGACGTCGGCGCAGGGCMGTCCGTCCCAATAGCGGGGA 
AlaValGlnThrashTreglaLysLeucluThrPheTrpAlalyshi settpsnphe 

54 GCGC3AGACCAACTGGCAAAAACCGAGACCTTCNGCGCGAAGCAAGNGGAAC CGACMGGCOGTGACCGTTTGAGCCTGGAAGACCCGCTTCGATACACCTTGAAG 
IleSerGlyleGlnTyreuAlaGly-LeuSerThrLeuProGlyasapromialeala 

60l ATCAGTGGGATACAATACTGGCGGGTTGECACGCTGCCTGGTMACCCCGCCATTGCT TAGTCACCCTATGTTATGMACCGCCCGAACAGTFGCGACGGACCATEGGGGCGGTAACGA 
SerLeuMetAlapheThrala AlavalThrSerproLeuThrThrSerGlin 

66. CATTGAGGCTTACAGCGCTGTCACCAGCCOACTAACCACAGCCAAA AGTAACTACCGMAAAAGRCGACGACGGGTCGGGTGATGGTGATCGGT 
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FG. 7 Translation of DNA 32 

24l 

3. 

- - - - - - overlap with 8--------------------- 
Phehr Alaala WahrSerProLeu ThrThrSerGln'threueupheasinleieu 

CTACAGCGCTGCACCAGCCCACAVACCACAGCCAAACCCTCCCTCAACAAT 
GAAAAGCGACGACAGTGGTCGGGTGATGGGATCGGTGGGAGGAGAAGTGTATA 

GlyGlyTrpValAla AlaGlineuAla Ala ProGlyAlaalaThrAlapheValGlyAla 
33GGGGGTGGCTGGCTGCCCAGCCGCCGCCCCCGGTGCCGCACGCCTTGTGGGCG 

ACCCCCCCACCCACCGACGGGTCGAGCGGCGGGGGCCACGGCGATGACGGAAACACCCGC 
Giye Alaglyala AlaleglySerWalGlyLeucylysWaleue Asplee 

CGGCTAGCGGCGCCGCCATCGGCAGGGGACGGGGAAGGTCCTCATAGACATCC 
GACCGAATCGACCGCGGCGGAGCCGTCACAACCGACCCCNCCAGGAGTACTGTAGG 

AlaGlyfyrGlyAlaGlyval AlaGlyAlaleuval Alaphetys IleMetserGlyGlu 
GCAGGGRAGGCGCGGGCGGGCGGGGCCGGGCACAAGACAGAGCGGG 

AACGTCCCAEACCGCGCCCGCACCGCCCCGAGAACACCGIAAGCMGACCGCCAC 

WaiproSerThrglu AspleuValAshLeuleuProAlaleeuSerProGlyAlaeu 
AGGCCCCCCACCGAGGACCGGCAATCACGCCCGCCACCCCGCCCGGAGCCC 
TCCAGGGGAGGGCCCCGGACCAGTAGAGACGGGCGGTAGGAGAGCGGGCCTCGGG 

WalValGlyVal ValCysAlaalaleleuarglarg His ValGlyproglyGlugly Aa 
TCGTAGTCGGCGGGTCTGTGCAGOAATACTGCGCCGGCACGGGCCCGGGCGAGGGGG 
AGCACAGCCGCACCAGACACGTCGTTATGACGCGGCCGTGCAACCGGGCCCGCTCCCCC 
ValginfreMetAsnArgueuiealaPhealaSerMrgglyAsn HisvalSer 

3AGGCAGGGATGAACCGGCGAAGCCTTCGCCCCCGGGGGAACCATGTCCCC 
GACGCACCACGGCCGACTATCGGAAGCGGAGGGCCCCCTGGACAAAGGGG 

US 2003/0162167 A1 
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FG. 8 Tasator of ONA 35 

serieGluhr IleThreuProglin AspalaValSerArg ThrglrArgArgGlyArg 
TCCATTGAGACAATCACGCCCSCCAGGAGCGCTCCCGCACTCAACGTCGGGGCAGG 
ACCTAACCXaAGGCGAGGGGGCCTACGACAGAGGGCSGAGTGCACCCCCGTCC 
rhrglyArgolyLys ProGyieTyrArg Pheval Ala ProGlyGluarg ProSerGly 

6. ACTGGCAGGGGGAAGCCAGGCACACAGATTGTGGCACCGGGGGAGCGCCCCTCCGGC 
GACCGTCCCCCTCGGCCGTAGAGTCANACACCGTGGCCCCCCGCGGGGAGGCCG 
MetpheaspSerSerWaleucy sGlucy's Tyraspalaglycysala TrpTyrglueu 

2 ATGTCGACCGTCCGTCCTCTGGAGIGCTATGACGCAGGCGNGCTTGGTATGAGCC 
ACAAGCTGAGCAGGCAGGAGACACTCACGATACGCGCCGACACGAACCATACTCGAG 
thrproAlaGuThrThrValArgeu ArgAlafyriet AsnThriproglyLeu Proval 

S ACGCCCGCCGAGACTACAGAGGCACGAGCGACATGAACACCCCGGGGCTTCCCGG 
GCGGGCGGCTCGAGTCAATCCGATGCCGCAGTACTGGGGGCCCCGAAGGGCAC 

CysGlin Asphis.Leuglu PherpGlugly Vakphehrgiy Leuhrhis leaspaia 
GCCAGGACCACCAA TGGGAGGGCGCTACAGGCCCACCARATAGAGCC 
ACGGTCCCGAGAACTAAAACCCCCCGCAGAAATGCCGGAGTGAGATATCTACGG 

2 t 

HispheleuSerginthrysGlnSerglyGlus neu ProTyreuVal Alatyrgin 
30 CACCACCCAGACANAGCAGAGGGGGAGAACCTCCACCTGGAGCGACCAA 

GTGAAAGAAGGGCGCGCTCACCCCCTGGAAGGAAGGACCATCGCAGGT 
water but overlap with 36-s-s-s-s----------------------- 

AliaThrWalCys:Aaargalaclin Ala ProProProSerpas pglinMetTrpLysCys 
35 GCCACCGGGCGCAGGGCTCAAGCCCCTCCCCCACGGGGACCAGATGGGAAGGr 

CGGGGCACACGCGACCCGAGTTCGGGGAGGGGGAGCACCCTGGTCTACACCTTCACA 

Leulearg Leu LysproThreuHisGlyProThrProLeu LeuTyrarg Leugly Ala 
42 GATCGCCTCAAGCCCACCCTCCATGGGCCAACACCCCNGCATACAGACTGGGCGS 

AACAAGCGGAGCGGGGGGAGGACCCGGTGGGGGACGATAGCTGACCCGCGA 
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F.G. S- corbined oRF ef DNAs 35.36, 81 & 32 
Sereg retre: ProGlr. As palavaSerArge.gr ArgArggy Arg 
CAGAGACAATCACGCCCCCCAGGAGCGTCCCCGCACCAACGGGGGCAG 

AGAACTCGTAGGCGAsKGGGCCACGACAGAGGGXGGAGKGCAGCC3GC3 

toyarsgyeys Progy efyrarg Pheval Ala Proglyguars PreSergy 
S. CGCAGGGSGAAGCCAGGCACA3AGAGGGCAC3GGGGGAGCGCCCCCCGC 

3ACCCCCGGCGAGAGCAAACACCGGGCCCCCCGCGGS3AGGCCG 

setphe AsserSerWaile:CysGuCystyras Paaglycysalariptygie: 
AccCAccorccaccircrgGAGTGCATGACGCAGGCGTGCTGGTAGAGCC 
ACAAGCGAG3AGG3AGGGACACCACGAACGCGTCCGACACGAACCAACCGAG 

PreAlagilurrWaiargeurg AaTyMet Asn'thrprogiyLeu?rval 
3. ACGCCCGCCGAGACACAGAGGCACGAGCGTACAGAACACCCCGGGGCCCCGG 

GCGGGCGCCGAGOAACCGAGCCGCAGTAC GGGGGCCCCGAAGGGCAC 

CysGrAsphis.Leugi upher pGuGlyvalPhethrglyeuThrlisleAspala 
24 CCAGGACCACGAATGGGAGGGCGCTACMGGCCCACTCATATAGATGCC 

ACGGCCGGAGAACAAAACCCCCCGCAGMAAGCCGGAGGAGTAACACGg 

His PheleuSerglrthzeysGnSerglyGAsn.aupreyrau Wallatyrgin 
CACCACCCAGACAAGAGAGGGGGGMACCCACCGGAGCGACCAA 
GAAAGAAGGGCGCGCCACCCCCGGVMGGAAGGACCACGCAGG 

AlarvalCysAla ArgAag Ala ProProProSerrasp:glinMetrpLysCys 
CCACC GCCGCAGGGCCAAGCCCCCCCCCACGGGGACCAAGGGAAG 
CGGGGCACACGCGACCGAGTCGGGGAGGGGGAGCACCCGGCACACCCACA 

LeeArgeeuys Prohree hisGyprogheroeuleury Argeugly Ala 
4. ACGCCCAAGCCCACCCCCAGGGCCVACACCCCXGCA ACAGACGGGCGC 

AACAAGGGAGCGGGGGGAGGACCCGGGGGGGACAANGCGACCCGCGA 

vaglinAsinglueThreuhris ProValThrysTyrleMetrarcysMetSer 
48 GCAGAA GANACACCCGACGCACCCAGCCACCAAACA CATGACAGCAGCG 

CAAACAGGGGAEGCGGGGCGGGTMG ArcGACGACAGS 

Alaas Peuglu WallWalbrSerfhrrpValeuVal.GlyGiyWaieu Alaalaeu 
54 GCCCACCTGGAGGTCGTCACGAGCACCEGGGGCTCGGGCGGCGCCGCGCTG 

CGGCGGCCCCAGOAGGCCGGGACCCACGAGOAACCGCCGCAGGACCGACGAAAC 

AaalaTyrcyse userThrglycyswalVaileValGYArgValVleuSergly 
O GCCGCGAGCCGCMCMGGCGCGSGGNCAAGGGGCAGGGCGCGCCGGG 

CGGCGCAAACGGACAGGCCGACGCACCAGATCACCCGTCCCNGCAGAACAGGCCC 

Elys ProAaleIlepraksparggluwalautyrargglupheaspCietGluigi 
SS MAGCCGGCAATCATACCSCACAGGGAAGTCCCACCGigg CGAGAGAGGAAGAG 

recogcCGTAGATGGACTGTCCCre?cGAATGGCOCVAGCACCACCCC 

CysserGin His LeuProTyrregluglingly-lettataulaguglaphe-Ysgr. 
2 GCCAGCACACCGACATCGAGCMAGGGATGAGCCGCCGAGCAGTCAAGCAG 

ACGAGAGCGGAAGGOAGAGCCGTCCCACACGAGCGGCCGTCAAGCGC 

Lys AlaleugiyueueuGlnThralaserArgGlniaGlutaileiafraiaya 
7s AGGCCCCGGCCFCCXCCAGACCGCGTCCCGCAGGCMGAGGTACGCCCCGCGC 

CCGGGAGCCGGAGGACGCTGGCGOAGGGCAGCCGNCCCMATAGCGGGGAGACAG 
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F.G. O Translation of CNA 37b 

LeuAla Alalyse Waiala LeGyeAsiaWallayyr Aggyleurasp 
CTCGCCGCAAAGCGGCGCATGGGCATCAAGOCGGGCCTACTACCGCGGTCTGAC 
GAGCGGCGTTTCGACCAGCGAACCCGAGACGSCACCGGAGAGGCGCCAGAACG 

WallServalie ProthrSerGlyAspWaWa Wall ValAla Thraspala Leuse thr 
6. GTGTCCGTCATCCCGACCAGCSGCGATGGTCGCGTGGCAACCGATGCCCTCATGACC 

CACAGGCAGTAGGGCGGCGCCGCACAACAGCAGCACCGTGGCACGGGAGFACTGG 

GlyTyrrhizcly Aspphe AspServalrieaspTyrAsnThrcysval Thrgin Thrval 
2. GGCTATACCGGCGACCGACTCGGGAAGACTACAATACGTGTGTCACCCAGACAGTC 

CCGATATGGCCGCGAAGCTGAGCCACATCTGATGTATGCACACACTGGGTCTGTCAG 
p q is warm apa as as man - p Overlap with 

AsppheSereua spproThrPheThrillegiuThrethreuProglin Aspalaval 
B. GATTCAGCCTTGACCCACCT (ACCATTGAGACAATCACGCTCCCCCAGGATGCTGTC 

AAAGTCGGAACTGGGAGGAAGGGAACTCGAGGCGAGGGCGTCCTACGACAG 

core 3S--------------------- 
SerArgThrginArgArgGlyArg Thr 
CCCGCACCAACGTCGGGGCAGGACG 
AGGGCGGAGGCAGCCCCGCCGAC 

2 l 

FG. Translation of ONA 33b 

uses raiseoverlap with 32-------------------------- 
Met Asnargeuilella Phe AlaserArgglyAsnHisVaiSerProThrHisTyrwal 
GAGVACCGGCGATAGCCCGCCCCCGGGGAACCASGTTTCCCCCACGCACTACG 
CACGGCCGACFACGGAAGCGGAGGGCCCCCGGTACAAAGGGGGTGCGTGATGCA 

Proglu Serasp:AlaalaAlia Argwai.ThrAlaleleuSerSerLeuthirValThrglin 
6 GCCGGAGAGCGAGCAGCGCCCGCGTCACTGCCATACTCAGCAGCCTCACTGTAACCCA 

CGGCCFCCGCTACGTCGACGGGCGCAGGACGGTATGAGCGTCGGAGTGACATTGGGT 
Leureu ArgArgeuiisGln TrpileSerSerGlucysThrThrProCysSerGiySer 

2 GCCCGAGGCGACGCACCAGGGATVAGCTCGGAGGACCACTCCATGCTCCGGTTC 
CGAGGACTCCGCTGACGGGTCACCATCGAGCCFCACATGGTGAGGFACGAGGCCAAG 
TpLeuargAspleTrp-AspirpileCysGiuvalleuSerasp PhelysThrTrpLeu. 

i8 CGGCAAGGGACATCTGGGACGGATAGCGAGGTGTTGAGCGACTTAAGACCTGGCf 
GACCGACCCGAGACCCGACCARACGCTCCACAACCGCTGAAATCGGACCGA 
LysalaeysleuetProGineuProGlyle ProPheWalSerCysGlin Arggyyr 

24 AAAAGCAAGCCAGCCACAGCGCCGGGATCCCCGTGTCCGCCAGCGCGGGA 
TCGACGAGACGGGECGACGGACCCTAGGGGAAACACAGGACGGTCGCGCCCA 

LysGlyVal TEparg Val 
33. AAGGGSGTCGGCGAGTG 

ACCCCCAGACCGCCAC 



Patent Application Publication Aug. 28, 2003 Sheet 9 of 145 US 2003/0162167 A1 

F. G. 2 translation c5 oxA 4 cc 
AaTyretSerysala Hisgly eAspproasileArgThrglyWalArghrie 
GGCACAGCCAAGGCTCATGGGATCGACCAACATCAGGACCGGGGTGAGAACAAT 
CCGAAGACAGGCCGAGACCCAGCAGGATGAGTCCTGGCCCCACTCTTGTTA 

rhrgiyser ProehrTyrSerhirtyrglyLysphereualaAspclyGlycys 
e TACCACTGGCAGCCCCATCACGTACCCACCTACGGCAAGTTCCTTGCCGACGGCGGGG 

AGGGACCGCGGGGTAGGCAGAGGGGAGCCGTCAAGGAACGGCTGCCGCCCAC 
SergiyGlyAlaTyrAspielleIlecysAspglucyshisser ThraspAlaThrsef 

2. CrCGGGGGGCGCTTAGACATAATAATTTGTGACGAGTGCCACTCCACGGATGCCACATC 
GAGCCCCCCGCGAAACTGATAAAACACIGCTCACGGGAGGTGCCTACGGGTAG 
EleteuglyIleGlyThrval LeuaspGinAlaGluThralaGlyAlaargreuValval 

CATCGGGCATCGGCACGTCCTTGACCAAGCAGAGACGCeGGGGCGAGACGGTG 
GAGAACCCGAGCCGGACAGGARCGGCGCCGACGCCCCCGCCGACCAACA 
Leuala ThrAaThrProProGlySerValThrValProHis ProAsr IlleglugluVal. 

23 GCCGCCACCGCCACCCCCCGGGCTCCGTCACGGCCCCACCCAAATCGAGGAGGT 
CGAGCGGGGCGGGGGGAGGCCCGAGGCAGGACACGGGGTAGGGGAGCCCCCA 
AlaleuSerthrhrglyGlui lepropheryrgyzsAlaileProLeuGluvalie 

3 C GCCGTCCACCACCGGAGAGATCCCTTTTTACGGCAAGGCATCCCCCCGAAGTAAT 
ACGAGACAGGGGGGCCCCTAGGGAAAAAGCGTTCCGAAGGGGGAGCCATA 

LysGlyGlyArgHis eule PhecyshisSerLysLysLysCysAspGluteuala Aa 
35 CAAGGGGGGGAGACACCACCGTCACAAAGAAGAAGTGCGACGAACTCGCCGC 

GCCCCCCCCTGAGAGAGAAGACAGTAAGCTTCTTCACGCGCGAGCGGCG 

Pseum on uprassrs areas -- as sasa an as Overlap with 37 b--------------------- 
LyseuVal Alaleugly easin.AlaValAlayr TyrargGlyLeuñSpValSerWall 

42 AAAGCTGGCGCAGGGCACAAGCCGTGGCCTACTACCGCGGTCTTGACGGTCCGT 
CGACCAGCGAACCCGTAGACGGCACCGGATGAGGCGCCAGAACTGCACAGGCA 

Keio 
4. CKCCGACCAG 

3AGGGCGGC 
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30 

35 

42 

FG. 13 Translation of DNA 25C 

CysserLeuThrValThrglineuLeukirgargeuhisolnTrpileSerSerGlucys 
ACTGCAGCCTCACTGAACCCAGCTCCGAGGCGACGCACCAGTGGAAAGCTCGGAGT 
TGACGTCGGAGGACATTGGGTCGAGGACTCCGCGACGTGGECACCTATTCGAGCCCA 

ThrThriproCysSerglySerTrpLeuargaspierpAsppleCysGiuVal.eu. 
GACCACTCCAGCTCCGGCCGGCAAGGGACATCNGGGACTGGATANGCGAGNGT 
CAGGTGAGGACGAGGCCAAGGACCGACCCGAGACCCGACCTAACGCTCCACA 
or who me up is a she Overlap with 33b----------------------------- 
Seraspphey shrTrpLeuysAlayseuMetProgiln LeuProGyleProPhe 
GAGCGACTAAGACCGGCLAAAAGCAAGCCAGCCACAGCGCCGGGACCCC 
ACCGCTGAAATCGGACCGACGACGAGACGGGCGACGGACCCTAGGGGA 

ValSerCysGlrArgCiy TyreysGlyVal TripArggly AspCly IleMetRishrag 
GGTCCGCCAGCGCGGGATAAGGGGGCTGGCGAGGGGACGGCACAGCACACC 

AACACAGGACGGTCGCGCCCAACCCCCAGACCGCTCCCCTGCCGTAGACGTGGAG 
CysiisCysGlyalaGlueThrgly hisvalleys Asngly Thret ArgleVaGly 

GCGCCACGGGAGCGAGATCACGGACAGOAAAAACGGGACGAAGGATCGTCG 
C3ACGGTGACACCTCGACCTAGGACCTGTACAGTTTGCCCTGCTACTCCTAGCAGC 

ProArgThroys ArgasnMetTrpSerGiyThrpheproleAsn AlaTyrThrhrgy 
GCCAGGACCGCAGGAACATGGGAGTGGGACCCCCCAAATGCCACACCACGG 
CGGACCGGACGTCCGTACACCCACCCGGAAGGGGAATTACGGAGGGGCC 

Procysthrproteur roAla ProAsnTyrThrphe AlaLeuTripArgval SerAlaGl 
GCCCCTGACCCCCCTTCCTGCGCCGAACTACACGTCGCGCTAGGACGGGTCGCAG 
CGGGGACAGGGGGGAAGGACGCGGCGATGGCAAGCGCGATACCTCCCACAGACGC 

GluTyrvalglulie ArgglinvalGlyAsppheistyrvalThrglyMetThrThrAsp 
AcGAATAGTGGAGAAAGGCAGGGGGGGACCCACACGTGACGGGTATGACTACG 
TcCAACACCTCTATCCGTCCACCCCCGAAGGTGATGCACTGCCCATACTGATGAC 

As Leuys,Cys ProcysGlrval ProSerProGluPhePheThrglu 
ACAA3 CAAAGCCCGTGCCAGCCCCATCGCCCGAATTCACAGAA 
TGAGAGTACGGGCACGGCCAGCCAGCGGGCAAAAAGGTCTTA 
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FiG. 4- combined ORF of psas 405/37b/35/36/81/32/33b/25c 
Aay retSereys.AlaisClyleAspproAsnie ArgTrgyWaArghire 
GCACAGCCAAGGCCAGGGATCGACCAACACAGGACCGGGGGAGAACAA 
ACGAATGACAGGCCGAGACCCAGCAcGATGTAGTCCTGGCCCCACCGr 
ThrThrglyserPro IiefhirtyrSerhirtyrglylys Pheleu Ala Aspgyglycys 

5 ACCACGGCAGCCCCACACGTACC3ACCACGGOAAGCCGCCGACGGCGSGG 
ACGTGACCGTCGGGGAGGCAGAGGGGAGCCGTCAAGGAAC3GCTGCCGCCCA 
SerglygyAlia Tyraspie elecysaspocyshisSerrAspAlafhrSer 

2. CCGSKGCCGCTAGACAAATAAGGACGAGGCCACCCACGGAGCCACAFC 
GAGCCCCCCGCGAAACGAATARACACGCCACGGGAGGGCCACGGTGTAG 
Kee Giyile:GyrWale AspGalaaglu ThralaGyAla ArgeuVal Val 

a CACGGGCATCGGCACGTCCGACCAAGSAGAGACGCGgQGGCGAGACGGGT 
GAGAACCCGAGCCGGACAGGAACGGCGTCCGACGCCCCCGCCTGACCAACA 
Le:AaTrAahrproProGyServalhrWalprois ProAsregluguVal. 

24 GCCGCCACCGCCACCCCCCGGGCCCGTCACGGCCCCACCCAACACGAGGAGG 
CGAGCGGGSCGGGGGGAGGCCCGAGGCAGTGACACGGGGTAGGGGAGCTCCTCCA 
Alaleuser thrThrglyGlueProphetyrglyLysAlaIleProLeuGluvalie' 

3C GCTCGCCACCACCGGAGAGATCCCTTACGGCAAGGCACCCCCTCGAAGTAA 
ACGAGACAGGTGGGGCCCCTAGGGAAAAAGCCGTCCGAAGGGGGAGCCA 
LysglyGlyArgis Leule:Phecyshi SSertysysySCySAspluteuala Ala 

25 CAAGGGGGGGAGACACTCATCCGCACAAAGAAGAAGTGCGACGAACTCGCCGC 
GTCCCCCCCXCKGAGAGAGAAGACAGAACTTCCTTCACGCGCGAGCGGC 
lyseuValAla-euglyleAsAlava AlatyrTyrargely euAspValServal 

42 AAAGCGGCGCATGGGCATCAAGCCGTGSCCTACACCGCGGTCTGACGTCCCG 
CGACCAGCGAACCC3TAGACGGCACCGGAGAGGCGCCAGAACTGCACAGGSA 

IieProThrSerGlyaspval valvalval AlathrAspAlaleulietThrgy Tyrrhe 
43 CACCCGACCAGCGGCGAGGCGTCGGGCAACCGAGCCCTCATGACCGGCTATAC 

GAGGGCGGCGCCGCACA ACACAGCACCGGGCACGGGAGTACTGGCCGAATG 
Gyasp?he AspServalleAspyr Asn'thrysvalThrginThrVaasp?heSer 

54 CGGCGACCGACCGGTGATAGACACAATACGGGTCACCCAGACAGCGACAG 
GCCGCGAAGCTGAGCCACATCGAGTAGCACACAGGGGCGCAGCTAAAGC 
LeuMspprophethriegluchirleThreuProGin AspAlavaSerArgher 

60 CCACCKACCCACCAGAGACAATCACGTCCCCCAGGAGCGCFCCCGSAC 
- CGAACGGGAEGGAAGGGAACCGTTAGTGCGAGGGGGTCCACGACAGAGGGCGG 

in ArgArgGlyArgThrgyArgGlyLysProGlyIleTyrArg Pheval Ala ProGy 
65 CAACGCGGGGCAGGACTGGCAGGGGGAAGCCAGGCATCTACAGAGTGGCACCGGG 

AGTGCAGCCCCGTCCGACCGTCCCCCTTCGGTCCGTAGATGTCAAACACCGTGGCCC 
GluArgPreSerGlyketPheaspSerSerValeucysGlucystyraspalaglycys 

2. GGAGCGCCCCCCGGCATGTTCGACCGTCCGTCCTCGTGAGTGCATGACGCAGGCG 
CCCGCGGGGAGGCCGTACAAGCGAGCAGGCAGGAGACACTCACGATACGCGCCGAC 
AafreyrgluteuhrPro AlagluThrThrWalArgeu ArgalaTyrietas: 

is CraggagicTCACGCCCGCCGAGACACAGAGGCACGAGCGACAGAAAC 
ACGAACCAACCGAGGCGGGCGGC,CGATGCVACCGAGCTCGCAGACGG 
ProGlyLeuProval CysGln AspiseuglupherpgluglyvalPherhrglyLes: 

84 CCGGGGCCCCGTGTGCCAGGACCACTGAAGGGAGGGCGTCACAGCC 
GGGCCCCGAAGGGCACACGGCCGGAGAACTTAAAACCCCCCGCAGMAANGTCGGA 
Thris Ileaspalais PheleuSerGinThrysG nSergiyG as Ta' Preyr 

90 CACCATAAGATGCCCACCACCCAGACAAAGCAGAGGGGGAGAACCCC 
GSAGATACACGGGGAAAGATAGGGCTGTTTCGTCCACCCCCTGGAAGGAA 
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58 

4. 

50 

S5 

30 

36 

LeVai AayirginAahrval CysalaArgalaglin Alia ProProProser FrpAse 
CCGGAGCGACCAAGCCACCGTGGCGCAGOGCCAAGCCCCCCCCCATCGGGGA 
GGACCACKGCAGSCSGGGCACACGCGACCCGAGCGGGGAGGGGSTAGOACCC 
GMetreys. CyseleArgely sprohirleuisgyprochrProLeeu 
CCAGAGEGGAAGGGACGCCCAAGCCCACCCTCCAGGGCCA ACACCCCNGC 
GCACACCA CAAGOGGAGC3GGGGGAGGTACCCGGGTGGGSACGA 

tyrarge Giy Alava Gin AsngluehrleuThrhisproWai.The Lystyre 
ATACAGACTGGGCSCGCAGAATGAAACACCCGACGCACCCAGCACCAAAACA 
AGCGACCCGCACARGCACAGGGGACGCGGGGCAGTGSAGA 

MethroysMetserAla Aspleugitival ValThrSerthrirpval LeuValglyGy 
CAGACATGCAGCG3CCGACCTGGAGGCGTCACGAGCACCGGGTGCTCGTGGCGG GACGACGACAGCCGGCGGACCCAGCAGagcCGGGACCCACGAGOAACCGCC 

Valeu Alalaleu Alala TyrcyseuSerthrglycysvalValleval GlyArg 
CGTCCGGCGC GaCCGCGTAGCCTGTCA ACAGGCGCGTGGTCATAGTGGGCAG 
GCAGGACCGACGAAACC3GCGCATAACGGACAGTGTCCGACGCACCAGTATCACCCGC 
Waval LeuSerGlylysProAlaIieleproasparggluVal. LeuTyrArgGlu2he 
GGCGCGCCGGGAAGCCGGCAATCATACCGAAGGGAAGCCCACCGAGAG. 
cCAGCAGAACAGGCCCTCGGCCGTAGTATGGACTGTCCCTTCAGGAGATGGCTCTCAA 
AspGlu-et-Gluglucy SSerglin HiseuProTyrleGiuglinglyMetMetLeAla 
CGATGAGAGGAAGAGCCCAGCACTACCGTACATCGAGCAAGGGATXGATGCCGC 
GCACCACCTCCACGAGAGCGGAAGGCAGRAGCCGTCCCTACACGAGCG 

luGin PhelysGinySAlae GlyLeeuGinthrala SerargginAlaGuVal. 
CGAGCACAAGCAGAAGGCCCCGGCCCCGCAGACCGCGNCCCKCTCACGCAGAGGT 
Gerce CGCSCGGGAS3CGGAGGACGTCGGCGCAGGGCAGCCGCCCA 

IeAliaProAlaval GlinthraserpGln LyseuGluthirPheTripAlalyshlister. 
ACCCCCGCGTCCAGACCAACGGCAAMAACCGAGACCCGGGCGAAGCAA 
AAGCGGGGACGACAGGCGGTGACCGTGAGCCGGAAGACCCGCCGAA 

TrpasnipheleserGyleGlrTyreualagiyLeuSerThrLeu ProGyAsh Pre 
GGGAACCACAGGGGATACAATACTGGCeGGCGTCAACGCGCCGGAACCC 
CACCGAAGTAGOACCCAGAGAACCGCCCGAACAGGCGACGGACCAGGG 

AlaeliaSet LeMet Aa. PheTrA allaWahrSerPreseuth TrSerGir 
CGCCAGCCATTGAGGCTTACAGCGCGTCACCAGCCCACAVACCACAGCCA 
GCGGAACGMAGAACTACCGAAAAGTCGACGACAGGGTCGGG GAYGGTGACGS 

threueuPheasinleLeuglyGiyTrpValAla AlaGinLeuaiaala ProGyra 
MACCCCCCCAACAATGGGGGGGGGGGGCGCCCAGCCGCCGCCCCCGGGS 
GGGAGGAGAAGGATAACCCCCCCACCCACCGACGGGTCGAGCGGCGGGGGCCACG 
AlaThrAlapheValGlyAlaGlyeuaiaGlyAlaalaleGlySerWalGlyLeugy 
CGCACNGCCTTGGGGCGCTCGCTAGCGGCGCCGCCATCGGCAGGGGACGGG 
GCGAGACGGMAACACCCGCGACCGAA CGACCGCGGCGGTAGCCGCACAACCGACCC 

LysValeulea spleLeu AlagyTyrglyMlaglya AlaglyAlaeuva Aa 
GAAGGTCCCAAGACACC, GCAGGGTATGGCGCGGGCGTGGCGGGAGCC, GGGS 
CCCAGGAGACTGTAGGAACGTCCCATACCGCGCCCGCACCGCCCCGAGAACACCG 
Phelysileet SerglygluValProSerThrglu speeuValAsareuau Proala 
ACAAGASCAGAGCGGGAGGTCCCCTCCACGGAGGACCNGGCMACACGCCCG3 
AGTCAGACCGCCACCCAGGGGAGGTGCCCCNGGACCAGAGAGACGGGCG 
illeleuSerProGyAlaleuVal ValGlyvalValcysAlaalaleleurgarghis 

CACCTCTCGCCCGGAGCCCTCGTAGTCGGCGNGGRCGTGCAGCVATACGGCCGGCA GAGgAGAGCGG3333333AGCACAGCCGACCAGACACGTCGIATGACSCGGCCG 

F G. 4. -2 WalGlyPOGlyglugly Alaval GlinTrpiet Asr ArgeulealaPheliaSerarg 
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2. 

240 

245 

2 5 2 

CGGGCCCGGGCGAGGGGGCAGGCAGGGATGAACCGGCTGATAGCCTCGCCCCCG 
GCAACCGGGCCCGCTCCCCCGCACGCACCACTTGGCCGACTACGGAAGCGGAGGGC 
GlyAsnhisvalSerProchrhistyrval ProGiuserAspAlaAlaalaArgWalThr 
GGGGAACCAGTCCCCCACGCACACGTGCCGGAGAGCCATGCAGCGCCCGCGTCAC 
CCCCTGGTACAAAGGGGGGCGGAGCACGGCCCCGCTACGCGACGGGCGCAGTG 
AlaIleeuSerSerLeuhr Val ThrglinLeueurg ArgeuhiscintrpleSer 
NGCCATACCAGCAGCCTCACTGAACCCAGCTCCTGAGGCGACTGCACCAGGGAAAG 
ACGGTATGAGTCGCGGAGTGACATGGGCGAGGACTCCGCGACGGGTCACCTATTC 
Serglucy's Thr?hrProCysSergySerTrpLeuargaspleTripAspTripIlecys 
CTCGGAGTGACCACTCCAGCCCGGTCCGGCTAAGGGACACTGGGACTGGAAG 
GAGCCCACAGGGAGGTACGAGGCCAACCACCGATTCCCXSTAGACCCTGACCTAAC 
GiuvalleuserAspphelysrhrTripleurysAlalyseuMetProGinleu ProGy 
CGAGGGTTGAGCGACAAGACCGGCTAAAAGCAAGCTCATGCCACAGCGCCGG G3CCACAACTCGCGAAATCGGACCGATTCGACGAGACGGTGTCGACGGACC 
Elepropheval SerCysGlin ArgglyTyreysGlyva TripArgwai Aspgiy IleMet 

SACCCCTGTGTOCGCCAGCGCGGGAAAGGGGGTCGGCGAGTGGACGGCACA 
crAGGGGAAACACAGGACGGCGCGCCCATATTCCCCCAGACCGCECACCTGCCGEAGTA 
is hearg CystiscysGyAlaGuergyHisvalysAsnGlyThret Arg 

G3ACACCGCTGCCACGTGGAGCGAGATCACGGACAGTCAAAAACGGGACGAGAG 
CGGGAGCGACGGTGACAccTCGACTCAGTGACCGTACAGTTTTTGCCCGCFACT 

leWalGyProArgThroys ArgAsraetTrpSergiyThrpheproleasr Alayr 
GACGCGGCCAGGACCG3AGGAACAGTGGAGGGGACCTCCCCATAATGCCR 
CAGCAGCCAGGATCCGGACGCCGTACACCCACC3TGGAAGGGGAATACGGA 
Threh GlyProcyshrProLeu ProAla ProAsnTyrrhr Phe Alaleurparsva, 
CACCACGGGCCCCTGTACC3CCCCCGCGCCGAACTACACGTCGCGCTAGGAGGGT 
GGGTGCCCGGGGACAGGGGGGAAGGACGCGGCGATGTGCAAGCGCGAACCCCCA 
SeralaglugluTyrVaiglu leargiginvalGlyAsppheistyrWalThrgiy Met 
GCTGCAGAGGAATATGTGGAGATAAGGCAGGGGGGGACCCACACGGACGGGA 
CAGACGTCCCTATACACCTCTATCCGTCCACCCCCTGAAGGGATGCACGCCCAA 
thrThrAspAsnLeullyscysPreCysGlinvalProSerProGlu Phephethrglu 

GACACGACAACCAAATGCCCGTGCCAGGTCCCATCGCCCGAATTCACAGAA 
CGAGACTGAGAGACGGGCACGGTCCAGGGTAGCGGGCTAAAAAGGTCA 

FG. 4-3 
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FG. 5 ranslation of CNA 33c 
AlaWasp?heleProWaglu Asseuglgariae ArgSee PrevaPear 
GgGGGCACAICCCRGGGAGACCACAGACVACCAGAGGGCCCGGGTTCAC 
CCGACCGAAAAGGGACACCCGGANGGG ACCOAGGGGCACNGr 

AspasicSeeSerProPowa WalrogrSerPhegle:Walla His Leutislapsee 
E GAMACOCCCCACCAGAGGCCCCAGAGCCCAGGGGCCACCCCA GCCC 

CAGGGGGGGXAACGG GCCGAGGCACAGGAGMOGG 

crglyserglycyssertseysValProAlaayraliaGlcGlyy Lysval 
3ACAGGCACAVVACMAGGCCCGSGAAGCACNGcGAVG 
GGCKCCCCGGGCCAGGGCACCCGAGCCCGA Alice 

LeuValausniproSera NaAllahraiglyphogynyrafat Seeyala 
e GAGACCAACCCCCGGCEGAACACGGGCEGGCACAGCCGC 

CGACAGAGGGGGAGACACGACGGCCCVMACCACAAGACAGGNCCG 

--overlap with 4 Ob 
Hisgly asperesalaArghrgly-wai arghirlehrtarGlysarprole 

24 AGAOACMACAAGGACCGGGGGAAAAAACAGONGCCCA. 
AG ACCCAGCTAGGATTGTAGTCCGGCCCCACOrganicgrgACCGTCGGGGra. 

thryrSarthyrgyzysphataulasglyGlycyssarGlyGlyAlayasp 
3C CACGRCNCCMCCMCGGCMG, CC GCCGACGGCGGGNCCGGGGGGCGCre 

GeoMGMCGGGGGKAAGAACGCGCCCCCCACCCCCCGCGAAA 

Eleelecyaspolicysis.Serraspiah SerleeuGyegye 
35 A.M.A.A.A.G.C.A.G.G.C.A.COMCAGCCACACCASGGGGGMC 

GAAAANAG ACGGAGGGC-Acceler?gicVACCCGNACCGs 

WaleMgAlGaAlaGyargauYaYaleulah Alarpro 
42 Greece. AccGGCAAGGGCGCCACCCCACCC 

ACGGAARCGCGACCCCCCGCCGACCARACGAGCGGGGCGGGGGG 

ProglySerivalProspeasalagiugiuval Alalauseshergly 
8. CCCC ArcCASCCVACACGAGAGGGCCGCMCCACC 

CCNY GAMAGACCCCCVGAGACAGGGGCC 

GuierophecysiaierreaucluValleysGygyArgiseu. 
S4 McCracolege ANCCCCCAGANOVAGGGGGCMGAA 

COAGGAAs CCiCCAAGGGGGAGCCAAGCCCCCCCCGACA 

ElephalysissaryslyseysCysAspgliau Alaiarys Lauala aegy 
5C CAtlase MACCGCeeGCGGCGCA XCG 

GAGAAACMGM NeretireccCGC SoccCGSCGACCACCGTAACCC 

Kasnaya Aayiraggly auspValsarallerothese SAP 
es. CACA GCCGrcCoroccaccescacGrcCGCATCCCGACCAGCGGCGA 

GAGACGGCMCCGGGAEGGCGCOMGAACGCACAGCCAGAGGGCTGGCGCCGC 

Wava Varall Alatrasp:AlaeutethrglyTyrrhagy Asphess Sea. 
2 gadgescGNCCAGCCCAGACCGGA ACCGGCGACCGACCGG 

AAACAGOAGCACCGGGCACGGGAGACGGCCGAATCGCCGCGAAGCGAGCCA 

reaspeysastrThreys 
GAAGAAAACGGrG 
3Csigge 
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FIG. 6 rarslation of CNA 8h 

ProCysthrysGySetserspeutyreuVal.ThirrgisalaspVallepre 
OccCGCACEGCGGCCCCGGACCACCGGTOMCGAGCCACGCCGANGCATC 
GAGGGACGGAACGCCGAGGAGCCGGAAAGGACCAGGCCCGGCGGCACMGMAG 
Wa ArgrgrgGlypse AggySerLeuleuSerProgrolesertyreu 

S. CCGTGCGCCGGCGGGGXGAAGCMGCGGCAGCCGCGTOGCCCCGGCCCACCC 
CGCACGCGGCCGCCCCACACGCCCCGCGGACACAGCGGGGCCGGGTAAAGGAEGA 
LysglySerSerggraecypoglavalglycepharg 

2 EgyAGGCCCCCGGGGGNCCGCGSGGCCCCGCGGGGCMCGCCGGGGCAAA 
AccCeeGCCCCCCAGCCACACGGCGCGCCCCGNCCCCACCC At 

Alaiavacy ShrirgGlyvalays AlaYaNspiphalaproWallglusaeu 
18. GCGCCSCGggage:CGSGAGSGSTNAGGCGSGATTACCSGSGAGAACC. 

CCCGGCGCoACACGGGGCACCACCGACCGCCACCGAAAAGGGACACGC CG 

33can 
Guthrihreat ArgSarprovaPhafar. AspMaasar 

24 AGAGAOAACCAAGAGGNCCCCGGGCACGANACCCNC 
A CONGGGMCCAGGGGCCAAA elect GACCAG 

FG. 7 Translation of DNA 7e 
GlyTregaueularlethrala.TYEAlaGloGlothrigglyleureigly 
GGGGTGGAGGNGCRGGCGCCTCACGGCGTCGCCCAGONGACMAGGGGCCCCTAGG 
CCCCACCCCAACCACCGCGGGAGGCCGCANGCGGGNCGCGNCCCCGGGGATCC 
CyslerlethrSarauhrgyArgAspysasaglinVagluglygluvalGlee 

6 GNGCMAAN ACCAGCCACNGCCGGGACAAAAACOMAGNGGAGGGSAGGCCMGA 
CACAAGGGCGGAYGACCGGCCCNGYYYYAGGNCACCCCCACCCAGGNCA 
WalsarthrillalaGlichrihataualathcysia.AnglyvalcystipThral 

2 - ASCMAC CSCCOAACC, NCCNGCNACGGCANOVAGGGG GGCGGACG 
ACCGSGACCACCCG NGGMMGNCCGGCMCGAGACCCCACACGMCCGACA 

TyrisGiyNiaGlyThrythralaserProLysglycoValoglaleteyr 
8 CACCRCGCCGGACGACCACCCGCGNCACCOMAGGGCONCACCAGANGTA 

GANGCNGCCCCCGCCWGCCCCGACGCMGCG,CCMCCACNGAGCCAA 

Thrasaval AspinAspleuValGlyTrpproalaProGlogy SerargSerethr 
24 ACMAKAGACOMAGACCYGGGGCGGCCCGCCCCCAAG ACCCCCATGAC 

ArcGTTACANCNGGTTCGGAACACCCGACCGGCGAGCCGNCCAECGGCCAGTMACEG 

regenSig with auVallerg P sGySerSaraspiau.Tyr. 
3G ACCNGCMC, NGCGGCNCCCGGACCACCG ONCACACG 

GGGACGMACGCCGNGCCNGGANA selecCWGCCSCGC 
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4. 2 

43 

FG. 8 Translation of CNA 4c 
erra-di-rural 

Asakat TrpSerGlyThrPheproleAsn Mayr ThrhrglyProCysthrprolau 
GA ACAGOGAGTGGGACCCCCCAMAGCCACACCACGGGCCCCGACCCCCCT 
Cre?ACACCCACCCKGAAGGGGVAACGGAGGG GCCCGGGGMCANGGGGGGRA 

--------Overlap with 25e- trarghaus 
ProAiaproASnTyrrhephalaleur pargYaserAaglugiyevalgule 
CCSGCGCCGVACACACGCGCGCAGGGGGGSCGCMACMAACGGGMA 
AGGACGCCGAGCCAAGCGCGAACCCCCACAGACGCSCCANGCACKSA 

ArgglinVaiglyaspphshilstyryathrgly-athrichrispseuysCyspiro 
AAGGCAGGGGGGGAC CCACACGTGACGGGTAGACMCGACAAN VACCC 
CCGCCACCCCCXAAGGGAGACGCCCAAGAACGAAAACGGG 

CysGlaval ProSerproglu Phephergluteuspolyval Argauisarg Phe 
GGCCAGGrcCCACGCCCGVACACAGAAGGMCGGGGGCeCCACAGGY 
CACSKCONGGGAGCGGGCAAAAAGGCMACCGCCCCACGCGGANGACCAA 
AlapstereoCyslys ProLeueurgglugu WallSerphargWaglyauscu 
GCGCCCCXCCAAGCCC GCGCGGGAGGAGGA CARCAGAGAGGMCCCACGA 
ACGCGGGGGGRACGCGGGVACGACGCCCCCTCCAAG ANGO ACOGAGGGC 

TreprevailclyserGlareuprecysGuProGuerospVal Alava euheiser 
AACCCGGAGGGCGCVAACCGCGAGCCCGAACCGGACGTCCCGGGACGC 
TAGGGCCACCCAGCGTAAGGAACGCCGGGCGGCGCMCCGGCACVACGCAG 
MetLevithrasppresertislehrlaGulaalaglyargargauala Arggly 
GAGCCAGACCCCCCATAAACAGCAGAGGCGGCCGGGCGWGGGGCGAGGGG 
GNCCAGeMCAGGGAGGGATA GrcGrorcCGCCGGCCCGNCCAACCCXCCCC 
SerProProServa AlaserSerSerAlasarginleusela ProSarteulysia 
AOACCCCCCCRGTGGCCAGCC CGGCTAGCONCACCGCCOANCOCVMGGC 
AGGGGGGGAGAACCGGCGAGGAGCCGATCGCGATAGCCAGG ACACAGCCG 

chryshirAsia.Asn Hiss pSerPreAsp 
AACGCACC3CAACAGACCCCCGA 
gACGGGCeAGGACGAGGGGAC'A 
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24 

l 

FG. 9 crasslated of DNA 8. 
r -Overlap with 4c 

SerSet Serala SerglaeuSeriaProSereysarcys hel Asas 
AGCCCCGGCAGCCAGCACCGCTCCACCCAAGGOAACTGCACCGCTAC 
CGAGCAGCCCAC3GCGATAGGCGAGSAGAGAGCCGGAACGGGCAGGA 

AspSerprosplagueuiegiullasaeueur parggllutetGly-Gly 
GACCCCCA Gigg CCAMAGCCAACCTCC AGAGAGAGANGGCGGC 
CGAGGGGACACGACCAC CCGGGGAGGAEACCCCGCCACCCGCCG 

AsclethrasyWalGiuserglasnysya ValleleuspSerPhalapproau 
MACACACOAGGGTTGAGCAGAAAACAMAGEGG,GATTGACCCASCCGCT 
GAGGGCCAACOGECOCACACAAeAcceeceMGCAGCCAA 

Wa AlGlugu Asagurggui.e.SarWalPreaclurlea Argeyssarars 
GGGCGGGGGGACCACCGGAGACCG ACCCGC VAXCCXCGGNCCGG 
CACCCCCCCCCEGCTCGCCCTCTAGAGGCATGGGCGrcraGGACGCercanges 
AgPhelagasaupscalpAsia argerous pyrasaproProteauvagu 
AGA scCCCAGCCCGCCGGGGCGCGGCCGGArtsACCCCCCGCMG,GGAG 
CAAGCGGGCCGGGACGGGCAVACCCGCGCCGGCC GAAYGGGGGGCGAOACCC 

tripleysey's ProAspyrgitproprowavatisglycyspreaupreProPro 
AC3NGGAAAAAGCCCGAC.ACGAACCACCGGGCCAGGCNGNCCGCTCCACCTCC 
GCACCCGGGCGAGCGSGACACAGGACCACAGGCCAAGGXGGAGGr 

LysserPrepreval Pre 
AAGCCCCCCGGCCG 
CAGCCAGGACACGGC 

FG. 2O Translation of CNA 33 

WalpAlargreepy MacPreProLeuya Gutherpysyspreaspyr 
CGregg CGGCCGGAAAACCCCCCAGGGAACGGGAAAAAACCCACA 
GOMACCCGCGCCGGCCGAAGGGGGGCGAOACCTCTCCACCTTGGGCGA 

--Overlap with st 
GuproprovalvatisgyCysFireLaurroprotrolysser ProProval ProPro 
CVACCCGGGXCCAGGCCCCGC CCACCCCWGCCCCCCNGGCCNCC 
goggagencCAGGACOGACGGOGAAGGGGGGCACCCMCGMACGGAGG 

Preargystyaghral Yaleuthgilusehrausa Thralaraulagi 
Gyllege ACGGNCCAMAACCACANGGGCA 
CGNCC CareecCsCCACCMGeflectressesses CCGC 

Lev Aarhearg SarphoglySerSerser.hrsarGylethrgyAspasahr 
gregCACOGAAGC GCACCCSOMAC CCGGCARACGGGCCAAAACAC 
CAGCGGGCCGNAACCGCMGGANGVeteCOGAGCCCGCGAGG 

thrSerSergluproala PreSerglycysproproMspsar AspalaguSerPhe 
AACACONCNGAGCCCGCCCC GGCEii: GAGGAGACGGGCGGGGAAGACCGACGGGGCGCC GACCCGCMCCAGGAAACS 
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FG. 2 Translation of DNA 33g 
urg 

SergSephagySerSerSerTrSerglyleTheGlyAspasathrThrthr 
GCCCCCAAGCCGCAGCCCCVACCCGGCAMCGGGCACAATACGACAA 
CGGGGOCGAMACCGCGAGGAGGAAGGCCGVATGCCCGCTGTANGCGGT 
---Overlap with 33 - surrous as 
SerSergiupolareSergySYSPro ProAspSerMspalaclusersyrSersee 

6l TCCC-GAGCCCGCCCCTCTGGCNGCCCCCCCGACTCCGACGCNGAGTCCTATTCCTCC 
AGGAGACCGGGCGGGGAAGACCGACGGGGGGGCAGCC CGACCAGGATAMGGAGG 
MetroProLeugiuglyglupoglyMspprospeuserspclyser pser Thr 

2 AGCCCCCCCGGAGGGGGAGCCGGGGATCCGGACAGCGACGGGTOAGOACG 
TACGGGGGGCACCCCCCCCCGACCCCTAGGCCAGAATCGCNGCCCMGEACCAGGC 
Walsarsergiustingspaiyal CysGyssertatserry rSerre Thr 

8. GOAGAGSAGGCCMACGCCGAGGAGTCGNGEGCGCCAAGTCCCGAA 
CAGOAACCCGGGCGCCTCCTACAGCACACGACGAGTACAGAANGAGAACCGT 
GA1aaa.hrsagliaGugglayalauroraAsniaeuser. 

24l GGCGCACCGCACCCCGGCGCCGCGGAAGAACAGAAACAGCCOACNAVGCACVAGC 
CCGCGGAGCAGGGGGCACGCGGCGCCTCTGTCTGACGGGTAGTYACGGATECG 
AsiaSerieureurgishisasteuValyrSahrthesar Argser 

33. MACCGTGCACGCACCACAATTGGEGRATCOMCCACCCCGAGG 
GAGGAACGAGCAGGGXGAAACCACAAAGGNGGNGGGGCGCAC 

FG. 22 translation of DNA 7 

GiyThirtyrWalTyrash his euthrProLeuargas pTripAllahiisasnGy:Leu-Arg 
GGCACCAGA-AACCAKCCACCCCCGGGACTGGGCGCACAACGGCGSGA 
CCGGGAACAAAATGGAGAGGAGGAGAAGCCCGACCCGCGGGCCGAACG3 

s 

AspleualaVaAllaWaiGluproWallWalPheSergin MetGluhrysLeuler 
6 GACTGGCCGGGCGTAGAGCCAGCGCC CCCAAATGGAGACCAAGCCACACG 

CAGACCGGCACCGACACCGGCAGCAGAAGAGGGTTTACCCGGCGAGAGCC 
ErpGlyAla AspThrala Aia CysGlyAspieleasinGyLeuProWallSerAla Arg 

2 TGGGGGGCAGAACCGCCGCGGCGGGACACATOAACGGCGCCGTCCCCCCGC 
ACCCCCCGCATGGCGGCGCACGCCACGTAGTAGGCCGAACGGACAAAGGCGGGCS 

usasts as saw assissam as up 

Arggly Aggluleleueugly ProAla-AspGlyketWalSerLysGiyTripArget; 
3. AGGGGCCGGGAGAACTGCTCGGGCCAGCCGAGGAAGGCTCCAAGGGTTGGAGGig 

- CCCCGGCCCTCAGACGAGCCCCGTCCCC ACCACCAGACGTCCCAACCTCCAAC 

Leula ProieThrAlaTyraliaGlinGlinthrargGlyLeuleuGlyCyslelehr 
24 CGGCGCCCACACGGCGTACGCCCAGCAGACAAGGGGCCCCAGGGGCAAACACC 

GACCGCGGGAGGCCGAGCGGGTCGTCGTTCCCCGGAGGACCCACGAAGGG 
stus susas sipaho-ma-euss overlap with 7e----------------------------- 

SerleuthglyArgAspysAsinglinValGluGlyGluVaiglneValSerf Aia 
50 AGCCAACGGCCGGGACAAAAACCAAGTGGAGGGTGAGGTCCAGAGGCAACT3C 

TCGGATTGACCGGCCCTGTTRNGGTTCACGTCCCACTCCAGGTCTAACACAGTTGACSA 

AlagnThripheleuala.ThrcysleAsnGyvalCysTrp 
GCCCAAACCiCUGGCAACGGCATCAATGGGGTGGCTGG 
CGGGGGAAGGACCGGCACGEAGACCCCACACGACC 
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FG. 23 Translation of CNA lib 

GlyGlyvalvalieuVal GyeuetalaeureuserProTyrtyrysArgfyr 
GGCGGGTGTCCGrcGGGTTGArggcGCGACCGTCACAATTACAAGCGCTA 
CCGCCACAACAAGAGCAGCCCAACTACCGCGACGAGACAGGGTATAANGTTCGCGATA 

KeSeTrpCySLeuppleugiyrpheeuhr ArgWaGuAiaGliraeus 
6 ACAGCTGGGC GTGGTGGCTCAGACTGACCAGAGGGAAGCGCAACGCMC 

AGCGACCACGAACACCACCGAAGCAAAAAGACGGCCACCTCGCGTTGACGG 
WaltripleproProLeu SriVai ArggyGlyArgasp.AlaValleleueuietCys 

e GGGGACCCCCCCCAACGTCCGAGGGGGGCGCGACGCCGCACACTCATGGr 
CACACCTAAGGGGGGGAGGCAGCC CCCCCCGCGCGCGGCAGAGMANGAGACACA 

Alaval His ProThreuVal PheAsprieThrysLeureuleualaval PheGlyPro 
B. GCGTACACCCGACCGGATTGACACACCAAATCC GCGGCCGTCTCGGACCC 

C3ACAGGGGCGAGACCAAAACGAGGGTTTAACGACGACCGGCAGAAGCCGGG 

Leurple:Leugrala SerLeuleuys WalProTyrrheWalArgWalGlnglye 
24 CregATCCAAGCCAGGCAAAG ACCCTACTTGTGCGCGTCCAAGGCC 

GAAACCAAGAAGCGGCAAACGAACAGGGAGAAACACGCGCAGGCCGGAA 

Leurg PhecysaliateualaArgysletIleGlyGlyHisTyrvalGln Metvalle 
CCCGTCGCGCGTAGCGCGGAAGAGATCGGAGGCCATACGTCCAAAGGTCATC 
GAGGCCAAGACGCGCAATCGCGCCCACAGCCCCGGAAGCACGACCAGTAG 

s C 

Ilelys LeuglyAlaleu ThrgiyThrTyrwai Tyrasnhiseu.ThrproLeu ArgAsp 
35 AMGAGGGGGCACGGCACCTAGAAACCACCACTCCTCTCGGGAC 

AACAATCCCCGCGAATGACCGTGGAACAAATAGGTAGAGGAGGAGAAGCCCG 

- Press---------------overlap with 7 f ------------------------ 
pala HisasnGlyLeuargaspleualaval Alaval GluproWallWalipheSergin 

42. GGGCGCACARACGSCGCGAGACGCCGGGCGTAGAGCCAGTCGTCCCCCAA 
A3CCGCGGGCCGAACGCCTAGACCGGCACCGACACCGGCAGCAGAAGAGGG 
up us assars assus as ersus as abdoara es up passees papse 

MetgluThreys LeulleThrTrpGly 
43 AGGAGACCAGCCACACGGGGGGGS 

ACCCGeiceAGAGGCACCCCCCG 
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FG. 24 Tratsiatic of DNA 4. 
Guy Waysieureupheleueue AlaaspalaArgvalcyssercyseurp sh a . 

GGGAGACGTCGCTCCGCCTCEGCGCAGAcGCGCGCGTCTGCTCCTGCTGT 
CCCCAGCAGCAAGAGGACAAGGAAGACGAACGCGCGCGCGCAGACGAGGACGAACA 
MietetettevieSerglaiaGA&Alaeuglu AshLeuValleleuasa Aa 

6. GGATGAGCACCAEACCCAAGCGGAGGCGGCTGGAGAACGTCGTAATACT:AAirg 
CCACACGTGAGATAGGGTTCGCCCCGCCGAAACCCGGAGOATAGAAAC 
AlaserLeAlagyhrisGyeuVaiserPheleuVal Phephecysphe Alarp 

2 CACCACCCGGCCGGGACGCACGGCGTATCCCCCGTGTCCGCTTGCA 
GacGTAG-3ACCGGCCCGCGGCCAGACAAGGAAGGAGCACAAGAAGACGVVACGA 
TyreuysGlyLystripValProGlyNiaWatyrThrPheTyrgly-lettripProte 

3. GGATTGAAGGGTAAGGGGGCCCGGGCGGCEACACCTTCACGGGATGGGCCTC 
CCAAAACCCCA CACCCACGGGCCCGCCAGAGGGMAGAGCCCACACCGGAG 
LeueueueueuilaeviProGargalary AlaeuspThrgluVal Alaala 

24. TCCCCGCCCGTGGCGGCCCCAGCGGGCGACGCGCGGACACGGAGGTGGCCG 
AGGAGGACGAGGACAACCGCAACGGGGTCGCCCGCATGCGCGACCTGTGCCTCCACCGGC 

-----------------overlap with lb --------- shetraea 
SercysGlygly WalValleuVal Gyeuliet AlaleuthrilleuSerProTyr Tyrtys 

3C CGTCGGGGCGGGGTTCCGTCGGGGAEGGCGCGACCTGTCACCAATTACA 
GCAGCACACCGCCACAACVAGAGCAGCCCAACTACOGCGACNGAGACAGGGTATVATGT 

ArgyrIleSerTrpCysteuTrperpLeuglin 
35 AGCGCA ANGCNGGNGCGGGTGGCCAGAA 

CSCGAAAGNCGACCACGVACACCACCGAAGCT 

FG. 25 translation of DNA 39C 

ProAlaproSerGlycysProProAspSeraspAlaGiuser TyrSerSecMetProPro . 
CCAGCCCC ceGCNGCCCCCCCGACCCGACCCGAGCCACCCCAGCCCCCC 
GGCGGGGAAGACCGACGGGGGGGCGAGGCGCGACCAGGANAGGAGGACGGGGGG 

LeugluglyglupoglyAspproaspeuSerAspGiySerTrpSerThrvalserSer 
S CGGGGGMCCCCGGACCGGACAGCGMCGGGCAGGCMACAGCAGAG. 

GACCSCCCCCCGGACCCCAGGCCTNGVACGCGCCCAGACCAGGTCAGTCACA 
adhhabit reshahr up overlap with 33g ------------------------ 

Giulian AlaGuAspWalValCysCysSerietSexyrSerTriphrgyAlaleu 
2. GNCGCCAAcGCGGAGGAGTCGTGTGCGCTCAATGTCCTACTCTTGGACAGGCGCACC 

CCCGGTTNGCGCCTCCACAGCACACGACGAGFACAGGANGAGAACCGTCCGCGTGAG 

valThrrrocysala AliaGlugliuglneyseuProleAsAlaeuSerSSeLeu 
GTCACCCCGGCGCCGCGGAAGAAAGAACTGCCCACAATGCACGAGCAACTCGG 
CAGGGGGCACGCGGCGCCCTTGACT TGACGGGTAGTACGGACCGTTGAGCRAC 

---4----writ'''''' 

Leurg.His His AsneuValTyrSerThrThrSerArgSerAllacy SGifhaggliny's 
24 CACGCACCACAATTGGGTATCCACCACCOACGCAGNGCTTGCCVNAGGCAGAAG 

GAGCAGGGTGTEAVACCACAAAGGTGGTGGAGTGCGCACGMACGGTTTCCGC 
LysvalhrPheaspArgzeuglavaleu AspSerHisTyrglaspale-YSG 

3Cl. AVAGTCACATTGACAGACGCAAGTCTGGACAGCCATTACCAGGACGACCAAGGAG 
CGTGTAVACGTCTGACGTCNAGACCTGTCGGTMATGGCCGATGAGTCCC 

WalysMila Alaala SerTyeWays Ala AserPhe 
36 GMAAGCMGCGGCGTCAMMAGTGAAGGCTAACTC 

CVACGCeCCGCAGICACCCGANGMAG 
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F.G. 26- certained Grf of DNAs 
4/b/7/7e/8h/33ca 4 ch37 by35/36/8/32/33b/25cwl4cM8 fa3fas/39c 

GlfyrWalValeuleu Phee Leueeula AspalaArgvalCysSercysteurp 
GGGAGACGCGTCCCGTCCTTCGCRGCAGACGCGCGCGTCTGCTCCTGCTTGT 
CCCCAGCAGCAAGAGGACAAGGAAGACGAACGTCGCGCGCGCAGACGAGGACGMACM 
MetMetau eule.Sergl naiaGlitialaalaauiGluaneuValleeeuMsnaia 

5 GATGAGCACCATACCCAAGCGGAGGCGGCTGGAGA ACCCGTAAACTAATG 
CCACACAGAGAAGGGCGCCCCGCCGMAACCC GGAGOATTAGAAAC 

AlaserLeulaGlyThrisGlyLeuValSerPheleuVal PhephecysphealaTrp 
2 CAGCACCCGGCCGGGACGCACGGTCTGTATCCTTCCTCGTGTTCTTCGCTTTGCAT 

GCGTAGGGACCGGCCCGCGTGCCAGAACAAGGAAGGAGCACAAGAAGACGAMACGA 
TyreuysGlylysTrpValProGlyAlavalTyrThrpheyrglycattrippreLeu 

B. GGRTGACAAGGGGGCCCGGAGCGGCACACCCACGGGANGGGCCC 
CCAMAACCCCA CACCCACGGGCCCGCCAGAGGGAAGAGCCCACACCGGG 
Leueueueuevillalauproglinarglary:AlaauspThrgluival Aiala 

24. ECCCCCCCCGGGCGGCCCCAGCGGGCeACCCGCGGACACAGGGGCCG 
AGGAGGACGAGGACAACCGCAACGGGGCGCCCGCAGCGCGACOGNGCCCCACCGGC 
SerCysGlyGlyvalValleuValGlyLauMetAlaauhreuserProTyrryrys 

3C CGTCGGGGCGGGTTGTTCTCGTCGGGTTGANGGCGCGMCGCACOATRATACA 
GCAGCACCCGCCACMACAAGAGAGCCAACACCGCGACNGAGACAGGG AMANG 
ArgyrIleSerTripCysaurperpeauglaTyrpha LauThrrywalGluMiaGlin 

36 AGCGCAA MeeGCGAGGGGCCMGMr. CIGACCMGMcGGMAGCGC 
CGCCAA Me CACCACVACACCACCGAAGOAAAAAGACTGGCCACCTTCGC 

euhisarpleProproteusnYal ArgglyGlyMrgaspiaWaleleureu 
42 AACGACGGGGACCCCCCCCMACGCCGAGGGGGGCGCeACGCCGNCACAC 

GACGGCACACCAAGGGGGGGAGGCAGGCCC3CCCGCGCGCGGCAGTAGAAG 
Metcysalaval His Prothrauval Pheasprlethryslautauteualaval Phe 

48 CAGGGCGNCACCCGACCGGAGACACACOMAAGCGCIGGCCGC 
AGMCCACACAGGGGCGAGACCAAWACNGAGGGMACGACGACCGGCMGA 
GlyProLeurple euglalaserLeueurysvalProTyrPheval ArgWalGl 

54 OccCCGGATTCANCAAGCCAGGCTAAACACCCAC GGCGCGNCC 
AGCOGGGGVACCVAGAAGCGGCAAACGMACAGGGAGAAACACGCGCAGG 
GlyLouisuArghecyslaleukla ArgeysMetIleGlyGlyHisyWalGlinMet Ries: 
CCGGAAGMGGCVAGACGCGCAATCGCGCCOMCAGCCCCGG AAGCMCG 

ValletielyseuglyalaleuThrglyThirtyrvalTyrantisLeuthriproteu 
66 GGCACANAGGGGCGC ACGGOACCASG ANACOACSCNCCC 

ACCAGMGAACAACCCCGCGAAG ACCGGGAACMAAAGGMAGGAGGMG 
ArgaspTrp-AlaissaGlyleurgasplaulava Alavaguproval Valphe 

2 CGGGACTGGGCGCACAACGGCTGCGGANCGGCCGTGGCNGAGAGCCAGOGTC 
AAGCCOcACCCGCGGNGCCGAACGCCMGACCGGCACCGACACCGGCAGCMGA 
SerGla-fetcluhrysleuleThrTrpGlyAlasphala.NaCysGlyMople 
CCCCVMAGGAGACCAAGCCANCACGTGGGGGGCAGAMCCGCCGCGGCGGGACA 
AGAGGGTACCCGGTSCCAGTAGTGCACCCCCCGTCAGGCGGCGCACCCCACG 

illesnGlyLeuprovalser:AlaargargglyArgGiuleau.euglyprola ASP 
B4 TCACAACGGCTGCCTGTTTCCGCCCGCAGGGGCCGGGAGATACGCTCGGGCCAGCCG 

AGAGGCCGAACGGACVAGGCGGGCGTCCCCGGCCCCTAGACGAGCCCGGCGGC 
GyetvalSereysGlyTrpargeu LeualaproleThraaiyraliaGlinGlnThr 

5. 
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9. 

20 

26 

32 

38 

44. 

SO 

55 

62. 

58 

83. 

AGGAATGGTCCCAAGGGGEGGAGGGCGGCGCCCATCACGGCGACGCCCAGCAGA 
ACC TACCAGAGGTCCCCACCTCCAACGACCGCGGGTAGGCCGCAGCGGKTCGTC 
Argglyreuzeuglycys Ile-IleThrSerLeuhrGlyArgAspLys AsnglinvalGiu 

CAAGGGGCCTCCAGGGGCAAATCACCAGCCTAACGGCCGGGACAAVAACCAAGTGG GrcCCCGGASGACCCACGTAAGEgg CGGAGACCGGCCCTGTGGTTCACC 
3yGluVal GlinieValSerthralalaginThriphereualathroysie Asingly 

AGGGGAGGCCAGATGTGAACTGCTGCCCAAACC CCNGCCAACGTCCACAAG 
CCCACCCAGGCTAACACAGGACGACGGGGGAAGGACCGGCACGTAGTRAC 
ValcystripThrValTyrhisGlyAlaGlyThrargThrile AlaserPrettysGlyPre 

GGGGGCTGGACTGACCACGGGGCCGGAACGAGGACCACGCGTCACCCAAGGGC 
CCCACACGACC GA. --SGGCCCCGGCCTGCTCCGGAGCGCAGGGGTTCCCAG 
valleginMetTyrThrAsnval AspGln AspleuValGlyTrpproala ProGingly 

CrecTCATCOAGAGAACCAAGTAGACCAAGACCTGTGGGCTGGCCCGCTCCGCVAG 
GACAGAGGC.ACAAGGTTACATCGGCTGGAACACCCGACCGGGCGAGGCGTC 

SerargSerleuthriprocysThrcysGlySerSerAspleuryrLauValThrarghis 
GTAGCCGCOAGACACCCGCACGCGGCCCCGGACCACCGGTCACGAGCC 
CATCGGCGAGMA.C.G.AGGGACGAGCCAGAGCCGGAAAGGACCAGGCCCG 
AlavalrierreargrgAeggy APSAeggysereveuser?rary 

ACGCCGANGOACCCGGCGCCGGCGGGGONGCAGGGGCMGCCGCGRCCCCC 
GCGGCACAGAAGGGCACGCGGCCGCCCCACACGNCCCCGNCCCACCACAGCGGGG 
ProleSerTyreuysGiySerSerGlyGlyPro.aulaucy ProAlaGlyhis Ala 

GGCCCACCACNGAAAGGCCCCGGGGGGCCGC GGNCCCCCGCGGGGOCG 
CCGGGTAAAGAAACCGAGAGCCCCCCAGGCGNCAANCGGGGCGCCCCGNGC 
WalGyePherglalawalCysharggyWaalays laval Asphele 

CCGGGGCAA, AGGCCGCGGIGGCACCCGTGGAGGGCWAGGCCGNGGACTA 
GSCACCCGAAAAICCCCGCGCCACACGGGGCACCCACCCACCGCCACCGAAA 

ProWallclusneucluThrThrMatargSerpreWaphehrspasserSerPro 
TCCCNGNGGAGMACCTAGAGACMJCCATGAGGTCCCCGGTGTTCACGGATMACTCCTCTC AGGGMAC CGACGGGACCCAege CONCMAGNGCCA KAGMAG 

ProValValProGlnSerphoglava AlaRisausalaprohrgySerGlyLys 
CACMAGNCCCCCAeACCCAGGGCCACCCAGCCCCACAGGCMGCGCA 
GGGCACACCGGGCCGAAGGCCACCCAGeMGGACGMGCGNGCCGCGCCG 

SerthrysvalProAlalaTyralaAliagliaGlyTyrlysvaleuValleusnPro 
WAGCACWee CCCGGCGCAAGCAGCCAGGGCAAAGGGCMG ACCMACC 
CGGGCCMeCCCCCAGAACGGMCCCCGAACCACCACAGAGAGG 

Serval Ala AashreuglyPheglyalayalet SerLysalisgyle Mappro 
CCCNG GCNGCAMCACNGGGCITGGGCACAGCCAGGCCAGGGANCGANC 
GGAGACMACGACGTTGTGACCCGMAACCACGAATGACAGGCCGAGTACCCTAGCMG 
AshleargThrglyval ArghrIleThrhrglySercolethysseyr 

CVACACNG ACCGGGGGAGVACANTACCACNGGCAGCCCCATCACGTACCCACCT 
GAGTAGTCCTGGCCCCRCCGNAGGTGACCGTCGGGGAGNGCAGAGGRGGA 
GlyLysphateualaAspGlyGlycysserGlyGyalaysiastlessP 

ACGGAGCCTGCCGACGGCGGGGCCGGGGGGCGCTAGACAFAAAASING TGCCGTTCWAGGAACGGCGCCGCCCACGAGCCCCCCGCCAAACTGATAAAACAC 
Giucystisser Thrasp:AlathrSerIlaleuglycythraeuMPSAla 

ACGAGCCACCCACGGAGCCACATCOATCGGGCATCGGCACGTCCGACCAAG GCTCACGGTGAGGGCCTACGGGTAGGTAGAACCCGiGCCGTGACAGGAACGGTC 
GluthraliaGlyAlargteuvalval LauniaThrAlathrproregislehr 

CAccACGCeccGcGAccTGGTTGGCTCGCCACCGCCACCCCTCCGGGCCGA GTCTCCAccCCCCCGCTCTGACCACACGMGCGGTGGCGGGGGGAGGCCCGAGGCAGT 
F. G. 26-2 
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WalProHis ProAsieguGluva Alaleuser ThrthrgyGlueProphery 
92 CGGCCCCACCCA ACACGAGGAGGGCCGCCACCACCGGAGAGACCCT 

GACACGGGSAGGGGAGCCCCCAACGAGACAGGGGTGGCCCCTAGGGAAAAA 

ly YsAalefoeugiuvalleysGiygyArgHiseuillephecystisser 
98 ACGGCAAGGCACCCCCCGAAGAACAAGGGGGGGAGCACCACCCA 

GCCGCCGAAGGGGGAGCTCATAGCCCCCCCCGAGAGTAGAAGACAGAA 

tysysEysCySAsPGleialayseuValala LeuglyleAsr Alava Aia 
CAAAGAAGAAGEGCGACGAACTCGCCGCAAAGCTGGTCGCATGGGCATCAATGCCGTGG 
GrcCrfcACGCEGCGAGCGGCGCGACCAGCGTAACCCGTAGTEACGGCACC 

2 C 4. 

TyrryrArggly euspWalSerWalepre?theserGiyAspval Valvalvania 
CCACACCGCGGCTGACGTGCCGTCATCCCGACCAGCGGCGATGTGTCGTCGGG 
GGAGAGGCGCCAGAACTGCACAGGCAGAGGGCGGCGCCGKTACAACAGCAGCACC 

thraspiaeeth glycyrrhegyAspheaspServalleAscysAsnhir 
26 CAACCGAXCCCCAGACCGSCAACCGGCGACroc-ACCGGGATAGACCAAA 

GreccACSGGAGAC G3CCGAAGGCCGCTGMAGCGAGCCACTACGACGAT 

2 

CysvaglinthrWalAsp?hese Leusp?rethrPheThrilleGuThelehr 
222 CGG GTCACCCAGACAGCGACAGCCTGACCCACCCACCATGAGACAATCA 

GACACAGGGGCGOAGC AAAGCGGAACGGGATGGAAGGGVACCGAG 

eurogaspalaaSeghrginArgrgGyArghrglyArgglylyspire 
228. CGCCCCAGGAGCCCCCGACCACGTCGGGGCACTGGAGGGGAGC 

GCGAGGGGGCCTACGACAGAGGGCGTGAGTGCAGCCCCGTCCGACCGCCCCCTCG 

glyley targPhayalalaproglygluargProSergiyeetPheaspSerserval 
234. CAGGCATCACNGAGGGCACCGGGGGNGCGCCCCTCCGGCAGTTCGATCGCCG 

GCCGTAGAGCAAACACCGGGCCCCCCCCGGGGAGGCCGACAAGCGAGCAGGC 

LeCSGlucy Tyrasp:AlaGlycysAlarpyrgiuleuThrProAlagluthirt 
24C. CCTCGTGAGGCTAGACGCAGGCTGGCTGGTAGAGCCACGCCCGCCGAGACTA 

AGGAGACACCACARACGCGCCGACACGAACCAACGGGCGGGCGGCCGAT 

WaArgeu Argaiayret AsnThrProGlyLeuproval CysGlinaspiseuci. 
24.6l CAGAGGCMCGAGCGACATGAACACCCCGGGGCCCCGGGCCAGGACCACG 

GCAAECCGAGCCGCAGACGGGGGCCCCGAAGGGCAACGGCCGGAGAAC 

Pheglugly Walhehrgly euthrillsie.AspAllahispheleuSerglrts 
252i AAGGGAGGGCGCTACAGGCCOACOATATAGAGCCCACTCTACCCAGA 

AAACCCCCCGCAGAAATGCCGGAGGAGATATCACGGGGAAAGAAGGGC 

LysGinSergiyGuAshLeuProTyrLeuVaala TyrglalaThrwalcysAlarg 
258 CANAGCAGAGGGGGAGAACCCCACCTGGAGCGACCAAGCCACCGGGCGCTA 

s (CCCCCCCGGVGAAGACCACCAGGCGGGCACAGCGA 

AlaglalaProProProSerTripAspGlinMetTrpLysCysLeueArgeuys Pro 
254 . GGGCAAGCCCCCCCCCATCGGGGACCAGAGGGAAGGGAGCCCAAGC 

CCCGMGCGGGGGGGGAGCACCCGGMCACCCACAAA AACGGGTTCG 

threudisglyProThrProLeuleutyrargelugiya Yalglasngulehr 
20 CCACCCCANGGCCACACCCCCCAA MeACGGGCGCGCAGAAAAACA 

celeCCGGGGGGACGAAGICACCCGCACAAGCACAG 

LeuThrisprovalrystyrleetThroys MetserAlaaspeugluVal Val 
26 CCCGACCACCCAGOACCAAATCAOAGACANGCAGGGCCGACOGGAGGCG 

Gigg CGCGGGGOAGGGTANGTAGACGACGACAGCCGGCGGACCCCAGC 

thrSerhipyaeuValglygyyaletaliate ASSESSF 
22 TCACGAGCCCTGGTGCCGTTNGGCGGCGTCCGGCGCGGCCGCGAGCCG 

AGGCCGGGACCCACGAGOAACCGCCGCAGGACCGACGAAACCGGCGCATAACGGACA 

thrglycysalaeagy Ayavaileusergiy LystroAiai.eliefs 

F. G. 26-3 
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28 

294 

CO 

36 

32 

38 

24 

48 

S. 

6. 

365 

3. 

384 

CAACAGGCGCGGGTCAAGGGGCAGGGCGCGTCCGGGAAGCCGGCAACAAC 
GGCCGACGGACCAGACACCCGCCCAGCAGAACAGGCCCCGGCCGTAGTATG 

AspargoluvalleuTyrArgeu PheaspoiletGuGlucys SerglinHilsee:Pro 
CGAAGGGAAGCCCACCGAGAGCGAGAGATGGAAGAGGCTCCAGCACAC 
GACGCCCOAGGAGAGGCOTCVAGCACCACCCCACGAGAGGGAATG 

TyrleGuglingyetete Alagiuglin PhelysGlneysala LeuglyLeule: 
CGTACAGAGCMAGGGAGAGCTCGCCGAGCAGCCAAGCAGAAGGCCCCGGCOCC 
GOAGAGCCGTCCCACACGAGCCGCAAGCGCCCGGGAGCCGGAGG 

GinThralaserArgGin AlaGltivallelaproÅlaval nthrasnTrpGlneys 
GOAGACCGCGTCCCGCAGGCAGAGGACGCCOCGCGCCAGACCAACGGCAAA 
ACGGGCGCAGGGCAGCCGTCCCAAAGCGGGGACGAAGGCNGGTNACCG 

LeugluthrPherpalaysis MetTrpasnpheeserGiyIllegintyreula. 
AACCGAGACCCTGGGCGAAGOA.A.GGGAACT CACAGGGGAACAA AGG 
GAGCTGGAAGACCCGCCGAACACCTTGAAGAGCACCCAGANAACC 

GlyLeuSerthreuproglyasniproalaleAlaserLeuMetAlaphethralala 
CGGGGOAACGCGCCGGACCCCSCCAGCCAAGGC ACAGCG 
GCCCGAACAGGCGACGGACCAGGGGCGGVACCAAGAACTACCGAMMAGCAC 

WarSerProLeuthirthrSerGlashireuerhalalaeuglyglypWall 
CGCACCACCCACAACCACACAVACCCCCCCMACAA GGGGGGGGG 
GAAGGGCGGGTGAGGIGACGGGGGGGAAMGNGAAMCCCCCCCACCC 

AlaiaGinleuala AlaproGlyAlaalathrala PhevalGlyAlaGlyLeuallacy 
GGCGCCCAGC,CGCCGCCCCCGGGCCGCACNGCCGGGGCGGC MCNG 
ACCGACGGGCGAGCGGCGGGGGCKACGGCAGACGGAAAACCCGCGACCGAA CGAC 

AlaallegySerWalGlyeucylysWaleullespleeulagylyrgy 
GCGCCGCCACGGCGGGGAGGGGANGGCCAAACACCGCAGGGTAG 
CGCGCGGAGCCGCAMACCACCCCCCAGGAGAC GTAGGAACCCCCAA 

Alagly Wal MagyAlaleuVal AlaphelysIleMetSerGlyGluva ProSerthr 
GCGCGGGCGIGGCGGGAGCCGGGCA CAAGACAGAGCGGTGMGGTCCCCCCA 
CGCGCCCGCACCGCCCCGAGAAACCGAAGECAGACCGCCACCCAGGGGAGG 

GluspeuValAs neueuProAlaleeuSerProGlylaeuVal ValGlyval 
CGGAGGANGGCNACAGCCCGCACCCCCCCGGAGCCCCGAGSCGGCG 
GCCCC celcogeocGGGCGGAGSAGAGCGGGCCCGGGAGCACAGCCGC 

WaiCys-Ala AiaIleleuarglargHisValGlyProglygiugiyalaval Gingerpet 
GGGGGCACAATACTGCGCCGGCACGTGGCCCGGGCGAGGGGGCAGCCAGGGA 

ACOAGACACGCGTANGCGCGGCCGGCMACCGGGCCCGCCCCCCGTCACGCACC 

AsrArgeue AlapheAlaserArgglyasnisValSePro'Thristy WarC 
TGAACCGCGATAGCCCGCCTCCCGGGGGAACCAGICCCCCACGCACTACGGC 
ACTGGCCGACIATCGGAAGCGGAGGGCCCCCTGGAAAAGGGGGGCGTGAGCACG 

GluserAspala Ala Ala ArgWaithralai.eleuSerSerleuthralThrgle: 
CGGAGAGCGANGCAGCGCCCGCGOACTGCCAEACCAGCAGCCTCACGTMACCCAGC 
GCCTCTCGCTACGTCGACGGGCGCAGGACGGAEGAGCGTCGGAGEGACAGGGTCG 

LeuarglargeutisgarpleserSerglucysThrchriprocysSergySetep 
CCTGAGGCGCGCACCAGGGATAAGCTCGGAGTGACCACCCAGCCCGGCCT 
AGGACCCGCTGACGTGGCACCATCGAGCCFCACATGGEGAGGACGAGGCCAAGGA 

Leu argAspleTripAspTripIlecysGluValeuSerasp?helys.Threys 
GGCTVAGGGAATCGGGACTGGAAGCGAGGTGGAGCGACTTAAGACCTGGCAA 
cCGATTCCCGTAGACCCTGACCTATACGCTCCACAATCGCTGAVATTCTGGACCGAT 
AlaysLeuMetProGlineuproGylePropheval SerSysginAggyyy's 

AACTAccrecCCCAGCTGccTGGATCCCCTTGTGTCTGrca?tergaa 
TTCGATTCGAGTACGGTGTCGACGGACCCTAGGGGAAACACAGGACGGTCGCGCCCATA 

F. G. 26-4 
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Glyval TripArgval AspglyileetHis hurrgcysHisCysGlyasagiulehr 

390 AGGGGGTCNGGCGAGTGGACGGCACANGCACACCGCGCCACNGGGAGCGAGACA 
CCCCCAGACCGCCACCTGCCGAGACGGGAGCGACGGGACACCCGACCAGT 
GlyHis Valleys AsinglyrhNetArgievalgly Prearg Thrcys ArgAsniettrip 

396 CTGGACATGTCAAAAACGGGACGAGAGGATCGTCGGTCCTAGGACCTGCAGGAACATG 
GACCTGFACAGGCCCTGCACCCTAGCAGCCAGGATCCTGGACGTCCTGTACA 

SerGlyThrphe ProleAs nalatyrThrThrglyProcysthrproLeuproalapse 
4G2 GGAGGGGACCTTCCCCATAATGCCTACACCACGGGCCCCTGTACCCCCCTTCCTGCGC 

CCCACCCGGAAGGGGAAACGGAGGGGCCCGGGGACAGGGGGGAAGGACGCG 
Asny. ThrPhelaeurpargWalSeralaGlugu.TyrValguie ArgGlrval 

48 CGAACTACACGTCGCGCATGGAGGGTGTCGCAGAGGAAATGGGAGATAAGGCAGG 
GCGAGGCAAGCGCGATACCCCCACAGACGTCTCCATACACCCATTCCGTCC 
GyAspphetisTyrvalThrgiyet thrThrasp.AsneuryscysProCysGinval 

44 TGGGGGACTCCACACGTGACGGGTAGACACKACAATCCAAANGCCCGTCCCAGG 
ACCCCCTGAAGGTGATGCACTGCCCAACGATGACNGAGAGTACGGGCACGGTCC 

ProSerProglu PhepheThrgluteuspolyval Argau.Hisarg PhelaproPro 
42 CCCATCGCCCGAACACAGAAGGACGGGGGCGCCACAMCG GCGCCCC 

AGGGTMGCGCGCTAAAAAGGC AACCGCCCGACGCGGATGACCAVACGCGGGG 
Cyslys ProLeueMrgGuGluvalSerPhargWalGlyeuisglutyrproval 

426 CCGCAAGCCCGCNGCGGGAGGAGGACACAAGMGCACCCACGAJATACCCGG 
GGACGTCGGGAACGACGCCCCCTCCAAGTAAGTCOACCTGAGGGCTTAGGGCC 
GySergineuproCysGiuProGluproaspValAlavalau.Thrserketeu Thr 

432 AGGGCGCAA ACCGCGAGCCCGAACCGGACGGGCCGNG GACGrcCAGCCA 
ACCCAGCGTTAAGGVACGCTCGGGCGGCCGCACCGGCACAACNCCAGGACGA? 
Asp?roSerhislathralagiu AlaalaglyNegArgau.A largGlySerProPro 

438 CGACCCCCCATAAACAGCAGAGGCGGCCGGGCGVAGGXGCGAGGGGACACCCC 
GACNGcGMCGANNGTCGCTCCGCCGGCCCGCCOAACCGCCCCCAGGGGG 

Serval AlaserSerSerlaSerglineauSeralaProStarLauysAllahz'CygThr 
444 CCCG GGCCACCCCGGCACCCACCACCGCCCACCCAGGOVACCCA 

GeAGACACCCGCGAGGAGCCGACGGCGAMGGCGCGMeA?AGCCGTGAACG 
AlaanisaspSerProAsplaGueuloglulasneuteurpargglinglu 

450 CCGCVACCANGACCCCCGANCNGAGCCA AGAGGCCVACCFCCAGGAGGCAGG 
GGCGAGGACGAGGGGACACGACCGAGANCCCGGGGAGGATACCCCGTCC 

stglyGlyMsnIleThrargValGluSerGluksnysValValleleuaspSerPhe 
456- . AGANGGGCGGCAACM CACCAGGGTTGAGTCAGMMACMAGGGGATCGGACCC 

CMCCCGCCGGAGGGTCCCAACTAGONGCACCACVMcACCGMGGA 
As proteuVal Alaglugu aspollurgglule.SarvalProAlagiuleleurg 

462. TCGACCGCNGcGCGGAGGAGGACGMGCGGGGACCCGACCCGCMGMAACCGC 
AGCAGGCGMACACCGCCCC CCNGCCGCCCCACAGGCANGGGCGCTTAGGACG 

LysserArgargPhaalaginAllaeuprovalrpAlargroAspyr ManproPro 
468 GGAAGTCRCGGGATTCGCCCAGGCCCGCCCGGGGCGCGGCCGGACAAJACCCCC 

CCTCAGAGCCCAAGCGCGTCCGCCMCGGGCVVMCCCGCGCCGGCCGAAGGGGG 
LeuValGluThrTrpLysysproaspfyrgluproProval ValhisGlycysproteu. 

T4 . GCTAGGGAGACGTGGAAAAAGCCCGACTACGAACCACCGTGGTCCATGGCGTCCGC 
GCGACACCCTGCACCTTTTTCGGGCTGAYGCTGGTGGACACCAGGACCGACAGGCG 

ProProProLys SerProProval ProProProArgysLys ArgthrValValeur 
3 TECCACCTCCAAAGTCCCCESSTGTCCCCGCSSGSAASSSSACSSESSESSFSA AAGGTGGAGGTTTCAGGGGAGGACACGGAGGCGGAGCCTCTCGCCTGCCACCAGGAG 

Gluser ThrLeuSerThrAlaleualaGlueuala.ThrargSerPhegliySerSerSer 
FG. 26-5 
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486. 

492 

498 

54 

S5 

S2 

CGAAAACCCACACGCCGGC3GAGCCGCCACCAGAAGCGGCAGCCC 
GACAGGGGAAGAGACGSAACCGGCCGAGCGgTGGTCCGAAACCGTCGAGKA 

ThrSerglylerhrgy AspasnThrthzhrSerSerGluproala PreSerglycys 
eAACTTCCGGCAACGGGCGACAATACGACMAGTCCCGAGCCCGCCCCTCGGC 
GGAAGGCCGAAGCCCGCGANGCGGAGGAGACCGGGCGGGGAAGACCGA 

ProProspSerAspalagiuser TyrSerSerietProProLeugliuglyGlupreGly 
GCCCCCCCGACCCGACGCGAGCCACCCAGCCCCCCCTGGAGGGGGMGCCG 
CeeGGGGGC GGCGCGACCAGGAAGGAGACGGGGGGGACCCCCCCCGGAC 

Aspprospeuserspolyses TrpSerthrWalSerSerGlulaasnaaGusp 
GGGCCGGACAGCCACGGGCAGGGAACGGCAGTAGGAGGCCAACGCGGAGG 
CCCs GCCAAATCGCGCCCAGCCACCACACACCCGGGCGCCCC 

WavalcysCysSerietSerTyrSerrphrgy AlaeuVal ThrProcysalaAa 
After GG GreeceCGGAAGGCGCNCGCCCCCGGCGCCG 
ACAGCACACGACGAGACAGAAGAGAACCGCCGCGGAGAGGGGGCACGCGGC 

Glugiugia LyseuProles. AlaeuSerAsrSerLet LeurgHis His Asne: 
CGGANGAAAAACGCCOAOAAGCACAMGCMAC CTGCTACGCACCACAA 
GCCCNGCTACGGGTAGACGGATTCGGGCMACGAGOAGGGGAA 

varesarhethrSarargSarlacy GlargglneyseyWalthrpheasparg 
NGGGCONCACCACGCMGGCGCCAAAGGCMGAAGAAAACASACA 
ACOMMGSGGGGAGCGCCGAACGGCCGCCAGSTANACG 

LaGlaWaeuspSerisy GnaspaleuysGluValleysMilaMlala Ser 
GAGCAAGGGACAGCCACCMGGACGACCAAGGAGGVAAGCAGCGGCGT 

AceCCGCGGAAGGCCGCAGAGCCFCCAATCGCGCCGCA 

Lysalysisneu 
534 CAAAAGAAGGCMACNG 

GreecCGAGAAC 

F.G. 26-6 
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F.G. 27 Translation of DNA 12f 
Elephelys IleargettyWalGlyGlyvalGluhisargeugluAla AlacysAsn 

i CCATATTTAAAATCAGGATGTACGTGGGAGGGGTCGAACACAGGCTGGAAGCTGCCGCA 
GGTATAAAT AGTCCACATGCACCCCCCAGCTGGTCCGACCTCGACGGACGT 

TripThrArgolyGiuargCySAspleuGluAspargaspirgSerGlueuSerProLeu 
6. ACGGACGCGGGGCGAACGGCGATCGGAAGACAGGGACAGGCCGAGCTCAGCCCGT 

GACCGCGCCCCGCGCAACGCTAGACCCGTCCCGCCAGGCCGAGTCGGGCA 
Leuleu ThrThrThrgin'irpGlinValleuroCysSerPhehrenreuProAla-e: 

2. ACGCTGACCACTACACAGTGGCAGGTCCCCCGGCCCACACCCTACCAGCCT 
ATGACGACTGGTGATGGTCACCGCCAGGAGGGCACAAGGAAGGTGGGATGGTCGGA 

SerThrglyLeuleiseu.HisGinasnileWalAspvalGinTyrLeutyrglyva 
8 GCCACCGGCCCATCCACCTCCACCAGAACAGGGACGGCAGACNGTACGGGG 

ACAGGGGCCGGAGTAGGTGGAGGTGGCGTAACACCGCACGTCATGAACAGCCCC 

GiySerSeriela SerTripAlaleysTrpGluTyrWalValeuleuPheleuleu 
2. GGGGTCAAGCATCGCGCCGGGCCAAAGGGGAGTACGTCGTCTCCTGTCCC 

ACCCCAGCGAGCGCAGGACCCGGAATTCACCCCAGCAGCAAGAGGACAAGGAAG 

Leuala AspalaArgWalCysSerCysLeurpMetMetLeueuleSerGlraliaGlu 
3C GCTGCAGACGCGCGCGTCTGCECCTGCTGGGAGAGCACTCATACCCAAGCGG 

ACGAACGCGCGCGCGCAGACGAGGACGAACACCACTACGATGAGTANAGGGTTCGCC 
----------------overlap with l4i-sa------------------------- 

AlaniaLeuglu AsneuValleleusnila AlaserLeulaGlyThrHisGlyLeu 
35 AGGCGGGGAGAACCCGTAVATACAAGCAGCANCCCGGCCGGGACGCACGGTC 

CCCCGAAACCTGGAGCATTAGAAACGCGAGGGACCGGCCCGCGGCCAG 
Parr useppee upa 

Wall 
42 TTGTATC 

AACAAG 
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FG. 28 Tanslator of DNA 35 

i 

35 

48. 

a via pare an up in a -Overlap with 39c-------------------- 
LeuysGiuValleys Ala Alaala Serlysvalleys AlaRSri LeureuSe2WalGlugu 
GCCAAGGAGGAAAGCAGCGGCGCAAAAGGAAGGCAACGCTACCGTAGAGG 
ACGAGTCCCCAATCGCGCCGCAGTTCACTCCGATGAACGATAGGCACCC 
AlacysserLeuthrProProHisSeraialysSeriyspheglyTyrglyAlays Asp 

AAGOGCAGCCGACGCCCCCACACCAGCCARATCCAAGGGTAGGGGCAAAAG 
CGAACGCGGACGCGGGGGGGAGCGGTAGGTTCAAACCAAACCCCGTC 
WalArgCyshisalaArgysAlaValhrisleAsnServalrpLysaspeureu 

ACGTCCGTTGCCAGCCAGAAAGGCCGTRACCCACATCAACTCCGTGGGAAAGACCTC 
GCAGSCAACGGACGGCCCGGCAGKGTAGGAGGCACACCTTTCCAAG 
Glu AspAsnvalThrproleAspThrthrille MetAlaysAsinglu Valphecystal 
GAAGACAAGAACACCAAAGACACACCACATGGCAAGAAC(AGGCTGCG 
ACCCGTACATGTGGTTACTG,GAGGTAGTACCGATCTTGCTCCAAAAGACGC 

Gln ProguysGlyGyArgySPOAlaag LeulieValPherroAspleugiy Val 
CAGCCGAGAAGGGGGGCGTAAGCCAGCCGTCTCACGTGTCCCCGACTGGGCS 

AAGCGGACCCCCCCCAGCACGGTCGAGCAGAGAGCACAAGGGGCTAGACCCGC 
ArgValCysGlulyssetAlaleutyraspValValThrysLeuProLeu AlaVallet 
GCGCGGGCGAAAAGAGGCTTGTACGACGTGGTACAAAGCTCCCCTGGCCGTGA 
ACGCGCACACGTCACCGAAACAGCGCACCAAGCGAGGGAACCGGCAC 

GlySerSerTyrglyPheGlnTyrSerProGlyGArgValGlupheleuVal GrA, a 
GGGAAGCCCACGGACCAAACCACCAGGACAGCGGGTTGAATTCCTCGTGCAAG 
ACCCCGAGGAGCCAAGGAGAGGGCCGCGCCCAACTAAGGACCACG 
TrpysSerlyslys ThrProMetGiyPheSerTyraspThrargCysPhe AspSerThr 

CGGGAAGCCAAGAAAACCCCAATCGGGTTCTCGATGATACCCGCTGCTIGACTCCA 
GCACCTICAGGTCGGGGACCCCAAGAGOAACTAGGGCGACGAAACTGAGG 
Walsh GluserAspie Arg'thrgluglu Ala 

CAGTCACTGAGAGCCACATCCGTACGGAGGAGGCA 
GCAGTGACCCGCGTAGGCAGCCCCCCGs 
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FG. 29 Translation of DNA l9g 

GiuPheteuValGln\laTrpLysserLysysthrPreMetGlypheSerTyraspThr 
GAATCCCGSCAAGCGGGAAGCCAAGAAAACCCCANGGGGCCGTAGAACC 
CAAGGAGCACGTCGCACCCAGeCTGGGGACCCCAAGAGCATAC ANGGs 

ruv - was up inn P. ppp asoverlap with 35 f---------------------- 
ArgCysPheaspSerThrValThrgluserAspIleArgThrgiuglu AlaleTyrgin 

S. CGCGCTTGACTCCACAGCACTGAGAGCCAEACCGTACGGAGGAGGCVACACCAA 
GCGACGAAACGAGGGCAGGACCCGCGTAGGCAGCCCCCCGAGATGGTT 
CyscysAspeeuaspproGlnAlia ArgValAliaIlleys SerLeuThrgiu ArgeuTyr 
GTGTGACCCGACCCCCAAGCCCGCGTGGCCATCAAGTCCCCACCGAGAGGCTTA AgAACACGGAGCGGGGGCGGGCGCACCGGAGCAGGGAGGGCTCTCCGAAAA 

WalGyGlyProLeuhrAsnSerargGlyGluAsnCysGlyTyrargargcysArgAia 
3 g GGGGGCCCCTACCAATCAAGGGGGGAGAACGCGGCTATCGCAGGGCCGCGCG 

CAACCCCCGGGAGAAGGAAGTCCCCCCCTGACGCCGATAGCGCCACGGCGCGS 
Serglyvalleu ThrThrSerCysGlyAsnThreuThrcysTyrleysAlaargala 

24 AGCGGCGACTGACAACAGCGGGTAACACCCCACGCACATCAAGGCCCGGGCA 
ICGCCGCARACGTTGACGACACCAGGGGAGTGAACGATGTAGCCGGGCCCG 
Alacysargala AaglyLeugn AspCys ThreteuValCysGiyAspas pleuVal. 

3 O GCCGCGAGCCGCAGGGCTCCAGGACGCACCAGCTCGGGGGCGACGACAGC 
CGGACAGCCGGCGTCCCGAGGTCCTGACGGGTACGAGCACACACCGCGCNGAACAG 
WallecysGluSeralaglyWalglinglu Aspalaala 

5 GTATCGGAAAGCGCGGGGGTCCAGGAGGACGCGGCGAG 
CAVATAGACACTCGCGCCCCCAGGTCCTCCGCGCCGCC 
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FG. 3O Translation of DNA 26g 

GiyglyGlu AsnCysGlyTyrArgarglys ArgaaSerglyWalleuThrThrSercys 
GGGGGGGAGAACGCGGCACGCAGGGCCGCGCAAGCGGCGACGACAATAGCG 
CCCCCCCC-GAGCCGATAGCGCCACGGGCGCGCCGCAGASTGTGACGACA 

GiyasnThreuThrcysTyrleys AlaargalaAllacysArgAlaalaglyLeugri 
5 GTAACACCCTCACGTACACAAGGCCCGAGCAGCCTGTCGAGCCGCAGGGCCCAG 

CATTGGGGAGTGAACAAGAGCCGGGCCGCGGACAGCCGGCGCCCGAGGC 

as age is as rap v. r overlap with 9g-------------------------------- 

AspcyshireeteuValCysGlyAspaspieuVal VallecysGluSeraiaGlyval 
GAGCACCAGCCGTGGGGCGAcgACAGCGTACGTGAAAGCGCGGGGGC 
CGACGTGGACGAGCACACACCGCGCGAACAGCAAAGACACTCGCGCCCCCAG 

r is - a - Per Fr. 

GuAspala AliaSereu Argaia PhethgiviAlalet.ThrargyrSeraiare 
AGGAGGACGCGGCGAGCCGAGAGCCCACGGAGGCAGAAGGACCCGCCCCC 
CCCCGCGCCGCGGACCCGGAAGGCCCCGATAC, CCAGAGGCGGGGG 

ProGly-Asp-ProProGlin ProGlufyraspleuGlueleuleThrSerCysSerSerAsn 
24 CCGGGGACCCCCCACAACCAGAAACGACIGGAGCCAAACACAGCTCCCCAAC 

GACCCCGGGGGGGGGCAGCGAACC,CGAGA GTAGACKAGGAGGTG 

VaServal AlahisaspolyAlaGlyLysArgValTyrTyreuthriargaspproThr 
GGCAGCGCCCACGACGGCGCTGGAAAGAGGGCACACCCACCCGGACCCTACA 
CACAGICAGCGGGGCIGCCGCGACCCCCCAGAGAGGAGTGGGCACTGGGAG 

s C 

rProLeu AlargalaalairpgluThralaArgishrProWai AsrSerrpe. 
36 ACCCCCCCGCGAGAGCGCGGGGAGACAGCAAGACACACTCCACAATCCGGCA 

GGGGGGGCeCCCGACCACCCCGCGCGTGGAGCACAAGGACCGA 

glyAsnIleleMetpheliaPrethreuTripAla 
42. GGCAACANACAGGCCCC, CACGGGGCG 

CCGGAAACAAACGGGGGNGACACCCGC 

FG. 3. a slator of DNA 5e 

GyAlaGlyLysargWalTyrTyrLeuThrArgspproThrThrproLeualaArgala 
CeeGoGAAAAGGGCACACCCACCCGNGCCCACAACCCCCCCGCGAGAGC - - 
GCCGCACCCCCAGAGAGAGGGGCAGGGAGGGGGGGAGCGCCCG 

e-----------------Overlap with 25------------------e------- 
AliaTrpGlu-Thraarg HisThrprovalAsiaSerTrpLeugly Asalelee the 

6 GCGGGGAGAAGAAAACACCCAGOAACCGGCAGGCMACAAACAG 
ACGCACCCC GCGCGTGTGAGGTCAGTAAGGACCGACCGTGARAGACAA 

- --- as a versars - - - 

Alia ProThreuTripAlaArgettleleuMethshisphepheServalleu.IleA, a 
2 GCCCCACACGTGGGCGACGATGATAGAGACCCATAGCGCCTATAG3 

ACGGGGGGGACACCCGCCCACAGACTACGGGAAAAAACGCAGGAAACG 

Argaspclineugluglin Alaleu AspcysGuIleTyrgiyalaCysTyrSerleg. 
3. CAGGGACCAGCGAACAGGCCCCGAGCGAGATCACGGGGCCGCTACTCCAAGA 

GCCGGCGAACGTCCGGGAGCAACGCAGAGCCCCGGACGAGAGGACT 

Proleuaspeu ProProleIlleglin Argeu. 
24 ACCACTGACACCTCCAATCATTCAAAGACTC 

GGGAACAGAGGAGGTTAGAAGCGAG 
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FIG. 32- consinED ORF of DNAs 2: through lse 
ePhelyslergietyr Vaiglygly Wagluh is ArgeuGiulla AlaCysAs: 

C3AATAAAATCAGGAGACGGGGAGG3GCGAACACAGGCTGGAAGCGCCGCA gCAAAAAGTCCACAFGCACCCTCCCCAGCTTGTGTCCGACCTTCGACGGACG: 
pThrArggyGiurgCysAspleugluaSpArgaspMrgSerglueuSerProLeu, 

6 ACTGGACGCGGGGCGAACGGCGATCGGAAGACAGGGACAGGTCCGAGCTCAGCCCGT 
TGACCGCGCCCCGGCA ACGCAGACCCGCCCGTCCAGGC,CGAGCGGGCA 

Leu-LeuTThrhrgiaTripGlin Valeu ProCysSerphehr.Threuproaalee 
2. GCGACCACACACAGGGCAGGCCCCCGGCCTTCACAACCCTACCAGCC 

AGACGACGGGATGGTCACGTCCAGGAGGGCACAAGGAAGGTTGGGAGGTCGGA 
SerhrglyLeule:HiseuiisginAshleValAspValGlnTyreutyrglyval 

S. GCCACCGGCCCATCCACCCACCAGAACATGTGGACGGCAGMCTGTACGGGG 
ACAGGGGCCGGAGAGGGGAGGGGTCTGTAACACCGCACGTCATGAACANGCCCC 
GlySerSeriealaSerTrpalaleystrpgluTyrValValeueuPhaleureu 
GGGGCAAGCATCGCGCCGGGCCAAAG GGGAGACGCGCCCGTCCC 
ACCCCAGTECGTAGCGCAGGACCCGGAATTCACCCCANGCMGCMAGAGGACMAGGAAG 

LeuAlaaspalaArgwalcysSerCysLeuTrpMetMetLeureurleSerGlnAlaGluf 
3C GCGCAGACGCGCeCGTCTGCTCCNGCTGGGA GANGCACCATACCCAAGCGG 

RCGAACGGCGCGCGCAGACGAGGACGVACACCACACGAGAGAAGGGTCGCC 

2 4. 

AlalaeuGius neuValleleusnia AlasaraulagiyThrisGiyeu 
35 AGGCGGCGGMGMACCCGEAAACAAGCAGCACCCGGCCGGGACGCACGGC 

TCCGCCGAAACCCTGGAGCAAGAAT ACGTCCNGGGACCGGCCCGCGSCCAG 
ValSerPheteuValPhephecysphealaTrpTyrLeuysGlyLysfrpValProGy 

2. TGAFCCCCCGGTTCCGCGCAGGTATTGAAGGGAAGGGGGCCCG 
AACAAGGAAGGAGCACAAGAAGACGAAACGACCATAAACCCCACACCCACGGGC 
AlaValTyrrhrpheTyrgly-ketTrpproaueueueueueulaleu ProGin 

48 GAGCGGCACACCTCACGGGANGTGGCCTCTCCCCNGCCCGGGCGTCCCCC 
CCGCCAGAGGAAGAGCCCTACACCCGAGAGGAGGACCACCACVACCGCAACGGGG 
ArgAlayrala LeuaspThrgluWalAlaalaSerCysGlyGlyvalValeuValGly 

54 AGCGGGCGACGCGCGGACACGGAGGGGCCGCGCGTGGGCGGGGCTCGCG 
CGCCCGCAGCGCGACCGGCCTCCACCGGCGCAGCACACKGCCACAACAAGAGCAGC 
LeuketAlaleuThreuSerProTyr Tyrllys ArgyreSerTrpcysLeuTrpTrp 

6C GGGATGGCeCTGACTCGTCACCAAACAAGCGCAATCACGGGCTGSG 
- CNACACCGCGANAGACAGGGATAATGCGCGAAAGCCACCMCGAACMCCA 

LeuglaTyrPheeuThrargWalGluRaglineutiswalTrpileproProLeu Asn 
66. GGCCMGACGACCAGAGGGVAGCGCAVACGCACGGGGACCCCCCCCA 

CCGAAGCAAAAAGACGGTCCACCTTCGCGACGGCACACCAAGGGGGGGAG 
WalArgCliyGlyArgAspalaValleLeueulletCysalaVallisprochreuVai. 

F2 ACGTCCGAGGGGGCGCGACGCCGCACACCASGGG ACACCCGACCGG 
GCAGCCCCCCCGCGCGCGGCAGAGAATGAGACACACGACAGGGGCCAGACC 
Phe-AspleThreys Leuleureu AlaValPheGlyProLettripleteugnaaSer 

78 ATGACACACCAVATCGCGGCCGTCTTCGGACCCCGGATTCTCAAGCCA 
ATAAACGTAGGGTTVACGACGACCGGCAGAAGCCGGGGNAACCAAAAGTCGGT 

LetiteulysvalProTyrPheval ArgValginGlyLauteurghecysala eulla 
84 GTGCTTAWGACCCTACTTTGGCGCGTCCAAGGCCTCTCCGGCEGCGCGTAG 

CAAMCGAATCATGGGATGAAACACGCGCAGGTTCCGGAAGAGGCCAAGACGCGCAAC 
Argyristleclicy Hicrystacarictvallelely sleuglyaleehr 

9c ccCGGAAGATGATCGGAGGCCATTACGTGCAAATGGTCATCATTAAGTTAGGGGCGCIFA GCGCCTTCTACAGCCTCCGGAATGCACGTTTACCAGTAGAATTCAATCCCCGCGAA 



Patent Application Publication Aug. 28, 2003. Sheet 32 of 145 US 2003/0162167 A1 

26 

l32. 

38. 

SS 

62. 

GlyThirtyr ValTyrasnhiseuhrProLeu Arg AspirpAllahis.AsnglyLeuArg 
CTGGCACCTAGTTTATAACCATCTCACTCCTCTTCGGGACTGGGCGCACAACGGCGC 
GACCGTGGAACVAATAGGAGAGTGAGGAGAAGCCCGACCCGCGGGCCAACG 
Aspleuaia Valala Vaigl uproval ValipheSerGln MetGluThrysleuleThr 

GAGATCGGCCGGGCGAGAGCCAGCGTCCCCCAAATGGAGACCAAGCCACA 
(CCAGACCGGCACCGACACTCGGTCAGCAGAAGAGGGTTACCCTGGTCGAGTAG 

rpGlyAlasphralaala CysGyaspIleleAsnGlyLeuproval SeralaArg 
CGTGGGGGGCAGATACCGCCGCGTGCGGTGACACACAACGGCTGCCTGTTTCCGCCC 
GCACCCCCCGCTATGGCGGCGCACGCCACTGTAGAGGCCGAACGGACAAAGGCGGG 
Argoly Argoglu Ileeuteugly ProAlaAspGlyMetValiSereysGlyTrparg Leu: 

GCAGGGGCCGGGAGAACTGCTCGGGCCAGCCGATGGAAGGTCTCCAAGGGGTGGAGGT 
CGTCCCCGGCCCTCTANGACGAGCCCGGTCGGCTACCTTACCAGAGGTCCCCACCCCA 

Leuala ProleThrAaTyrAlaGlinClnThriargGlyeuleuglycysleleThr 
GCGGCGCCCACACGGCGACGCCCAGCAGACAAGGGSCCTCCAGGGTGCAAATCA 
ACGACCGCGGGTAGTGCCGCATGCGGGCGTCTGTCCCCGGAGGAFCCCACGTATTAGT 
SerLeuThrglyrgaspy SAS Glf WalGluglyGiuWalGlnieval Serthrala 

CCAGCCTAACGGCCGGGACAAAAACCAAGTGGAGGGGAGGTCCAGATNGNGTCAACG 
GGTCGGATTGACCGGCCCGTTTTTGGTTCACGTCCCACCAGGTCTAACACAGSGAC 

AlaGlnThripheteualathroys Ile AsncyvalcystripThrvalTyrhisGlyAla 
CTGCCCAMMCCCCGGCAACGTGOATCAAGGGGTGGCNGCACNGTCACCACGGGG 
GACGGGTTTGGAAGGACCGGCACGTAGTTACCCCACACGACCTGACAGAGGGCCCC 

GlyThrirgThrilleaiaSerProLysGlyProValleginMetTyrrhrasn'VslAsp 
CCGGAACGGGACCACGCGTCACCCAAGGGCCNGTCANCCAGATGTATACCAAGTAG 
GGCCGCCCCNGGAGCGCAGGGGTCCCAGGACAGTAGGCACAATGGTTACATC 
GlaspleuVal Glypproala ProGlnGlyserargSerLeuThrProcyshircys 

ACCAAGACCGTGGGCGGCCCGCTCCGCAAGGTAGCCGCTCATTGACACCCTGCACT 
TGGTTCTGGAACACCCGACCGGGCGAGGCGTTCCATCCGCGAGTAACGTGGGACGTGAA 
GlySerSerapeutyrLevival thrarghis AlaaspValleproval ArgrgArg 

GCGGCCCCGGACCACCTGGTCACGAGGCACGCSGAGTCATCCCGNGCGCCGGC 
CGCCGAGeMGCCGGAAAGGACCAGGCTCCGGCGGCACAGTAAGGGCACGCGGCCG 
GlyAspSerargGlySerLeuleuSerProArgProleSerTyreutysGlySerSer 

GGGGGAMGCAGGGGCAGCCGCGCGCCCCGGCCCATCCTACGAAAGGCCCT 
CCCCACACGTCCCCGTCGGACGACAGCGGGGCCGGGTAAAGGATGAACTTTCCGAGGA 
GlyGlyProeuleuCysProAlaglyhisalaValGylePheargAlalavalCys 

CGGGGGGCCGCGTTGGCCCCGCGGGGCACGCCGGGGCAATTAGGGCCGCGGGT 
GCCCCCCAGGGACAACACGGGGCGCCCCGTGCGGCACCCGTATAAATCCCGGCGCCACA 
ThrargGlyval AlalysAlaval Asppiele?roValGluRs nauGluhrthrinet 

GCACCCGGGAGGGCAAGGCGGTGGACACCCGGGAGAACCAGAGAOAACCA 
CGGGGCACCCACCGACCGCCACCTGAAAAGGGACACCTCGGANCTCGGG 
ArgSerProval PheThraspasinserserProProVAlval ProGlnSerPheslaval 
GAGGTCCCCGGGTTCACGAAACCCTCTCCACCAGAGGCCCCAGAGCTCCAGG 
ACCCAGGGGCACAAGTGCCTATTGAGGAGAGGGGTCAOACGGGGTCCGAAGGCC 

Allahis.Leulis AlapreThrglySerGlyLysSerfhrysvalProAlaalayale 
TGGCCACCTCCATGCTCCCACAGGCAGCGGCAAAAGCACCAAGGTCCCGGCGCATATG 
ACCGAGTXGAGGTACGAGGGGTCCCCCCCGTTTCGGGTCCAGGGCCGACGATAC 

AlaGlingly Tyrlysval LeuValleuAsneroServal Alaala'threuglyPhegly 
CAGCCAGGGCTATAGGTGCTAGTACTCMACCCCTCTGGCGCAACACNGGGCTG 
GCGAGTCCCGATATTCACGATCAGAGTTGGGGAGACNACGACGENGGACCCGAAAC 

AlaiyarietSerlys Aiahilstly LeAspproasnilerg Thrgly Walargehrle 
FIG. 32-2 
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92. 
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2 C. 

252. 

258 

264 

25 

782 

29 

GGCTTACAGCCAAGGCCATGGGATCGATCCAAATCAGGACCGGGGGAGAAAP. 
CACGAAGTACAGGTCCGAGACCCTAGCTAGGAGTAGTCCTGGCCCCACCTG 

the Thrgiyser ProlehirtyrSerthrTyrgyllys Pheleuala AspiyGlycys 
TACCACGGCAGCCCCATCACGEACTCCACCTACGGCAAGCCGCCGACGGCGGG 
AAGGGACCGCGGGGTAGGCAGAGGGGAGCCGCAAGGAACGGCGCCGCCCA 

SergygiyAlayrAspleIleIlecysAsplucystissehrasp:AlafhrSer 
GCCGGGGGGCGCTAGACAAAAATCGGACGAGTGCCACTCCACGGAGCCACA 
SCGAGCCCCCCGCGAAACGTATATAAACACGCCACGTGAGGGCCTACGGGA 

fleeuGlyieGlyThrWaleu Aspglalagl:ThraliaGlyalaArgeuVal Val 
:CCACGGGCACGGCACGTCCTGACCAAGCAGAGACTGCGGGGGCGAGACGGG 
GGAGAACCCGAGCCGGACAGGAACGGCGTCCNGACGCCCCCGCCTGACCAC 

LeulahraiahrproProGly.Selvai.ThrVaiproHis ProAshieglugu Wall 
TGCTCGCCACCGCCACCCCCCGSGCCCGCACGTGCCCCACCCAAATCGAGAG 
ACGAGCGGGGGGGGGGAGGCCCGAGGCAGGACACGGGGTAGGGTTGTAGCCCCC 

AlaleuSerthrhrgyGlueProPheyrglylysAlaleProLeuGluvalie 
GCTCGTCCACCACCGGAGAGATCCCTTACGGCAAGGCATCCCCCTCGAAGAA 

AACGAGACAGGGGGGCCCTCAGGGAAAAATGCCGTCCGAAGGGGGAGCCA 

LysglyGlyrgise IlepheCyssSerly sysysOysAspgueuilaala 
CAGGGGGGGAGACACECACTCGCACAAAGAAGAAGGCGACGAACGCCG 
AGCCCCCCCTCTGAGAGAGAAGACAGAGTTCCTTCACGC GCTGAGCGGC 

LyseuVal Alaleugly Ileasin AlaValAlaTyrTyrargGlyLeuaspvaServai 
CAAAGCGGTCGCAGGGCATCAAGCCGTGGCCACACCGCGGCTTGACGTCCG 
GalCGACCAGCeTAACCCGTAG ACGGCACCGGANGANGGCGCCAGAACTGCACAGGC 

learochrSerGlyAspValWalWalValAlafhrAspalaeumlet.Thrgiy Tyrr 
CAECCCGACCAGCGGCGAGCGGTGGOMACCGAGCCCCATGACCGGCAA 
AGTAGGGCGGCGCCGCACAAGAGCACACCGGGCACGGGAGACGGCCGATA 

Glyasp?heaspServallespcysAsnThrcysValThrginThrval AssPheser 
CCGGCGACCACCGGSAGANOVACGTGTG CACCCAGACAGGARCA 
GGCCGCeAAGCGCCCACACTGACGATNGCACACAGGGGCTGTCAGCMAAG 

LeuasperorhirPhethrieGluThrIlieThreuProGlin AspalaValserArgThr 
GCCGACCACCCACCAGAGACAATCACGCCCCCCACCANGCGTCCCCGCA 
CGGAACGGGANGGAAGGGTAACOGAGGCGAGGGGGCCACGACAGAGGGCG 

GlinargrgGlyrghrgyArgglylys ProGyleTyrargheval AlaproGly 
CTCACGTCGGGGCAGGACGGCNGGGGGMAGCCAGGCACACAGATTGGGCACCGG 
GAGTGCAGCCCCGCCGACCGTCCCCCCGGNCCGTAGAGTCTANACACCGGGCC 

GltiArgProSergyletPheaspSerSerValeucysglucystyrspalaglyCys 
GGGAGCGCCCCCCGGOATGTOGACCGCCGTCCCGTGAGGOTAGACGCAGGC 
CCCCGCGGGGAGGCCGACAAGORAGCAGGCAGGGACACCACAAGCGCCGA 

AlatrpTyrgluteuThrProAlaGluThrThrValArgeu ArgAlayret Asnhir 
GGGGGAGAGCCACGCCCGCCGNACACAGO AGAGCGACASNACA 
CACGAACoAACOGAGGCGGGCGGCCGAGNCAATCCGAGCCGCAGANG 

ProGlyLeuProValCysGlinaspiseuGlupheTrpGiuglyvalPheThglyeu 
CCCCGGGGCCCCGGTCCAGGACCANTNGVATTTGGGAGGGCGCTACAGGCC 
GGGGCCCCGAAGGGCACACGGCCTGGTAGAACVVMACCCCCCGCAGAAAGCCGG 

Ehrlisle aspalahispheleuSerGinthrysGlnSerglyGlulasneuroy 
TCA CAAAGAGCCCACCACCCMGACAMACAAGGGGRVACCCC 
AGGAGA ACACGGGTGVAAAAGGGCGICGCCACCCCCTGGAAGGAA 

LeuVal AlayrginAllahrvalCysalaArgalaginAsproproProse:pasp 
ACCGGAGCGTACCAAGCCACCGGTGCGCTAGGGCCACCCCCCCCA CSN 
GGACCACGCATGGTTCGGTGGCACACGCGATCCCGAGNCGGGGAGGGGGGCACCC 

FIG. 32-3 
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as ask as a ren as a maar arrer rear awara Ara as as an 
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A as a t walvaeuserGiyys ProAlaeie ProAs Arggi VallegyrargGuiPhe 
seph sysses a as a a rasa is a are a are areasuras was has GCCGCCGGGAACCSSAACCGAASSAAG33ACGAGAG. 

CalAGCGAACAGGSCCGGCCGragAGasAG333ASAGAGGCCCA 

AspGiusetGugGucy SSerginiis.eu Peyregiugigye MetLeuala 
CGAGAGAGGAAGAGGCCCAGCACEACCGACACGAg3AAGGGAGAGCCG 
AGCACACCCCACGAGAGCGGAAGSAGAGCCGCCACACGAGC 

Gugiri Phey sGLys Alae:Gy:Leeuci:TrAlaserArgen AlagluVai 
CCGAGCAGCAAGAGAAGCCGGCCCCGCAGACCGGCCCGTCAGGCAGAGG 
GSGTCAAGCGC CCGGGAGCCGGAGGAGCGGCGCAGGGAGCCSCTCC 

eAaroaa Waign has pg. Lyseug. Thraherpalaysiset 
ACGCCCCGCGCCAGACCAACGGCAAAAACCGAGACCCGGGCGAAGCAA 

AAAGCGGGGAGASAGGCGGGACCGGAGCCTGGAAGACCCGCCGA 

TripAs PheleserGyieGiary refilagyle:SerthrLeu ProGlyAsa Pre 
GGGAACTTCATCAGTGGGAACAAACGGCGSCGAACGCGCGGAACC 
AAC3cGAAGAGCACCCAGAGAACCCCCGAACAGGCGACGGACCAGG 

Alaea.a.See Meela Pherala.AllaWa SerPreceuseSeaGr 
CGCACAGAGGCACAGCGCSCACCAGCCCCAACCACAGCC 

cGCSGAACGAAGAACTACCGAAAAGCGACGACAGGGTCCCGGAGGGACG3 

LeueuiphesnieleuglyGlyTrpWaAaalaGlileiaala Progly Ala 
AACCCCCCCAAAAGGGGGGGGGGGGCGCCACCGCCGCCCCCGGIG 

GGGAGGAAGGAAACCCCCCCACCCACCGACGGGTCGAGCGGCGGGGGCCAC 

Alafhrala PheWaiglyalaGyieu AlaGlya aaleGyServalGlyLeugly 
COGCACGCCTGGGGCGCGGCTAGCTGGCGCCGCCACGSCAGNGNACGG 
GGCGATGACGGAAACACCCGCGACCGAA CGACCGCGGCGGAGCCGCACRACCGACC 

LysvaleuleAspleeu AlaGlycyrgyAlaGlyWallalaGlyalaleuVal Ala 
GAAGGCCTCAAGACACCCAGGGTANGGCGCGGGCGGGCGGGAGCCGGG 
CCCAGGAGACGAGGAACGCCCAACCGCGCCCGCACCGCCCCGAGMACACC 

PhelysleMetSergiyGuwaliproSerrhrglu spevival AshLeueuProAla 
CACAAGACAGAGCGGGAGGCCCCCCACGGAGGACCGGCAATCACGCCCG 
GAAGCAGACCGCCACTCCAGGGGAGGGCCCCGGACCAGTAGAGACGGGC 

leleuSerProglyAlaleuValvalGlyvalWalCys-Alaalleleuargrg His 
CCATCCC,CGCCCGGGCCCTCGAGTCGGCGGGTCTGTGCAGCAA ACGCGCCGGC 
GGTAGGAGAGCGGGCCCGGGAGCATCAGCCGCACCAGACACGTCGAGACGCGGCCG 

valGlyProglyGiuglyalavalGlnTrpiet AsnargeulealaPheliaSerg 
AcGGGCCGGGCGAGGGGGCAGGCAGGGATGAACCGGCGATAGCCTCGCCCCC 
GOAACCGGGCCCGCTCCCCCGTCACGTCACGTACGGCCGACACGGAAGCGGAGGG 

GlyAsn Hisvalser ProThrHisTyrval ProGiuser AspalaAlaalaarg Waith 

F.G. 32-4 
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396 GGGGGAACCATGTTCCCCCACGCACACGTGCCGGAGAGCGAGCAGCGCCCGCGTCA 
CCCCCGGTACAAAGGGGGGCG-GAGCACGGCCCCGCTACGTCGACGGGCGCAG 
AlaleleuSerSerLeuthal.hrg)ineteu Argargeu HisgTripleSer 

395. CTGCCATACCAGCAGCCTCACGTAACCCAGCTCCTGAGGCGACGCACCAGTGGATAA GACGGTATGAGOGCGGAGGACAGGGTCGAGGACCCGCGACGGGCACCA 
SergiuCysThrthrProcysSergySerTrpLeurg AspleTrpAspirpleCys 

42 GCCGGAGTGACCACTCCATGCTCCGGTTCCTGGCTAAGGGACATCGGGACTGGAAT 
CGAGCCFCACAGGTGAGGTACGAGGCCAAGGACCGATTCCCTGTAGACCCGACCATA 
GluvalleuSerAspphey shrrpleurys AlayseuMetProGrieu ProGly 

4 C5 GCGAGGGTTGAGCGACTAAGACCGGCTAAAAGCTAAGCCAGCCACAGCGCCG 
CGCTCCACAACTCGCGAAATCGGACCGATTCGATTCGAGTACGGGTCGACGGAC 
XeFrcPhevaiSerCysGlargGlyTyrysGlyValfr pargWaAspGlyeMet 

44 GGACCCCTGIGCC GCCAGCGCGGGATAAGGGGGCGGCGAGTGGACGGCACA 
CCTAGGGGAAACACAGGACGGTCGCGCCCATATCCCCCAGACCGCCACCGCCGTAG 
HisThrArgCyshisCysGlyalaGlueThrglyHisvalleys Asingly thrietArg 

420 GCACACTCGCTGCCACTGGGAGCGAGANCACTGGACAGOAAAAACGGGACGAGA 
ACGTCTGACCGACGGGACACCCGACTCTAGTGACCGACAGTTTTTGCCCGCTACT 

IlievalGlyPro Arg1.hrcys.ArgAsnetirpSerglyThrpheproleAsnaiaTyr 
426 GGA CGTCGGCCTAGGACCGCAGGAACANGGGAGTGGGACCCCCCATAANGCCT 

CCAGCAGCCACCACCGGACGTCCGTACACCCACCCGGAAGGGGAAACGGA 
ThrThrgyProcysthrproLeu ProAlaproMsnTyrThrPhealaleuTripArgval 

432 ACACCACGGGCCCCG ACCCCCCCCGCGCCGNACACACGTCGCGCTATGGGGG 
GGGGCCCGGGGACAGGGGGGAAGGACGCGGCTGAGTGCMAGCGCGATACCTCCC 
SeralaGiuglutyrvalGulergglinValGlyAsppheistyrval ThrglyMe 

43 TGTCGCAGAGGAATAGGGAGATAAGGCMGGNGGGGGACTNCCACTACGTGACGGGTA 
ACAGACGTC ccTAACACCCACGTCCACCCCCGAAGGTGATGCACTGCCCAT 

Thrthrasp:AshLeuysCysProCysGlinValProSerProGluphepheThrglulieu 
444 GACACTGACAATCCAAATGCCCGGCCAGGTCCCATCGCCCGMATTTTTCACAGAAT ACGAGACGTAGAGTACGGGCACGGCCMGCGAGCGGGCTRAAVAGTGTCA 

AspglyWallargeutisArgehealaProProCysLysProLeu LeuvrgGlugluval 
450 TGGACGGGGGCGCCACAAGGGCGCCCCCCGCAAGCCCTTGCGCGGGAGGAG 

ACCGCCCCACGCGGATGTATCCAAACGCGGGGGGACGTTCGGGAACGACGCCCTCCTCC 
SerpheargWalGlyLeuHisGluyr ProValGlySerginLeuProCysGluProGl: 

456 TACACAGAGTAGGACTCCACGAATACCCGGTAGGGCGCMAACCNGCGAGCCCG 
AVAGCCATCCGAGGGCTTAGGGCCACCCAGCGTAAGGAACGCCGGGC 
ProAssal AlaWaleuThrSerMeteuThrasp ProSerHis leThralaglu Ala 

452. AACCGGACGGGCCGG, SACGTCCAGCCACTGACCCTCCCAAAACAGCAGAGG 
TGGCCGCACCGGCACAACGCAGGACGAGTGACAGGGAGGGAAGCGTCTCC 
AlaglyArg-ArgetAla Arggly SerProProServal AlaserSerSerAlaserGl 

468 CGGCCGGGCGAAGGGGCGAGGGGATCACCCCCCCGGGCCAGCCCTCGGCAGCC 
GCCGGCCCGCTCCAACCGCCCCCTAGTGGGGGGAGACACCGGTCGAGGAGCCGATCGG 

LeuSerAlaproSerLeuys.AllahrCysThrala.Asn His AspSerProAspalagu 
474 AGCCACCGCCCATCTCCAAGCCAACTGCACCGCTAACCAGACCCCCTGATGCG 

CGAAGGCGAGGTAGAGAGCCGTGAACGTGGCGAGGACTGAGGGGACTACGAC 
LeuleGlMaasneuleuTripArgglinglutetGlygly ASnIleThrargVag 

480 AGCCAAGAGGCCMACCTCCTAGGAGGCAGGAGATGGGCGGCA ACATCACCAGGGG 
TCGAGTACTCCGGTGGAGGATACCTCCGTCCTCTACCCGCGTGTAGGGTCCCAAC 

SergiuashLysWalValietetAspSeripheaspproLeuVal Alaglugu-spCit. 
486 AGCAGAAAACAAAGGGTGATTCTGGACCCIVGA'uuuc EvrtsGCGGAGGAGGACG 

TCAGCGICACCACTAAG ACCGAGGAAGCTAGGCGAACACCGCCTCCTCCGC 
FG. 32.5 
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ArgCluleServal ProAlaGluleLeuArgys Serargarg Phealag nAlale: 

492 AGCGGGAGATCTCCGTACCCGCAGAAACCTGCGGAAGCCGGAGATCGCCCAGGCCC 
TCGCCTCTAGAGGCATGGGCGTCTTAGGACGCCTTCAGAGCCTCTAAGCGGGTCCGGG 

ProvalrpAlaarg ProAspyr Asn ProProLeuvalGlu ThrrpysysProAsp 
49 B. GCCCGTGGGCGCGGCCGGACTATA ACCCCCCGCTAGGGAGACGTGGAAAAAGCCCG 

ACGGGCAA ACCCGCGCCGGCCGATAGGGGGGCGATCACCTCTGCACCTTTTCGGGC 

fyrglu ProProValval HisGlycys proLeu ProProProlysser ProPreval Pre 
54 ACTACGAACCACCTGTGGTCCAGGCGTCCGCTTCCACCTCCAAAGTCCCCCCTGTGC 

GAGCTTGGGGACACCAGGACCGACAGGCGAAGGGGAGGCAGGGGAGGACACG 
ProPro Argyslysarg ThrVal ValleuThrgluSerThreeuSerThrala.eu Aia 

c. CCCGCCTCGGAAGAAGCGGACGGGGTCCCACNGAATCAACCCTACTACTGCCTGG 
GAGGCGGAGCCCTCGCCTGCCACCAGGAGGACTTAGGGGATAGATGACGGAACC 

Giulieu Aia ThrargSerPheGlySerSerSerThrSergly IleThrglyAspAsnThr 
5. CCGAGCCGCCACCAGAAGCTTTGGCAGCTCCCAACTCCGGCATTACGGGCGACAATA 

GGCCGAGCGGGGCCGAAACCGCGAGGAGGAAGGCCGAAGCCCGCGAT 
The ThrSerSerGiuProAlaproSerglycysproProAspSerAspalacluserTyr 

522 GACAACACCCTGAGCCCGCCCCCGGCGCCCCCCCGACCCGACGCGAGCCT 
CCGTTGAGGAGACTCGGGCGGGGAAGACCGACGGGGGGGCAGGCGCGACCAGeM, 

SerSerMetProProLeugluglyGiuProGyAspproAspeuSeraspoly Serrp 
S28 ACCCCATGCCCCCCCGGAGGGGGAGCCGGGGACCGGATOTAGCGACGGGTCA, 

TAAGGAGGACGGGGGGCACCCCCCCTCGGACCCCAGCCAGAATCGCGCCCAGA 
SerThrValSerSerGluala Asr AlaGluspVal ValCysCysSerMetserTyrSer 

534 GGCAACGGTCAGTAGGAGGCCAACGCGGAGGAGCGTGTGCGCTCAAGTCTTACT 
CCAGGCCAGTCATCACTCCGGGCGCCCCACAGCACACGACGAGTTACAGAAGA 

TripThrgyAliaLeuVal ThrProCysAlalaGlugluginys LeuProle Asr Ala 
540 CCACAGGCGCACTCGTCACCCCGGCGCCGCGGAAGAACAGAAACTGCCCATCAAG 

GAACCTGCCGCGTGAGCAGGGGGCACGCGGCGCCTTC GTCTTGACGGGTAGTAC 
LeuSerasri Sereuel Arghisis AshLeuValyrSerthrhrSerArgSerAla 

S46 CACTAAGOAACCGTTGCTACGTCACCACAATCGNGTA COACCACCCACGCAGTG 
GGATCGGAGCRACGAGCAGGGGTTAAACCACAAAGGGGGGAGTGCGTCAC 

CysGlin ArgginysysValThrphenspargeuglinValleuaspSerHis fyrgli 
552. CIGCCAAAGKAGAAGAAAGTCACATTTGACAGACGCAAGTCGGACAGCCATACC 

GAACGGCCGTCTCTCAGTGTAAACGTCCACGTCAAGACCTGTCGGTAAGG 
AspValeu LysgluValleys Ala Ala AlaserLysValleysala AshLeuleuServal 

558 AGGACGTMCCAAGGAGGTAAAGCAGCGGCGTCAAAAGGAAGGCEAACTGCTATCCG 
- 1 OcGCATGAGTTCCTCCAATTTCGTCGCCGCAGTTTCACTCCGATTGAACGAAGGC 

GiuglulaCysserLev:ThrproProHisSerala.LysserLys PheGlyTyrglyala 
564, TAGAGGAAGCTTGCAGCCTGACGCCCCCACACTCAGCCAAATCCAAGTTTGGTTATGG3G ACCCTTCGMACGCGGACGCGGGGGTGTGAGCGGAGGTCAAACCAATACCCC 

LysAspValArgeysis.AlarglysalaValThris IleashServalrpysAsp 
5 O CAAAAGACGTCCGTTGCCATGCCAGAAAGGCCGTAACCCACACAACCCGGTGGAAAG 

GETTCGCAGGCAACGGTACGGTCTTTCCGGCAGGGGTAGTTGAGGCACACCTTC 
euleuGlulaspasiva ThrProIle-AspThrthrIleMetAlays As nGiuVal Phe 

56 ACCCTGGAAGACAATGTAACACCAATAGACACACCACAGGCTAACAACGAGG 
1GGAAGACCTTCG TACATTGTGGTTATCTGTGATGGTAGTACCGATTCTGCCCAAA 

Cysvalglin ProGluysGlyGlyArgys ProAlargetieval Pheprospeu. 
582. rcircCGTTCAGCCTGAGAAGGGGGGTCGTAAGCCAGCCSTCECATCGTSTFCCCCAS AGACGCAAGTCGGACTCTTCCCCCCAGCATTCGGTCGAGCAGAGTAGCACAAGGGG AG 

GlyvaiargwalcysGiulysMetAlaleuTyraspValValhrysleu Proteuria 
FG. 32-6 
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5. GGGCGTGCGCGGGCGAAAAGATGGCTTGACGACGTGGTTACAAAGCTCCCCTGG 
ACCCGCACGCGCACACGCTTCACCGAAACAGCGCACCAATGTCGAGGGGAACC 

Val MetGlySerSerTyrglyPheGlnTyrSerProglyGln ArgWalgluphelevival 
is 4. CCGTGATGGGAAGCCCACGGACCAAACCACCAGGACAGCGGGGAAICCCG 

cGCACACCCTTCGAGGATGCCAAGGANGAGGGTCCGTCGCCCAACAAGGAGC 

GinAlaTrplyssertysysfhrProMetGlypheSerTyraspThrargCysPheasp 
OC. GCAAGCGTGGAAGTCCAAGAAAACCCCAATGGGGCCGTAGATACCCGCTGCTTG 

ACGTCGCACCTTCAGGTCTTGGGGTTACCCCAAGAGCATACATGGGCGACGAAAC 

serThrvathurcluser AspleArgThrouGluRaleyrginCysCysaspeu 
5d. ACTCCACAGTCACGAGAGCGACACCGTACGGAGGAGGCAACACCAATGGTGACC 

TGAGGTGTCAGTGACTCTCGCTGTAGGCATGCCTCCTCCGTTAGATGGTTACAAcACTGG 

AspproGlinalaArgWalAlaleys SerleuthrigluargeutyryalglyGlyPro 
62. CGACCCCCAAGCCCGCGGGCCACAAGTCCCCACCGAGAGGCTTA GTGGGGGCC 

AGCGGGGGTTCGGGCGCACCGGAGCAGGGAGTGGCCCCGAAAACAACCCCCGG 

LeuThrAsnSerArgGyGlusncysGlyTyrargrgCys-rgalaSerGlyvaleu 
68 ccTTAccAATTCAAGGGGGGAGAACTGCGGCATCGCAGGTGCCGCGCGAGCGGCGTAC 

GAGAAGGTTAAGTCCCCCCTCGACGCCAAGCGCoACGGCGCGCGCCGCAG 

ThrhrSerCysGlyAsnThreuthircystyrleysalaArgalaAliaCysargala 
624 TGACAACTAGCTGGGVACACCCTCACGCACACAAGGCCCGGGCAGCC GCGAG 

ACGGATCGACACCATGTGGGAGGAACGAGAGCCGGGCCCGCGGACAGCC 

AlaGlyLeuglinaspoys.ThretLeuVaCysGlyAspapeuVal VallecysGlu 
3. CCGCAGeCCCAGGAC GCACCAGCTCGGXGNGGCGACGACTAGCGTTATCGre 

GGCGCCCGAGGCCKACGGGACGAGCACACACCGGCGAACAGOAATAGACAC 

SerAlagly Walglinglu Asp-Ala AlaserteuargalaPheThrgluala Methrarg 
635 AAAGCGCeeGGGCCAGGAGGACGCGGCGAGCCGAGAGCC CACGGGGCAGCCA 

TCGCGCCCCCAGGTCCTCCGCGCCGCTCGGACCCGGAAGTGCCCCGAACGG 

TyrSerAlaproProGlyAspproProGlnProGlutyraspleugueuleThrSer 
642 GACCCCCCCCCCGGGGACCCCCCAAACAAATCGACGGAGCCAAACA 

COAGAGGCGGGGGGGACCCCGGGGGGGTGGCAGcGMACCCGAGAGA 

CysSerSerAsnValServal AiahisaspolyAlaGyLysargWalTyrryreuth 
543 CAGCCCCCAACGGTCAGTCGCCCACGACGGCGCGGAAAGAGGGCACACCTCA 

GACAGGAGGTGCACAGTCAGCGGGGCGCCGCGACCCCCCAGAGANGGAG 

ArgaspproThrthriproLeu Alia ArgalaAllarpCluThralaArgisthrproval 
654. CCCGTGACCCTACAACCCCCCTCGCGAGAGCTGCGTGGGAGACAGCAAGACACACTCCAG 

GGGACGGGATGTGGGGGGAGCGCCCGACGCACCCTCTGTCGTTCTGTGTGAGGTC 

AsnSerTrpLeuglyAsnilelefetphe AlaproThreuTripAlargetIleau 
550 CAATCCGGCAGGCAACATAAAG GCCCCCACAGGGGCGAGGAGATAC 

AGTAAG ACCGATCCGTGTA AGACAAACGGGGGGTGACACCCGCCCACANG 

MetThrHispherheservaleulelaargaspgneuGiugirlaeuSPCys 
as GATGACCCATICTTAGCGTCCTTATAGCOAGGGACCAGOGAACAGGCCCCGATT 

CACTGGGAAAGAAATCGCAGGAATATCGGCCCXGTCGAACTTGTCCGGGAGCCAA 

GluleTyrgyAlaCysTyrSerleGlu ProLeu AspleuroProeleglarg 
672 GCGAGATCTACGGGGCCTGOTACTCCAAGAACCACTGACACCTCCAA CATCAAA 

CGCTCTAGAGCCCCGGACGATGGGTACGGGAACAGANGGAGGTAGAAG 

Leu 
58 GACC 

CGAG FG. 32-7 
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OO Norral N/A 
29 3026 Notal in? 
3. 3 No Erna N/A 
3. 3O2SO No era N/A 

3 Oc Notal NA 
S Acut HUAW N/A 

3. 6 Acute AW NA 
35 Af NWA 
3, Ace AW NA 

& OS Acute HAW NA 
4238 AceV NA 
47 SO Act eV f 

& 4 6997 ACLAW WA 
9. Convalescent V NAA 

4 2O (anti-H BSag eve: NA 
art-HBCag we) NA 

2 anti-HBSag eve; NA 
(S 2 art - H8Cag ove) NWA 
t 4 art 1 - HBSag eve; Nf 

5 art -hecagowe) NA 
& 25 anti-BSag ove: NA 
t sna - HBSag ove NA 
i 
Seque?t idl seeur Samples were assayed from these patients 
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at 

F.G. 35 Had 
Pst 22 

49 Sph 2350 s as a 3 
2 

Note 85 2 d3 73. 
2 a 5.9 

N 4 Sph 76 
2. RA all 755 

Xa N 727 - t 

d 
4 3 R 

| 
2: pAB24 
96S 2u. 

3 
SO99 

ce 2sed 
923 % an 

Note 84.84 % N / 
% 2. is " st 75 

EC 2. %2 PvP 479 xpar 7.70% 
C 774 S. ges SSS 

SS 
PvP 43 ee SS 

S25 
HpaI 7248 S59 
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FG. 36- CCC-terrius of SOE - C C C fusion Polypeptide 
as ir SOD-----------COOH -- adaptor---- (NANBH polypeptidex 
AlacysGlyvaleGlyleAiaGlinas neuGlyleArgAspalahis Pheleuser 
GCTGTGGGTAATGGGATCGCCCAGAATTGGGAATCGGGATGCCCACTCTATCC 
CGAACCCACAMACCCAGCGGGCAVACCCAGCCCACGGGGAAACATAGG 
XXX XXX XXX XXXX X XXX XXXX 
GlnThrysGinserglyGlulasneviProTyreuVal Alatyrglrala.Thrwalcys 

6. CAGACVAGOAGAGGGGGAGAACCCCACCGGTAGCGTACCAAGCCACCGGGC 
GTCGTCGCCACCCCTCGGAAGGAAGGACCATCGCANGGTTCGGTGGCACACG 
Ala ArgAlaGlin AlaproproProSerpaspginMetTrpLyscysLeuleargeu 

2 GCAGGGCTCAAGCCCCCCCCCACGTGGGACCAGATGTGGAAGGTTTGATTCGCCTC 
CGATCCCGAGCGGGGAGGGGGTAGCACCCGGCACACCTTCACAAACTAAGCGGAG 
LysproThreutisGlyProThrProLeueuyrArgeuGlyAlaValGlnsinglu 

e AAGCCCACCCOAGGGCCAACACCCCGCATACAGACGGGCGCGCAGAATGAA 
TCGGGTGGGAGGTACCCGGGXGGGGACGATAGCGACCCGCKACAAGCTTACT 
lethreuthrisprovalThrysTyrleMethurcysMetSerMapleuGlu. 

24 ACACCCGACGCACCCAGCACCAAAACACANGACAGCATGTCGGCCGACCGGAC 
nMeeGGACGCGGGGCAGGG AGAGACGACGACAGCCGGCGGACCC 
Waval ThrSerThrTrpVallevivalGlyGiyvalieu Alaala Leuaia Alayrcys 

33 GCGTCACGAGCACCGGGGCCGTNGGCGGCGTCCGGCNGCTNGGCCGCGAGC 
CAGCAGGCCGGGACCCACGAGCRACCGCCGCACGACCGACGAAACCGGCGCATAACG 
LeuSerThrglycysVal ValleWalGlyArgWalValleuSerGlyLysProAlaxle 

6 CSAACACCCCGNGGCAAGGGGCAGGGCGCNGCCGGGAAGCCGGCAATC 
GAAGNGCCGACCACKAGACCCCGCCMCCAGAAAGGCCCCGGCCGAG 
IleprosparggiuValeuTyrgglupheaspolu.MetGuglucysserGlinis 

42 AACCGACAGAAGCCCACCAGAGCGAGAGAGGAGAGGCCOAGCAC 
AlGGACGCCCCAGGAGA1GGCCCVAGCACTCACCTCTCACGAGAGCGG 

LeuProTyrilegiuglinglyetMetLeulaGiuglinPhetysGlalysalaleugly 
48 at MCCGTACA CeGCNAGGANGANGCCGCCAGCAG. CAAGCMGMAGGCCCTCGGC 

AAs NGCA RecretcCACACAGCeeGCCGOAAGCeTOCCGGGAGCCG 

Loueucinthrala Serrgginalaglutaliela ProAlaWalGinthrasn't 
54 CSCCMACCeCGTCCCGCAGGOAGMee ACGCCCCNGCNGCCAGACCAACGG 

GMGACOGGCGCAGGGCAGCCGICCCMAACGGGGACGACMGGCNGGTTeACC 
GlatyseuGluThrpher palafishishtetirpasnpheleserglyeGlintyr 

60 CAAMAAC CeeCCNCGGGCMGCAANGGGAACOACAGGGGATACMAAC 
GirlGAGCCNGGVACCCGCCGTA ACACCNGAMGAGCACCCAGTANG 
LeulaglyLauSerthreuproGyasaProAlala.AlaserLou MetalaPheThr 

66 GGCGGGTNGOAACGC GCCGGMACCCCGCCANGCTTCAGANGGCTTACA 
AACCGCCCGAACAGTECCGACGGACCATGGGGCGGTAACGAAGAACTACCGAAAATGT 
AiaMiaValThrSerProleuTarthrSerGinthreueuphel SnIleLeugGlyGy 

72. GCGCGTCACCAGCCOACTAACCACAGCCAMACCCCCCTCMACAATGGGGGGG 
CGACGACAGGGTCGGGTGATTGGGATCGGGGGAGGAGANGTGTATAACCCCCCC 
Trpval AiaMiaGlineulaalaProglyAlalathrala PhevalGlyalagya 

is TGGGGCGCCCACCCGCCGCCCCCGG GCCGC ACTGCCTGGGGCGCGGCA 
ACCCACCACGGGTCGAGCGGCGGGGGCCACGGCGATGACGGAAACACCCGCGACCGAA 
AlaGlyAlls AlaleGlyservalGlyLeuglylysvalleullespiesuiagy 

B4 GCTGGCGCCGCCATCGGAGTGTTGGCTGGGGAAGGTCCCATAGACAFCCGCAGGG 



Patent Application Publication Aug. 28, 2003 Sheet 44 of 145 US 2003/0162167 A1 

CGACCGCGGCGGAGCCGCACAACCGACCCCCCAGGAGTACGRAGGAACGCCC 

TyrglyAlaGlyVal AlaglyAlaleuValla PhetysIleetSerglyGluVal Pro 
SG TAGGCGCGGGCGGGCGGGAGCTCGGGCACAAGACANGAGCGTGGGCCCC 

A.ACCGCGCCCGCACCCCCCGAGAAACCGA CACCGCCACCCAGGGG 

SerThrglu AspleuVal AsnieureuproalaleeuSerProGlyAlaeuVal Val 
96. TCCACGGAGGACIGGAACTACGCCCGCCACCCCGCCCGGAGCCCCGAGC 

AGGTGCCTCCTGGACCAGTTAGATGACGGGCGGTAGGAGAGCGGGCCTCGGGAGCATCAG 
GlyvalvalcysalaAlameteuargarghiavalGlyproGlyGlugiyalaval Glin 

C2 GGCGGGRCGCAGCAATCGCGCCGGCACGGGCCCGGGCGAGGGGGCAGTGCAG 
CCGCACAGACACGTCG. AGACGCGCCGGCMACCGGGCCCGCCCCCCGTCACGTC 

& KK &c & K & K cc cc ccc.gc.c{NANSH ---extra 
Trpiet AsnargeuiealaPhealaserArgolyAsniaValSerProVallishis 

C. GGATGAACCGGCGAAGCCCGC CCCGGGGGAACCASGTCCCCAGCCATCA 
ACCACGGCCGACACGGAAGCGCAGGGCCCCCGGAAAAGGGGOAGGAGA 

----- 
LysArgOP 

4 AGCGTGACGCTCCCTACGGGTGGACTGTGGAGAGACAGGGCACGCTAAGGCCCAAAF 
CGCMACTNGCGAGGGAGCCCACCGNCACCCNCGCCCGGACGATCCGGGA 

2O, CCAGCCAGOACGMGGGGAOAACCGAGCCAACACAGCGCTACGMVAGC 
GAGGGTACGAGCCCCOAGTAGGOAACCGGGGANCGCGCAGATTCAG 

26. TCC, CNOGAGGTCOAACCTTAGAGCGTTAGATTAACCGAATTC 
AGGAAAGAGCACCAGGTAGGAATCACGCMA CGAAMGCCTTAG 

FG. 36-2 
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F.G. 4 a. F. G. 4 b 
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Hortology between the HCW polypeptide encoded by combined ORF of cenes 
els us 

is a peerases 

s--- so 

MAND 

Cy 

Nyc 

N. 

Ough 39C) and the non-structural protein of the Dengue flavl 

2C 3. 50 
EYWYLLFLLLADARVCSCLMMLLISQAEAALENLVILNAASAGHGVSELVFFCFA 

AVSFVELITGNMSFRD GRVMVvGATMTODIGMGVTYLALAAFKVRPTFAAGRK 
30 40 so SO le 80 

SO 70 O 90 OO lO 
WYLKGKNPGAWFYGMWPLL LALPQRAYALDTVAASCGGWVLVGMASPYY 

SKELMMTTIGVLLSOSTIPEXLELDALAGMWLKMVRKEKYOAVTMAICyp 
9. 2 20 220 230 2. 

2 30 4. SO SO ld 
KRYISWOLLOYFLRVACVWPPLNWRGGRDAVIMCAWHPTLVFOIFK Ay 

NAVIGNAKvscrilavsvspiritsscokiprisi airikci Nair-i is ris 
250 2O 270 2O 29 

O SO 2O 20 22 2O 
FGPLWOASLLKVPYF-WRWOGLeRF-CALARKMIGGYWOMVKALTGTYWYN: 

KKRSP.NEAi-AvervsilissikND. Pigpi.vic.girvoyv-tiersiblELERA 
O 3. 2O 330 3SO 

240 250 2SO 270 2 29O. 
PRWAHNGRAVAYEPWVFSOMETKLITWGATAACGDINGLPWSARRGRELLG 

iDvik-lifiersGssisiris-basisixNorLiiii RTGivisa---if p 
360 370 380 390 4) 40 

3. 30 32O 330 O 3SO 
PADGVSKGWRLL APITAYAGTRGGCIITSLGRDKNOVEGEWCIVSTAACTFLATO 
vspitiairiwivkoriavtives PPPvariatingiyRIkokci dysoigacy 

42O 430 4 O SO 460 

SO 3. 380 90 4OO O 
INGVCWYHGAGTRTIASPKGPWIQYTNVDoDV-ss-GWPAPOGSRSLTPCCGSS) 

KEgiFhiavirgavi MHKGKRiesiivkkivscGGKLEGwkEGEEvovl ALE 
43) 90 SOO SO 52 S3C 

42O 40 440 4S A SO O 
YRHAVPVRRRGOSRGSSPRPSYKGSSGGFCPAGHAWGFRAAWCRGW 

PGKsiravaix.cLFkis--iridivisibfspdiscs.iidkxckweigSGwirSG 
S4C SSO SSO Sto SO S9 O 

480 90 SOO SO SO 530 
AKAVFPVENLETRSPWFTDNSSPPVVPOSFOVAHAPTGSGKS--TKWPAAYAA 

iYisiiack-Sieps sists:frk-skiridiscickikRYLPAVRGA:x: 
SCO 60 62O 6. 640 

5 5SO SO 570 580 
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GYKVLVNPS-r-WAAAGFGAYSKAHGOPNIRTGVRTITTGSPYSTYGKFAGGS 
GLRiiii Airwaiteit RGLPIRYorpiiriihreriiviticiFiori-spv 
5SO SO 670 686 690 7. 

590 600 SO 62O 630 640 
SGGAY ICCECHSOASIG EGTVLDoAETAGARLvvu TATPPGsvrvPHPIEEv 
s . X. ... : : : : : : . . . : : e i o e s a o . . . . . . . : : , ; : W. 

RVPNYNLIMDENFDPASIAARGYISTRVE-4GEAAGIFTATPPGSRO-PFPGsNAP 
70 2 730 740 75 7SO 

SSO 660 670 SO 690 700 
ASTGEPYGKAPSVKGGRLFCSKKKCOEMAVAGINAWAYYRGOVSW 
fireiperswSSGHEWVIDFKGKTWFVPSIKAGNDTAACLRKNGKKvroLSRK-Fi 

770 78O 790 800 80 32O 

7. 720 730 4C 7SO SO 
IPTSGDWWVATIOAMGYGDFDSVOCNTOWTOVFSOPFTIETILPCDAVSR 
SEYvKRNOWNWOISPGANRARVDPRRCMPVELOGEERVIAGPMPVi 

330 840 BSO 36 870 3 SO 

77 780 so OOO O 82 
CRRGRTGRGKPGYRWAPGRPSGSSVCEOYAGCAWYPAETTWRRAYMN 
SS 

FIGURE 2 



Patent Application Publication Aug. 28, 2003. Sheet 50 of 145 US 2003/0162167 A1 

FIG. 4 3 
DISTRIBUION OF RANDO SAMPLES 

C1 OO-3 Ag ELISA Preclinicol Kit 
416ng C100/WELL, 2 HRS 37°C, 20ul SAMPLE 
637 

3. O O 

2 5 O 

O O 

S O 

0.1.2.3.4.5.6.7.89.0, 1.5 33.0 
OO G 492nn 

O 
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F.G. 44 
Distribution of O. D. Walues for 

aadore Blood door Saaples ested with two ELISA 
Configurations 

C1 CO-3 Ag ELISA MoAB vs Polycloncil 

557 

O MOAB a 1955 
Poly s 1077 

2 

I 
2. 

10 

. . . . . . .7 . .9 . so 

OD G 492 rim 
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FG. 45 
Nare gonnon Sequence Variabie Sequence 

5'-3- AAGCTTGACGAATTC CGATCTGC 
-2 CGACCTGC 
-3 CGATCATGC 

CGATCGTGC 
-S CGAAGGC 
- 5 CGAAGCGC 

- AGATCTTGC 
-8 AGATCCGC 
-9 ACACAGC 

- O AGACGGC 
al AGAAGGC 
- 2 AGAAGCGC 

a 3 CGATCTTGT 
- CGATCCTGT 
- 5 CGATCATGT 
- 5 CGATCGTGT 
- CGAAGGT 
- 18 CGAAGCTG 

- 9 AGACGT 
a2O AGACCGT 
-2 AGATCATG 
-22 AGACGTG 
-23 AGAAGTG 
-24 AGAAGCG 

-25 CGCTCTTGC 
a 25 CGCTCCTGC 
-27 CGCCAGC 
-2 CGCTCGGC 
-29 CGCAGGC 
- 30 CGCAGCGC 

3. CGCTCTTGT 
-32 CGCTCCTGT 
-33 CGCCATGT 
- 34 CGCTCGTGT 
-35 CGCAGTTGT 
-35 CGCAGCTGT 
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ValcysSerCyseeurpMe MetLeuleueSerglalaglu Ala Ala-e Gluksn 
8. cCGCCCGCGGGATGAGCACCAACCCAAGCGGAAGCSGCTGGAGA 

COAGACGAGGACGAACACCACACGAGAGAAGGGCGCCCGCCGAA ACCC 

LeuVal. Iereusnaa AlaserLeuaiagly thritisglyeuVal SerPheeuVal. 
SC ACCTCGTAAACTTAAGCAGCATCCCTGGCCGGSACGCACGGCTXSATCCTCCTCG 

GGAGCATATGAA. T TOGAGGGACCGGCCCGCGGCCAGAACAAGGVAGGAGC 
as was upon us uru 

PhephecysPhealaTrpTyrLeuysGlyLysTrpVal ProGlyAiaValTyrThrPhe 
96 TGTCTECTGcGCATGGACGAAGGGTAAGGGGGCCCGGAGCGGTCACACC 

ACAAGAAGACGAAACGACCATAGACCCCACACCCACGGGCCTCGCCAGAGTGGA 

Tyrclydetrp ProLeu Leueeuteueuleuala LeuprognargaiaTyrAlaleu 
sc2 TCACGGGATGGGCCCCCTCCGCCCGGGCGTGCCCCAGCGGGCGACGCGC 

AGAGCCCACACCGGAGAGGAGGACGAGGACAACCGCAACGGGGCGCCCGCAGCGCG 

As pThrgluVal. AlaalaSerCysGlygyWalValleuValGlyLeuMetAlaeuhr 
33 ACACGGAGGGGCCGCCGGGGCGGGGCGTCGGGTGAGGCAA 

ACCTGGCCCCACCGGCGCAGCACACCGCCACAACAAGAGCAGCCCAACTACCGCGA 

LeuSerProfyr TyreysArgyrtleSerpCysleurpTrpLeugntyrphele: 
4. CCGCACAATAAAGCGC ATACAGCGGGCGTGGGGCTCAGTATTC 

GAGACAGGGAAAGCGCGAAAGCGACCACGAACACCACCGAAGOAAAAAG 

ThirrgWalGlualaGinleukis ValTrpleProProLeuasnVaArgglygly Arg 
20 TGACCAGAGGGAAGCGCAACTGCACGGTGGACCCCCCCTCAACGTCCGAGGGGGGC 

ACGG CCACCTCGCGTGACGTGCACACCAAGGGGGGGAGGCAGGCTCCCCCCG 

AspalaVallelevile:MetCys Alaval His ProThrLeuVal PheaspleThrys 
26. GCGACGCGCACACTCAGTGTGCGACACCCGACOGGTAGACATCACCA 

CGCGCGACAGAGVAGAGACACACGACAeeteCCGAGACCATAAACGAGGGT 

leu Leueeula ValPheGlyProLeuTripleLeuglaia 
32 AAGCGCGGCCGTCCGGACCCCCGATTCACAAGCCAG 

AACGACGACCGGCAGAAGCCGGGGAAACCTAAGAAGTTCGGC 

FG. 46-2 
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FG. 47- CCMs:Neo CRF cF CNAs K9-: through 5e 

w 
A 

2. 

. 

54 

SO 

65 

78. 

84 

9. l 

glycys ProGuArge:AaserCysArg ProLehrasp?teaspoGypgy 
CAGGCGSCGAGAGCCAGCCAGGCCGACCCCACCGAGACCAGGGCGKK 
GCCGACAGGACCCCGACGGCSACCSCTGGGGAAGGCEAAAACGGCCCGACCC 

Preeserry Ala Ast:GySerGyProAspinArgpreyrcystripHistyr Pre 
GCCCACAGAGCCAACGGAAGCSGCCCCGACCAGCCCCCACTGCGGCACACC 
CSGATAGOAAACGGGCCCGCCGGGGCGGCGCCGGGAGACGACCGTGAGG 

rolys ProCysGiyileval PreAlaeysServalCysGlyProValifyrcys Pheter 
CCCCAAAACCSGCGGATGGCCCGCGAAGAGGTGIGGGCCGGTAATGCTCA 
GGGTTGGAACGCCAAACACGSGCGCTCCACACACACCAGGCCATATAACGAAG 

PreserPrevalvalvalgychrthrAspArgSergiyAlaprohyrSerrpGy 
CTCCCAGCCCCGGGGGGGGAACGACCGACAGSTCG33CGCGCCCACCACAGCGGG 
GAGG3CG3333ACCACCACCCGCGGCGCCAGCCCGCGCGGGGGAGTCGACCC 

GuAsr AsprAspValPhevaleu Asas.nhrag ProProLeugy AsnTripphe 
GGAAAAGATACGGACGCCGCCAACMAACCAGGCCACCGCGGGCMAGG 
CACEACAGCCGAGVAGCAGGAAGAGCCGGGGCGACCCGNACCA 

GlycysrhrrpMet AsnserrhrglypherhrysvalcysGlyAla ProProcysvi. 
CGGGACCGGAGVACCAACGGACACCAAAG GIGCGGAGCGCCCCGG 
AGOCAACAGGACCACGAGGACCAAGGGCACACGCCCGCGGAGGAACAC 

eGlyGiyAlaGiyasnäsrTeulisCysProThraspCysphergyshis Pre 
TCACGGAGGGGCGSCACAACACCCGCACTGCCCCACTGAGCCCGCAAGCAC 
AGACCCCCCCGCCCGGGGGGACGGACGGGGGACTRACGAAGGCGC3AG 

AspalathryrSerArgCysGySerGlyPreplethreeArgCysLeValAse 
SGACGCCACAACCCGGGC3GSTCCCGAICACACCCAGGGCCTSGCG 
333GCGSSAGAGAGCCACG3GAG33AGGACCAGGGGSCACGGACCAG3 

yeProfyrArgeeuTrpHisyrprecyshirleAsnTyrrephelyse arg 
AcACCCGAAGGCGGCAACCGACCACAACACACCAATAAAACA 
7GAGGGCAACCGAAACCGAAAGGAACAGSAGGAGGGATAAAAG 

MetTyrWalglyGlyWalGius Argeuluala Ala Cys asn't phraggyG: 
GGGACGGGGAGGGGCGAACACAGGCGGAAGCTGCCTGAACGGACGCGGGGCG 
CCAATGCACCCCCCCAG3GGCKGACCCGACGGACGGACCGCGCCCCGC 

ArgySAspeeuguiaspargaspArgSergueuSerProLeueeuleuThher 
AACGGCGATCTGGAAGACAGGGACAGGTCCGAGCTCAGCCCGTACTGCTGACCACA 

GCA ACGCAGACCCGCCCGCOAGGCCGAGTCGGGCAAGACGACTGGGA 

inTrpGlinValleuProcysserPheThrThrLeuProAsiaLeuSerhrglyLeue 
CACAGTGGCAGGTCCTCCCGTGTTCCTTCACAACCCACCAGCCTTGTCCACCGGCCCA 
GGCACCGCCAGGAGGGCACAAGGAAGGTTGGGATGGCGGAACAGGGGCCGGAG 

tiseu HisGinAsnieval AspValGlaTyreuTyrgyWalgly SerSerlea 
CCACCTCCACCAGAACATTGTGGACGGCAGTACTGTACGGGGGGGGCAAGCATCG 
AGGGGAGGGGC GAACACCGCACGTCAGAACAGCCCCACCCCAGCGTAGC 

Serpa alielys Trpguyrval Val Leuleutheleueuleusiaspars 
CGrcCGGGCCAAAGGGGAGACGCGTCCCTGTCCCGCGCAGACGCGC 
GCAGGACCCGGAA CACCCCAGCAGCAAGAGGACAAGGAAGACGAACGCGCGCG 

WaiCysSerCysgeuTripMet MetreueuleSerGlinalaGlu Ala Alaleuguias 
GCGCGCCCGCTTGGGAGAGCACTCATACCCAAGCGGAGGCGGCGSAGA 
CG3AGACGAGCACGAMCACCACAC3ArgAGAAGGGTTCGCCTCCGCCGAAACC 

LeuValleleuasrala Alaseree Alaglychristly euValSePhee al 
ACCCGAAACTAATGCAGCACCCTGGCCGGGACGCACGGCTTGTACCTCCC 
GGAGCAAGAAACGCGAGSGACCGGCCCGCGGCCAGAACAAGGAAGGAGC 
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4- - t PhephecysPesarreyresgy; s?r pairogy Aavay Phe 
tagsa as rady 96 CCGC G3AGGAGAAg33Agg3GCCGGAG33CACACC 

r AAAGAAGACGAAA3A3AARACTCC3A3AC3ACSGS3cCG33AGAGGGA 
s w w s w s Gyepiceu elevelete Alaleu ProGArgalayalale 

apes ass assasagaaraa dynapsasa as guisha. rec saayaaaag assai CACAGGG Ns has a set ce:GCCCGreggcor. 3CCAGGGGCGAGCSC 
AGAGCCACACCSGSAGGAGGACGAGGACAC333AACS3GSCSCCGCAGCGCS 

2 l 

Aspec:Walla Aase: CysGygyfava euva Gyleuet Alaei. 
TGGACACAGGGCCGCGGGGCGGGGCCGTCGGGGAGGCGCGA 
AccG733CCACCGGCGCAGCACAC333CACAACAAGAGCAGOCSAACACCGCGACT 

2. 

Leuser Proyeyry's Argyreserf recys LeuTEpirpLeugrifyrpheau 
4. CrCrescCATAAAAGCGCAAoAceggccrgregTGGCECAGTATTC 

GAGACAGGGRAAGGCSAAAGCGACCACGAACACCACCGAAgCAA 

crArgaig Alagirie HisarpeproProLeu As rival ArgglyGlyArg 
23 GACCASAGGGAAGCCAACSCACGGGACCCCCCCrCVACGCCGAGGGGGGC 

ACGGCCACCCGCGGACGGCACACCAAGSGGGGGAggAGSCCCCCCCG 

Aspavalieeteu Metcy S.Alaval is ProThreuVal PheaspIleThreys 
2si 833AccCCGCACACAGGGGACACCCGACCGTATTGACACACA 

CGKGCGGCMGAGAAEGAGACACACGACAGGGGCGAGACCAAMACGTAGGG 

Leueue VaiphecilyProLeuTrpleLeuglalaSalleuleurysvalPro 
32 AAGCGCGGCCGCCGGACCCCGGACCAAGCCAGETORAAGAC 

AACGACSACCGGCAGAAGCCGGGGAAACCAAGAAGTCGGTCANACGAACAG 

PhealAgYaginGyeleurg Phecysalaleula ArgysMetieGly 
CCACGGCGCGCCAAGGCCTCTCCGGCGCGCGracCGCGGAAGAGATCG 
GGAGAAACACGCGCAGGTTCCGSAAGAGGCCAAGACGCGCAATCGCGCCrcracAGC 
GyisyValGln-tetValexietyszeugly AlaeuthrgiyThirtyrvalryr 

i4 giggcCAACGGCAAATGGCACAAAGAGGGGCGCrACGACCATGT 
CCCGGRAGCASACCAGAGAAOAACCCCGCGAAEGACCGGGAAAAA 

8 

AsnhistleutheproteuarsAspTEPAlahisasnglyleurgAspeualaval Ala 
SC AAACCACTCACCCCCGGGACGGGCGCACAACGGciNGCSGATGGCCGTGG 

AG32AGAGGAGGAGAAGCCSGACCCGCGGGCCGAACSCCAGACGGCACC 

q- VagliutoVaiVaiphese GineteeGehrysleuleThrTrpGlyAlaaspThr 
S6 CGTAGAGCCAGCGCTCCCCAAATGGAGACCAAGCTCATCACGTGGGGGGCAGATA 

CAACCGGCAGCAGAAGAGGGACCCGGCGAGAGGCACCCCCCGCAT 

AlaiaCysGiy AspleIleasinglyLeuProval SerMargargolyArgGule 
52. CCGCCGCGGCGGGACATCATCRACGGCTGCCTGTTTCCGCCCGAGGGGCCGGGAGA 

GGCGSGCACCCACAGAG receivicAcAVAGGCGGGCGCCCCGGCCCC 

Leueeugly froAla-AspclyetValSerLysGlyTripArgeueu Alaprolehr 
B. ACGCCGGGCAGCCA GGAATGGTCCCMAGGGGGAGGGGGGCGCCCACA 

AggieCGerSCACCACCAAGGCCCCACCCACGACGCGGGTAG 

AayalaginglnThrirggiyauteuGlycysleleTheStarLaurhrgyArg 
4. CGGCGACGCCOAGCAGACAAGGGGGCCTAGGGNCCAAAACAGCCAACNGGCC 

GCCGSAGCGGCGCGTCCCCGGAGA CCOACGMTAGSGGCGGAGACCGe. 

AspySAsinginVagliuglygluYalglineyalSerthrala.AlaGlinth Phael 
ls. GGGACAAAAACCAAGGGAGGGGGGTCCAGAGGCAMCOCGCCCAAACCCC 

CCC:GrrrrrgGrcAccrccCACTCCAGGrcraacACAGTrGAcGACGGGrGGAAGG 
AlathrysleAsnGlyvalcystripThrvalTyrhisGyAlaGlyThrarghile 

86 GGCAACGGCACAAGGGGGGCGGACGTCCCACGGGGCCGGAACGAGACCA 
ACCGSCACAACCCCAOACGACCSGAAGAGGrcCCCCGGCCGCCCGG 

AaSerProLysGyProvallegin Metryrrhrasnyal Aspglaas pleuralgy 
FG. 47-2 
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s 

s s . 

24. 

223 

234. 

24 

24, 

252. 

2. 

as as a para has essar as a an ess area as as was a a s arges as a gas a sessiers a r r s a are presa arease 
s we was, as ww-axis' . . . . . was a swely r as a have away is her salt rives a as st' 

rivewa as a raw as a to st's as a ris A a we area as as a el a sease 

s as s as as rePreAlia Preggy Ser AsSerie-Thr precystrcysgySerSeasple 
as aper as abasaasaasas a as as as a are as as as as a sea is a as was a sers as sagasaess asa areases iSCCCGAAGGGSSSCAAA33C GA GCGGC CCSKACC 
as vass an esses as as a -sa as as a as as a speals seats are as as an as essess as as a C3ACCGKCGA33333AC33333AA33333ACGGAACGC33AGGAG3CGG 

w yreutararghs.Alaiscale provaargargarggy AspSerarggy 
ab asks as an a starr arr a lite has adua al-Ass arra re-all as a rah a TACCGSAGAgg33333AGA:33SSCGCCGGCGGGGAAGCAS3G 
AAGGACCAGGCCC33333AAGAAGSGSACGCGGCCG3CCACACGCCC 

Serleet SerPrecarg ProleSerye-ysglySerSergiyGyPreeeee 
33AGCCGCGCGCCCCGC3ACCACSAAAGGCCCGGGGGGCCGCG 
CGCGGACGACAGGGGGC3GSAAAGGAGA ACCCGAGGAGCCCCCCAGGCGACA 

CyspreaaGlytis Alavagyle Pears AlaalavalcysthrargGlyvalAa 
SGCCCCGCCGGGCACGCCGGGGCAAAGGGSCGCGGGFGCACCCGGGAGGG 
ACACGGGCGSCCGGCGSCAC3SAAAAICCCSSCGCCACACGGGGCACCCACC 

LysAiaVaAsppherefrcValGAs neuglu Thrthree ArgSerProvalPhe 
CAAGGCGSACACCGGGAGAACCAGAGACAACCAGAGGCCCCGGTGT 
GACCGCCACC AAAGACACGGACGG ACCCAGGGCCAA 

Aspasses SerPOPCWaWa ProglSePheglinVaala His Leus Asia 
TCACGGAAACCCCCCACCAGAGGCCCAGAGCCAGGGGCCACCCCANG 
AGCCNGAGGAGAGGreeAceCSGAAGGACCAGG A. 

ProgySerGlycysserrysva. ProAaaayirala Alaginglycyreys 
CSCCAAGGCAGCGGCAAAAG3ACCAAGGCCCGGCGATAGCAGCCAGGGCAA 
GAGGGGCCGCGCCGCGGGCCAGGGCCGACGEACGTCGAGCCCGAA 

WaleuValleuas nPreserval AiaaaThrLeuGlyPhegyAlayretsereys 
AGGGCAGACCACCCCCGGCGCAAcACGGGCGGGCACAGCCA 
SACGATCAGAGGGGGAGACAACSACGGGACCCGAAACCACGAATGACAGG 

AlakisGyleAsppreAsile Arghrgiy ValArghriehreh Glyser Pro 
AGGCCAGGGAECGACCAA3ACRGGACCGGGGGAGAACAATTACCACGGCAGCC 
GAeroCCAGAGGAGAGCCGGCCCCACCGAA CGACCGCGC 

ZechyeSerhiyegyey sphereuala AspGlyGlycysSerGly-Gly-Alayr 
CACACGTCCCACCACGGCAAGCCTGCGACGGCGGGGCCGGGGGGCGC 
GGAGGGAAGGGGAGCCSCAAGGAACGGCGCCGCCCACGAGCCCCCCGCGAA 

AspieleIlecysaspoucystisserthrAspalathrSerleeuGyeGy 
AGAA MANAGACAGCCACTCCACGGAGCCACACCACGGGCAC 
ACGEATEATTNACACEGCTCACGGGAGGTGCCTACGGTGTAGGTAGAACCCGAGC 
ThrWaleuaspCin AlaguthralaGlyAla ArgeuVal Valleulah Aahir 

GACGCCGACCAGCAeAGACGCGGGGGCGAGACGGGGCCGCCACCGCCA 
3GGAAGGAAcrescencce ACGCCCCCGC CGACCAACACGAGCGGTGGCGG 

PeoPregly servaishra PrehispireAsneGugluVal AlaeuSerrar 
CCCCCCGGCCCGCACGGCCCCACCCACACGGGAGG GCC GCCACCA 
GGGGAGGCCCGAGGCAGGACACGGGGAcGGGAGCCCCCAACGAGACAGGGG 

GlyGlueproPheyrgyLysAlaleproLeugluaileysGYGlyg His 
cGGAGACCCTTACGGCAAGGC ACCCCCCGAAGAACMAGGGGGGGAGAC 
GecCCCAGGGAAAAAGCCGTCCGAAGGGGGAGCCAAGTCCCCCCCCG 

LeutePhecystissereyslystyscysAspGlueula Alalyseeuwalalaey 
ACACCGCACAAAGAAGAAGGCGACGAACCGCCGCAAAGCTGGTCGCA 
AGAGAGAGACAGAAccreaCGCGCGMGCGGCGCGACCAGCG 

GiyeAsAlavalatyrTyragglyLeuaspVaiServalleProhsegg 
egocencccCACACCGGGCGACGSCCGTCACCCGACCAGCG 
ACCCGAGACGGACCGSAGAGGCGCCAGAACTGCA3AGGCAGTAGGGCGGCGC 
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Aspa Val Val VaAllah: Aspalaeuse thrgyyrgy Asp?he Asp Ser 
29 GCGAGGCSCGGGCAACSGAG3CCCAGACCG30AACCGGCGACCGAC cg3ACAACAG3AGCACC3G30AC333AGACG33CGAAGGCC33GAAGCGA 

valie AspcysAs. Thrcysva. Thrginh rval AspreSerieu AspproThrPhe 
33 C3GGAAGACGCAAACGGTGCACCCAGACAGCGATTCAGCCGACCCACC gCACACGACGATGCACACASGGGCGCAGAAAGCGGAACGGGAGGA 

Thregiuhr:leThrLeuProGnAspaaval SerarghrginArgArgglyArg 
36 CACAGAGACAATCACGCTCCCCCAGGAGCGTCCCCGCACCAACGTCGGGGA 

AGGGAACCGAGGCGAGGGGGCCACGACAGAGGGCGGAGGCAGCCCCG 
ThrgyArgGlyLysProglyciety:Argrieval Ala Proglyglu ArgproSergy 

32 GGACTGCAGGGGGAAGCCAGGCATCACAGAGGGCACCGGGGGAGCGCCCCTCCG 
CGACCCCCCCCCGGCCGAGAGCAAACACCGTGGCCCCCCGCGGGGAGGC 
NetPheAsrSerServaleucysGuCystyraspAlaGlycysAlarpfyrgue 

is GCAGCCACCGCCGTCCCGGAGGCAGACGCAGGCSGCTTGGTAGAGC 
C3ACAAGCGAGCAG30AGGAGACACCACGAACGCGCCGACACGAACCAACCG 
2hrProAlagiuthshival Argeevargalayr-let ASnthrProGlyLauproval 

324, 3AC3CCCGCCSAGACACAGAGGCACGAGCGAATGAACACCCCGGGGCTCCCG 
AG33GGCGGCGAGOAACC3AEGCCGCAGACGGGGGCCCCGMAGGGC 
CysginAsphistleucupherspGluGlyval Phethrgiyeuthshi sileAspala 

33. SigcAGgACCATCTGMATGGGAGGGCGTCTACAGGCCCACCATA AGAG 
A3ACGSCCGGAGAACTAAAACCCCCCGCAGAAAGTCCGGAGGAGAACTAC 

His PheeleuSergil:ThrysginSergiygluAsneuproTyreuValAlayrgin 
5. CACCA33AGACAAAGCAGAGTGGGGAGAACCCCACCGGTAGCGCC 

G333AAAGAAGGGCGCCCCACCCSCGGAAGGAAGGACCA.CGCAGG 
Alava-CysalaArgAlaGli AlaproProProser TripAspgladettp:LysCys 

342 AAGCCACCGGGCGCTAGGGCTCAAGCCCCCCCCCACGGGGACCAGATGTGGAAG 2CCSGGCACACGCGACC3AGCGgggAGGGGGAGCACCCGGCACACCC 
Leuleageuysprohseu HillsGlyProTAProLeueeutyrargeuGlyA a 

48 gig ACGCCKMAGCCCACCCTCCAGGGCCAACACCCCGCTATACAGACTGGGCG 
CAAACAAGGGAGCGGGGGGAGGACCCSGGGGGGACGATAGCTGACCCGC 
WagnisagiuleThreuThris ProWalthrystyrleMetThreysMetser 

354 CEGCAGAATGAAATCACCCGACGCACCCAGTCACCAAAACATCATGACATGCATGT 
GACAAGCACAGGGGACGCGTGGGCAGTGGTAGAGACGTACGACA 

Ala Aspleugiuval WalthrSerThrPVaLeuValGlyGlyWaleuala Alae 
360 CGGCCGACCNGGAGGCGTCACGAGCACCTGGGGCTCGTTGGCGGCGTCCTGGCRGCT 

GCCGGCGGACCCCAGOAGGCTCGTGGACCCACGAGOAACCGCCGCAGGACCGACGAA 
Ala AlaTyrcyseuser TrglycysValvalleValGyArgWalValleuSergy 

35 G3C3GCGAGCCGCMAAGGCGCGGGTCATAGGGGCAGGGCGCTGCCG 
ACCC33GCAAACGGACAGTEGTCCGACGCACCAGTATCACCCGTCCCAGCAGAACAG33 

Lys ProAlarieleProAspargoluVal LeuTyrargglupheaspoiletGlugu 
372 GGAAGCCGGCAATCATACONCACAGCCAAGTCCTCACCGAGAGCCAGMGATGGAAG 

C3CGGCCGTAGATGGACCCCCTTCAGGAGAGGCTCTCMAGCACTCTACCC 
CysSergia HisleuProfyrIleGuglingly-iet-ketLeAlagiuglinPheeysG5. 

38 AGGCTCCAGCACTTACCGCACGAGCMAGGGATGATGCCGCCGAGCAGCAAGC 
CACGAGAGTECGSGAAGGCAGAGCACGTCCCACTACGAGCGGCCGOVAGTCG 
eysAlaLeuglyLeueuGlinthralaserArgginAlagalleaiaProAlava. 

384 AGAAGGCCCCGGCCTCCNGCAGACCGCGTCCCGTCAGGCAGAGGTTATCGCCCCGCG 
CCCGGGAGCCGGAGGACGCGGCGCAGGGCAGTCCGTCTCCAATAGCGGGGA?af 
GschrasnerPGlalyseuglu ThrPhe?tripAlatysh isstettepAsnPheleser 

F.G. 47 4 
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g C . 

426 

432 

44. 

45C 

452. 

458 

23CAGACCARCG33AAAAA33Agac3 c.333c3AAg3AAGG3AACTCAC 
r AGGCGGTTGACCG'TGAg33 g3AAGACC3G, CGTASACCGAAGAG. 

Gyieg:2yre:Alagyle Serbreu Predy Ashproaale Alaseree: 
3,333AACAAAcc333333333AACSCG33C3TAAC3CCGC3A GCTCA CAC3AG7 AgAACCG333AACAgg3ACGGACCAG3GGCGGTAACGAAGFA 

See Ala PerrAaaavarrSerprete’rrSerGirl Leuleu Phe As: 
GGCACAG333GCACCAGCCCACAACCACAGCCAAACCCCCCCA 
ACACAAAAGCSACGAAGGGCGGGGAGGGATCGGTTGGGAGGAGAAGT 

eleugiyGlyrpval Aia AlaGin Leuala Ala ProGlyAlaala.TheAla Phevai ACAAgggggggggg.G33rgCCAGCCGCCGCCCCCGGGCCGSACGCCTG 
GATAACCCCCCCACCCAC3GACGGGTCGAGCGGCGGGGGCCACGGCGAGACGGAAAC 
GyAlaGlyLeuñlaGyAla AlaleglySerValGiyLeuglyLysvalleuleAsp 

TGGGCGCGGCTAGCGG3COGCCATCGGCAGGTGACGGGGAACGTCCTCATAG 
ACCCGCGACCGAACCACCGCGGCGGAGCCGCACACCGACCCCCCRGGAGTAC 

Eleleualaglyyrgy Aaglyval AlaglyAlaleuVal AlaphelyslaletSer 
ACACCGCAGGSAGGCGCGSGGGGCGGGAGCTCGGGCACAAGATCAGA 
GAGAACGCCCAACCGCCCCGCACCGCCCCGAGAACACCGTAAGC AGAC 
GlyGWalProse thrguspeeuwa Asreau au ProAarleeuSarproGy 

GGGGAGGCCCCCCACGGAGGACCCGOAACTACGCCCCCCACCC,CGCCCG 
CGCCACCCAGGGGAGGGCCCCGACCAGTAGA GACGGGCCGAGGAGAGCGGGC 

AlaleuVal ValglyvalValCySAlaalaleteu ArgrgHsValGlyProGlyGiu 
GAGCCCCGAGCGGCGGGCGGCAGAA ACSCGCCGGCACGTGGCCCGGGCG 
CCGGGAGCACAGCCGCACCAGACACGTCGTAGACGCGGCCGGCRACCGGGCCCGC 
Gy:AlavaglinerMet Asr Argeuile:AlaphalaserArgolyAsr Hisval Ser 

AGGGGGCAGGCAGGGAGAACCGGTGAAGCCCGCCCCCGGGGGAACCAFG 
CCCCGCACGCACCACGSCCGACATCGGAAGCSGAGGGCCCCCGGTACAAA 
ProThrisyrWalproguSerAspAla Ala Alaarg ValThralaleleuSerSer C3CCCACGCACACGGCCGGAGAG3AgCAG3GCCCGCGCACGCCACACTCAGCA 

GSGGGGCGTGAGCACGGCCCCGCACGTCGACGGGCGCAGGACGGTAGAGCG 
Leuhr Val ThurglineuleuargargleisclaTriplese Serglucyshirr 

GCCCACKSAVACCCAGCTCCGAGCCGACGCACCAGGGATAAGCTCGGAGGACCA 
CGGAGGACANGGGCGAGGACCCGCGACGGGTCACCACGAGCCCACAGG 

ProcysSerglySereplieu ArgaspleTrpaspTrpleCysGluVal LeuSerisp 
CCCAGCCCGGTTCCGSCAAGACACTGGGACGGAAGCGAGGGTGAGCG 
GMGACAGGCOAAGGACCGACCCGAGACCC GACCAACGCCCACAACCGC 

Phelys ThrTripleuysAalyseuMetProGlnLeuProGyreproPhevalSer 
ACAGACCGGCTAAAAGCAAGCTCATGCCACAGCGCCGGGAECCCSTGTG 
GAAACKCGACCGATCGACGAGACGG GTCGACGGACCCAGGGGAAACACA 
CysGirl ArgGlyfyrysGlyvairpArgval AspGlyleMethishargcysis 

CCGCCAGCGCGGGTATAAGGGGGTCTGGCGAGTGGACGGCACANGCACACTCGCGCC 
GSACGGCGCGCCCA-ACCCCCAGACCGCCACCGCCGTAGTACGGGAGCGACGG 
CysGlyAlaGlueTergyHisvallys Asngly cheetsgleWalGypcArg 

ACGGGAGCNGAGATCACGGAATGOAAAAACGGGACGATGAGGACGTCGGCCA 
GACACCCGECAGGACCGACAGGCCCTGCTACCCTAGCAGCCAGSA 
Thrcys ArgAsaytetrepserglyTrpheprole Asn AlayrrhrThrgy PoCys 

GACCGAGGAACASEGGAGEGGGACCCCCCATAATGCCTACACCACGGGCCCC 
CrcCACGTCCTGAACCACCCGGANGGGGAAACGGAGGGGCCCGSGGA 
throLeu ProAlapseAsiaTyrrhuphela LeutpargaSeg 3 

GAccCCCCCTGCGCCAAACACGTCGCGCATGGAGGGGSKAGAGGA 
CAEGGGGGGAAGGACGCGGCGAGGCAAGCGCGATACCCCCACAGACGTCCC 

F.G. 47-5 
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WaiGiulie ArggrWaigy Asp?he syr'ahrglyethrasp.Asne 
492 AGGGAGAAAGG3AGGGGGGGAC'CKACACGGACGGGTAGACACGACA Arc 

AACCCACC33CAccCCGAGGGAGSACGCCCATACGAGAGAG 

tyscysProCysGirvapricSerProGuPhepherhrgiue AspGlyvalArge 
496 AAAGCCCGGCCAGGCCCATCGCCCGAATCACAGAA'GGACGGGGGCGCC 

Age ACGGGACGGCCAGGGAGCGGGAAAAAGGOAACCGCCCCACGCG 

His Arg Pheaia PreProcysys?roleveu ArgGlugiuvaiser Phe Argvacy 
c4 ACAAGGGCGCCCCCCGCAAGCCCTGCGCGGGAGGAGGTACACAGAGA 

AGACCAAACGCSggggg ACGCGGGACGACG3CCCCCCAAGAAGCCAC 

eeisgly ProvalGySergin-euproCysGufroGuProAspval Aiawa 
53 GACCCACGAAACCCGGAGGGCGCAAACCGCGAGCCCGAACCGGACGGGCCG 

CAGGGCAGGGCCACCCAGGAAGAACGCTCGGGCGGCCGCACCGGC 

LehrSeeteeras PPreserHislerhealaGluAaaaGlyArgAegeu 
SS GSACSCCAGCCACGACCCCCCAAAACAGCAGAGGGGCCGGGCGAAGGT 

ACAACGCAGGACGAGGACAGGGAGGGAEATEGCGCTCCGCCGGCCCGCCCA 

AargoySerproProServal AlaserSerSerAlaserGiraeuser Aapeeses 
S22 GGGAGGGGACACCCCCCCGGGCCAGCCCCGGC.AGCCAGCATCCGC CoA, 

CCGCCCCCGGGGGGGAGACACCGGCGAGAGCCATCGGCGAAGGCGAGGTA 

Leuys AlathroysthalaAsniis AspSerProAsplagiuleulegualaas 
528 CCCAAGSCAAGCACCGCA ACCAGACCCCCGAGCGAGCCAAGAGGCCA 

GASAGCCGGAACGGGCSAGGACGAGGGGACTACGACTCGAGTACCCGGT 

eleurpargGlrgluetgyGlyAshleThrArgvalgluserGluAshLysva. 
534 ACCCCAGGAGGCAGGAGAGGGCGGCAACACACCAGGGGAGCAGAAAACAAG 

GcAGGAACCCCGCCCACCCScecrgragTGGTCCCAAcTCAGTCrfec 

WaleespSepheasp ProleuValAaglugu AspGlu ArggiulieServa 
C. G3 GACGGACCCCCACCGCGGGCGGAGGAGaACGAGCGGGAGACCCG 

AccACAAGACCEGAGGAAGAG33GAACACCGCCFCCrcergccGCCCCTAGAGGC 
fealagiuleleviargy's Searg Arg PheaGlin AiaLeu Proval Trp-Asia Arg 

545 ACCCGCAGAAACCGCGGAAGCCGGAGACGCCOAGGCCCGCCCGTGGGCGC 
AG33CSCAGGAGCCOAgAG3CCAAGCGGGCCGGGACGGGCAAACCCGCG 

ProAspTyrasnProProLeuva Giuchirpyslys ProAspyrcliprepreval 
552 GGCCGGACTATAACCCCCCGCAGGGAGACGTGGAAAAAGCCCgACACGAACCACCG 

CCGGCSGAAGGGGGGCGACAccCGCACC TCGGGCGATGcGGGGAC 

Waliisglycys Pec.eurroPrePreeysserProProvalProproProArgeysey's 
558. GGCCATGGCGTCCGCTCCACCTCCAAAGTCCCCTCCTGNGCCCCGCCTCGGAAGA 

ACOAGGACCGAAGGCGAAGGGGAGGCAGGGGAGGACACGGAGGCGGAGCCC 

Agha Waleur-GuSerthreeuSe Thriaeulague Allahrirg 
SS 4 AggACGGGGCCOACGVACMACCCR.A.ACGCCGGCCGAGCCGCCACCA. 

CGCCGCCACCAGGAGCACAGGGGATAGAGACGGAACCGGCCGAGCGGGGr 

SerPhegyserserserTheserGlyleThrgy Aspasn'threhrthrSerSerGiu 
57 GAAGCGGCAGCCCCACTCCGGAACGGGCGACAA ACGACMACACCCTNG 

CCGAAACCGCGGGAGGAAGGCCGTAAGCCCGCGAGCEGGTAGGAGAC 

ProAla PreSerGlycyspreProAspserspillagiuser TyrSerSerietProPro 
56 AccCCGCCCCTTCTGGCGCCCCCCCACTCCGACGcGMGCCACCCCANGCCCC 

C3GGCGGGGAAG ACCGACGGGGGGCGAGCSGCGACCAGGAAAGGAGGACGGGG 

LeGlugiyGiuProGlyAspproaspleuSerapGlySerreSerthral SerSer 
582 CC3GGAGGGGAGCCTGGGGACCGGACTTAGCGACGGGAGGCAACGGTCAGA 

GGGACCCCCCCTCGGACCCCAGGCAGAACGCGCCCAGACCAGGCCACCAT 

GAlaas AlaGuaspValvalCysCyssertetserryrSe:TrphrgyAales 
FG. 47- 6 
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5 S 

5. 

535, 

642 

648 

SS4 

55 

es 

54 
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v v a - w ps v s - t p a riprocysAla Alagig. Grily see Praces Aale:Seras Sere: 
assa assa- re a phaah assars a u sa via a Hassa w unes a a nar-era - r s a u Are - Mrs 3ACCCCSGC3CG3G3AA33AGAAAC33CACAGKACAA33AACCS 
ar are asses as as a rasama anaarmadarsaph papa saaen varia Anan anal asara as AGCAGGGGS3AC333333C3 OTG TCACGggAGACGGA C32GGOA 

le:Argilis His Astle:VagrSerthrhirSerArgSeAacysgia Arg3rys 
GCACGACCACAAGGGACCACCACCCACGCAGGCGCCAAAGGCAGA 
AC3ASCAGGGGAAACCASA AAGGGGGGAGGCGCACGAAC3G CCG3 

Lysvalth PheaspArgle GirvaLeaspSeri SyrginAspValeuryscu 
AGAAAGCACAGACAGACGCAAggcACAGCCATACCAGGACGACCAAGG 
CTCAGGAAACGCGACGCAAGAC3tGCGGAATGGCCGCAGAGCC 
WaysAla Aaala Serlysvalleys Ala AsteleviserVa Guglu Ala CysSer 

A33AAAGCAGCCSCGCAAAAGSAAG33AACGCACCGTAGAGGAAGC'GOA 
CCAA CGCG3CGCAG CACTCCGAGAACGAAGGCACTCCCGAACG 

le:PrePreisserAlays Sereys PheGlycyrgiyalays.Aspval Argoys 
33CGACGCCCCCACACCAGCCAAACAAGGGTTAGGGGCAAAAGACGCCGTT 
C3A3CGSGG3GAGCGSAGSCAAACCAAACCCCGCGCAGCCAA 

is Alargelys Alavathise AsiaServalrpLys AspleuleuGlu Msps a 
GOCAGCCAGAAAGGCCGAACCCACACAACCCGGGGAAAGACCCGGAAGACA 
CSSACGGC-CCGGCAGGKGAG eaceCACACCCGGAAGACCCGT 
ValrproleAspThrchreiet Alaeys.As Gluva Phecysvagin prog: 

AGTAACACCAAAGACACACCACAGGCAAGAACGAGGCGCGCAGCCG 
ACAGGGACGGAGSAGACCGACGCCCAAAAGACGCAAGCGGAC 
ZySglyGyargy's ProAia ArgeuieVaiPheProAsple:GyvalArgWacy's 

AGAAGGGGGGCCAAGCCAGCCGCTCACGTCCCCCGATCTGGGCG2GCGCGG 
CCCCCCCAGCACGGCGAGCAGAGAGCACAAGGSSKAGACCCGCA3SCSCA3A 
GluysetAlaeuTyraspval Warreysee: ProLeu Alava MeeGySerse 

GCGAAAAGAGGCGACGACGGGTACAAAGCCCCCGGCCGTGAGGGAAG3 
GCCACCCAAACAGCTGCACCAATGTCGAGGGAACCGGCAcACCCCGA 
tyrgyPheglaTyrSerProGlyGlnarg ValcuPheleuVal Glin Alarplysser 

CCTACGGACCAATACTCACCAGGACAGCGGGTTGAATTCCCGGCAAGCGGGAAGT 
GGAGCCAAGGATGAGGGCCGCGCCCAACTTAAGGAGCACGTCGCACCCA 
LyseyshirpoMetgy Phese Tyrasp.chrArgoy's PheaspSerthrval Trig. 

CCAAGAAAACCCCAAGGGGTCCGAGATACCCGCrecreaCCCACAGTCACG 
GGXGGGGACCCCAAGAGCAFACTATGGGCGACGAAACTGAGGGCAGGAC 
SeraspleArgrgiuguaiaIlefy GlincysCysas pleuasp?rogi Alaars 

AGAGCGACACCGACGGAGGAGGCAATCTACCAATGTTGGACCCGACCCCCAAGCCC 
CCGCGAGGCATGCCCCTCCGTAGATGGTTACAACACTGGAGCGGGGGCGSG 
Wa Aaleys SerLeuthrglu ArgleutyrvalGlyGlyPSOLeuth AsnSearg 

GCGGGCCACAAGTCCCCACCGAGAGGCANGTGGGGGCCCCACCAACAA 
CCCACCGGAGCAGGGAGTGGCCTCCGAAAACAACCCCCGGGAGAAGGAAGF 
GyGuAsnCysGyyrargargoys ArgalaSerGlyvaleuhrth SecYsgy 

G333.3g GAACGCGGCATCGCAGGTGCCGCGCGAGCGGCGACGACAACTAGCGG 
33CCCCEGACCCGAAGCGTCCACGGCGCGCrcGCCGCAGACTGTGACGACAC 
Asn'threuThrcystyrleys Alaargala Allacy's Argalaal&GYLeGASP 

GAACACCCTCACGCTACACAAGGCCCGCGCAGCCGTCGAGCCGCAGGGCCCAGG 
CAGGGGAGTGAACGATGAGTCCGGGCCCGTCGGACAGCCGGCGTCCCGAGGCC 
CysthesieteuivalCysGyAspaspleuvelwalecysGluSeracy Walgr. 

ACCACCASGCCGGGTGGCGACGACTTAGCGTTATCTGGAAAGCGCSC.G.GC 
SACSGGACGAGCACACACCGCGCGAATCAGCAATAGACACTCGCGCCCCCAGG 

FG, 4.7-7 
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GAspAla AlaserLeu-Arg-Ala Phe-Guala MethargyrSerAlaproPro 
69. AGAGGACGCGGGAGCCGAGAGCCCACSGAGGCAGACCAGGTACCCGCCCCCC 

CCCCGCGCCGCCCGACCCSGAAGGCCCCGAACGGNCCAGAGGCGGGGGG 
Giy AspproProGiri ProGuyraspleuciueullethrSerCysSerSerAsnWall 

696 CGGGGACCCCCCACAACKAGAAACGACTGGAGCCAAAACAGCCCCCAACG 
GACCCCRGGGGGGGTGGC AGCGAVACCCGAGTANGAGACGAGGAGGGC 

Serva Alais AspGyAlaGlylys ArgvalTyrTyreuthargAspprohirr 
32 GOAGCGCCCAcGACGGCGCGGAAAGAGGGC ACACCACCCGTGACCC ACAA 

ACAGCAGCGGGCGCCGCGACCCCCCAGAGAGGGYGGGCACGGGAG 

roleuala ArgAla AaTrpgluth Ala ArgillshirProWall AsrSerpLeugly 
CS CCCCCCCGCGAGAGCTCGGGGAGACAGOAAGACACACCCAGOAA CCTGGCAG 

GGGGGAGCGCCCACGCACCCCGCGCAGeMeeCAGTAAGGACCGAC 

AsaIleileet?he AlaprehreutspAla Argetiereudethrisphere 
4 G3AACAAACAEGGCCCCCACACGGGGCGAGGAGA ACGAGACCCAC 

C3GATAGACAAACGG33GGGACACCCGCCCACANGACACGGGAAAGA 

SerWaleuela Argas pglineuGiugin Alaleusipcy SGulleyrgyAla 
23 AGCGTCCAAGCCAGGGACCAGCGAACAGGCCCCGAGCGAGACACGGGG 

AACGCMGGAAACGGCCCGGCGAACNGTCCCGAGCMACGCCAGAGCCCC 

CystyrSerleGiuPreet AspeuProProlelaginArgeu 
25 CCGCACCCAMGMACCACGACTACCTCCAAAAAAGACIC 

GGACGAGMGGACGGGAACTAGAGGGGMGAAGCGAG 

FIG. 47 8 
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42 

48 

ranslatio; c. CNA 3i 

ProserPreval Val WagyTheThrasp:Arg-Sergy Alia ProThrTyrSerTrpgly 
CCCCAGCCCCGGGGGGGGAACGACCGACAGGCGGGCGCGCCTACCACAGCTGGG 
SAGGGTCGGGGCACCACCACCCGCGGCGCCAGCCCGCGCGGATGGATGCGACCC 

GuAsr Asphraspval Phevaleu As AsnhirArgProProLeuglyasnfrPPhe 
GGAAAAGAACGGACGCTCGTCCAACAAEACCAGGCCACCGCTGGGCAATGGT 
CACACAGCCGCAGAAGCAGGAAGTATGGCCGGGGCGACCCGAACCA 

GlycysterTrpiet AsnserrhrglyphehrysvalCysGlyAlaProProcysval 
CGGGACCGGAGAACTCAACGGAETCACCAAAGGIGCeGAGCGCCiCCTTGG 

AGccAACATGGAccTACTTGAGTTGAccrAAGGGTTTCACAcGCCFCGCGGAGGAACAC 
egyGyAlaGlyAsr Asahre HiscysiprochiraspCysPhearglysis pre 

CA3GAGGGCGGGCAACAACACCCGCACGCCCCACTGAGCTCCGCAAGCATC 
GAGCCCCCGCCCGGGGGGACGGACGGGGIGACTAACGAAGGCGCGAG 

Aspalatry rSerArgCysGySergiy PretreuhrProArgCyseuVal Asp 
CEGAG3CACACCCGSGCGGCCCGGCCCGCTCACACCCAGGGCCTGGTCG 
330gcGGGAGAGAGCCACGCCGAGGCCAGGGACCGAGSGGGTCCACGGACCAGC 

the sprus assas a as the als 

TyrpreyrargueuTrphistyrProcyshrIleAsnTyrrhirlephelysileArg 
CACCCGAAGGCGGCAATCC GACCACAACACACCATATAAAACA 
GAGGGCAACCGAAACCGAAAGGAACAGGAGTGATGGGTATAAATTTAG 

MietyrvalGlyGlyvalGuis Argeuglu Alaalacy's AsnTrpThrargelyGil: 
GAGTACGGGGAGGGGCGAGCACAGGCGGAAGCTGCCGCAACGGACGCGGGGCG 
CCACAGCACCCCCCCAGCTCGGTCCGACCCGACGGACGGACCGCGCCCCGC 

--------------overlap with 2f----------------------------- 
ArgySAspeeuglu AspargAspargSerGlueuSerProLeu euleuhrhrth 

AACGGCGACGGAAGACAGGGACAGGCCGAGCCAGCCCGACGCGACCACTA 
TGCAACGCAGACCTCGFCCCGTCCAGGCCGAGTCGGGCAATGACGACGGGAT 

GlareglinValleurocysSerPheThrThrLeuProAlalet Serhrglyeu 
CACAGGGCAGGCCCCCGTGTCCTTCACAACCCTGCCAGCCTTGTCCACCGGCCTCA 
SACC3T3CAGGAGGGCACAAGGAAGGTGGGACGGTCGGAACAGGGGCCGGAG 
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Translation C. DNA. 26.j 

LeucipheTyrHillsHisLys Pheasin SerSerGlyCysProGluargleualaserCysArg 
GCTCTATCACCACAAGTTCAACCCAGGCTGTCCTGAGAGGCTAGCCAGCTGCCG 
CGAAAAGAAGGG GCAAGTGAGAAGTCCGACAGGACTCTCCGATCGGTCGACGGC 

roLeuThrAspPheasposinglyTrpglyProIleSerTyrAlaAsnGlySerglyPre 
E ACCCCTACCGA.GACCAGGGCTGGGGCCCTACAGAGCCAACGGAAGCGGCCC 

GGGGAATGGCAAAACGGCCCGACCCCGGGAAGCAATACGGTGCCTCGCCGGG 

AspclinArgProTyrCysTrpHisTyrProProLysProCysGlyIleval ProAalys 
2 CGACCAGCGCCCCACTGCTGGCACTACCCCCCAAAACCTGCGGTAGTGCCCGCGAA 

eCGGCGCGGGGATGACGACCGGAGGGGGGGGAACGCCAAACACGGGCGC 

---Overlap with lisi--- 
ServalCysGlyProvalTyrcyspheThrProSerProval Valval 

B. GAGGTGGGGTCCGGTATATGCTTCACTCCCAGCCCCGTGGTGGTGGG 
CCACACACACAGGCCAAAACGAAGGAGGGTCGGGGCACCACCACCC 

FEGRE 49 
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ra:sation c5 DNA CA59a 

LeuVal MetAlaginLeule ArgleProG AlaleleuaspMetleAlaglyAla 
TGGAAGGCCAGCGCTCCGGACCCACAAGCCACTGGACAGATCGCTGGGCT 
AACCAACOGAGTCGACGAGGCCTAGGGTGCGGTAGAACCGACTAGOSACCACGA 

l 

HisTrpGlyvalleu AlagyleAaTyrPheSexietWalGlyAsnfrealaysval 
6 CACGGGGAGCCGGCGGGCATAGCGTACCCAGGGGGGAACTGGGCGAAGGC 

GACCCCCAGGACCGCCCGACGCATAAAGAGGACCACCCCTTGACCCGCTTCCAG 
Let:VaValleueueuPheal aglyVaAspalaglu ThrhisWalThrglyGySer 

2 CEGGAGTGCGCGCTATTTGCCGGCGTCGACGCGGAAACCCACGTCACCGGGGGAAGT 
GACCACACGACGACGAAAACGGCCGCAGCGCGCCTTGGGGCAGGGCCCCCTTCA 
AlagyHisThrWalSerGlyPheva SarLeueuala ProGlyAlalysGlinasrival 

8 GCCGGCCACACGTGFCGGATTTGTAGCCCCTCGCACCAGGCGCCAAGCAGAACGTC 
CGGCCGSGTGACACAGACCEAAACAATCGGAGGAGCGGGTCCGCGGCGTCGCAG 
Geuleasin ThrasingiySerTripHis euAsnSerthrAlaleu Asncy sashAsp 

24, 3ASCGACAACACCAACGGCAGGGCACCCAAAGCACGGCCCTGAACTGCAATGA 
GCGACAGGGGTTGCCGCAACCGGGAGATCGGCCGGGACGACGTTACA 

Serieu Asr:ThrgyTrpLeualagiyLeu PhetyrisisLysPheasnSerSerGly 
3C AGCCCAACACCGGCGGTTGGCAGGGCTTTCACACCACAAGTCAACTCTCAGGC 

CGGAGGGGCCGACCAACCGTCCCGAAAAGATAGGGTGTCAAGTGAGAAGTCCG 
------overlap with 26.------------ 

------Overlap with K9--------- 
CysProGlurgeu AlaserCysarg Pro 
TGTCCGNAGGCAGCCAGCTGCCGACCCC 
ACAGGACGCCSACGGCeACGGCGGGG 
as autumnar-ul-in a dispan passes susres a sap in 

3 6 

FIGURE SO 
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translation of NA CA84a 

Gl:GlycysAsncys SereyrProGyhis IleThrgyHis Argylet AlaTrp-Asp 
CGCAAGGTTGCARTGCCACAC333CCAAAAC33GTCACCGCAGGCAGGG 
GcGCCAACGACGAGAA3AAG3G333GAAG333AGGGCGACCGAC3c 

Met Mee-tetAsireSe-Prehirix AlaleuVal Met AlaginLeuleu Arglepro 
E AAGAGATGAACTGGCCCCACGACGGOGTKGGAATGGCCAGCGCTCCGGAFCC 

AACATACGACCAGGGGAGCGSCGCA ACCAACCGAGCGACGAGGCCTAGG 

Gin Aale.eu aspMetle Alagiyala HisTrpGlyvalieu AlaGlyIleAlayr 
2 CACAAGCCACGGACAGACGCGGGCCACGGGGAGCCGGCGGGCATAGCGT 

GGCGGTAGAACCGACAGCGACCACGAGGACCCCCAGGACCGCCCGTACGCA 
-----------overlap with CA59a----------------------------- PheserMetWaiGlyAsn'tripAialysWaleuVal ValleuleueuphealaGyWai 

8 ATCCCAGGGGGGAACGGGCGAAGGTCCGGTAGGCTGCTGCTATTGCCGGCG 
AAAAGGACCACCCCGACCCKCCCAGGACCACACGACGACGATAAACGGCCGC 
harsurangir aprym less doom as a sasarap-up surr has 

AspalaguthrisValThrgly 
RCGACGCGCAA ACCCACGTCACCGGGG 
AGCGCGCCGGGGCAGGGCCCC 

2 4. i 

f G RE 5 
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a a 
- 41 

8. 

translatio; cf ONA CA56e 

cysterpval Ala-ethrProThrvaalathargaspolyLyseuProAlathrgin 
GerGGGGGCGATGACCCCTACGGGGCCACCAGGGATGGCAAACTCCCCGCGACGCA CAOAACCCACCGCTACGGGGAGCCACCGGGGCCCACCGTGAGGGGCGCGCGT 
LeungArgHisie.AspLeuleuValGlySeraiahr-eucy's Seraeusyrval 
GCCGACGCACAFCGATCGCGTCGGGAGCGCCACCCTCTGTTCGGCCCTCTACGT 
CGAAGCGCAGGGCAGACGAACAGCC37C33GGGGGAGACAAGCCGGGAGATGCA 
GyAspeuCysGyServalPhereuVaiglyGinleu PheThrPheSerProArgArg 
GGGGGACCATGCGGGTCTGTCTTCFTGTCGSCCAACTGTTCACCTTCTCTCCCAGGCG 
CCCCCGSAACGCCCAGACAGAAAGAACAGCCGGGACAAGGGAAGAGAGGGFCCGC 

HisTripThrhrginGiyCysAsncys SerleyrproGlyHistleThrglyhisArg 
CCACGGACGACGCAAGGGCAAGCCTACACCCGGCCATATAACGGGTCACCG 
Gg GACCGCTGCGTCCAACGTAACGAGAAGAAGGGSCGGTAATGCCCAGGGC 
same up are are amous is a saur area o Overlap with CA84 a---------------------- 

Met AlarpaspMetMet MetAsirpSerPreThrThrala LeuVaiValAlaGlineu 
CAGGCAGGGATAGATGATGAACGGTCCCCACGACGGCGTGGAGGGCTCAGCT 
ACCGACCATACACACIGACCAGGGGACGSGCA ACCACACCGAGCGA 

eurgeProGlnaia 
GCCCGGATCCCACAAGCC 
CGAGGOCAGGGGTTCGG 
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Translation of DNA CA6b 

SerrhegyLeuTyrHis WaihrashaspCysPreasinSerSerIleWalTyrgia Aa 
CTCCACGGGGCACCACGCACCAAGAGCCCACTCGAGTATTGGACGAGGC 
GAGGGCCCCGAAAGGGCAGGGACAACGGGAGAGCAAACACAGCCCG 

Alaaspalaeeshrpoglycysva. ProCysWal:Arggiuglyasralaser 
GCCGAGCCACCGCACACCCGGGGGCGCCCGCGCGTGAGGGCAACGCC 
3CGGCACGGAGGACGGGAGSCCRCACGCASGGAACGCAAGCACTCCCGTGCGGAG 

ArgOysTrWalAlaethrPrehirWaAaThriargaspGyLysLeuproala.Thr 
GAGGGGGGGGCGAGACCCCACGGGGCCACCAGGGAGCCAAACCCCCGCGAC 
CCCACAACCCACCGCACTGGGGAGCCACCGGGGTCCCTACCGIGAGGGGCGCTG 

------------------overlap with CAl56er-----... - . . . . 
Glieu Argargaisleaspee:WalGySerAaThreucysserAlaleutyr 
GCAGCCGACGCACAFCGATCTCGTCGGGAGCGCACCCRCGCGGCCCCA 
C3CGAAGCGCAGGAGCAGCGAACAGCCCCGCGAGGGAGAAAGCCGGGAGA 

ValGlyAspleucysGlySerWaihee 
CGGGGGGACGGCGGGCGCTTC 
GCACCCCCEGAACACGCCCAeACAGAAAAAC 

f G - R s 3 
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(pi4a/CA67b/c:55e’CA84a/CA59a/K9-M2/4i/lib/7 fate/ 
8/33C/4Cb/37b/35/35/8/32/335/25c/4 casf/33 f/33 ga:39cA 
35 frigg/26g & 5e) 

ArgSerArgAshLeuGyLysvaileAspThrLeuThrcysGlyphealaAspLeuMet 
AGGCGCGCAATGGGAAGGTCACGATACCCTTACGGCGGCTTCGCCGACCCAG 
TCCAGCGCGTAAACCCATTCCAGTAGCTATGGGAAGCACGCCGAAGCGGCTGGAGAC 
GlyTyrileptoLeuValGlyAlaproLeuglyGlyAlalaArgala Leuala Hisgly 

E. GGGTACATACCGCTCGTCGGCGCCCCCTTGGAGGCGCGCCAGGGCCCTGGCGCAGGC 
CCCAGAGCCAGCAGCCGCGGGGAGAACCCCGCGACGGCCCGGGACCGCGTACCG 
WaArgWaleugliuaspGlyWaAsnfyralafhrgy AsneuproglycysSerPhe 
GCCGGGTTCGGAAGACeGCGTGAACTATGCAACAGGAACCCCTGGTTGCTCTC 
CAGGCCKAAGACCCGCCGCACTTGAACGGCCCTGGAAGGACCAACGAGAAAG 
SerepheleueulaleureuSerCysLeuThrWalProAlliaSerAlaTyrClnVal 

8 CACTCCTTCGGCCCGCTCTCTTGCTTGACTGTGCCCGCTCGGCCTACCAAGTG 
AGAAGAAGGAAGACCGGGACGAGAGAACGAACTGACACGGGCGAAGCCGGATGGCAC 
ArgAsrSerThrGlyLeuTyrHisvalThrasnaspCysProAsnSerSerIlievalTyr 

24 CGCAACTCCACGGGGCACCACGTCACCAATGAGCCCTAACTCGAGTATTGGTAC 
GCGGAGGGCCCCGAAAGGGCAGTGGTACTAACGGGATGAGCCATAACACATG 
Glu AlaalaAspAlaleleuhisThrProGlycysValProCysValArgGluglyAsn 

3C GAGGCGGCCGAGCCACCGCACACCCGGGGTGCGTCCCGCGTCGIGAGGGCAAC 
CCCGCCGGCACGGAGGACGNGGAGGCCCCACGCAGGGAACGCAAGCACCCCGTTG 
siaSefargCystirpal AiaMethrProThrVallahrargaspolylyseuPE9 FIGURE 54-l 

36 GCCTCGAGGGGGGGGCGATGACCCCTACGGTGGCCACCAGGGATGGCAAACTCCCC 
CGGAGCCCACAACCCACCGCTACGGGGANGCCACCGGTGGTCCCTACCGTTGAGGGG 
AlafhrglinteuargArgHis leaspieuleuVal GySerala.Threucy's Serala 

42. GCGACGCAGCCGACGTCACATCGACGCGCGGGAeCGCCACCCTCGTTCGGCC 
CGCGCGCGAAGCGCAGGTAGCAGACGAACAGCCCTCGCGGGGGAGACAAGCCGG 
LeuTyrWalGlyAspleucysGlyServalPheLeuValGlyGlnLeuPheThrPheSer 

48 CECACGGGGGGACCTAGCGGGTCGTCTTCTGTCGGCCAACTGTTCACCTTCCT 
GAGAGCACCCCCTGGATACGCCCAGACAGAAAGAACAGCCGGTTGACAAGGGAAGAGA 
ProArgArgisTrpThrThrginGlycysAsncysSerleTyrProGlyhisleThr 

54. CCCAGGCGCCACGGACGACGCAAGGTTGCAATTGCTCTACTATCCCGGCCAATAACG 
GGGTCCGCGGTGACCGCTGCGTCCAACGTTAACGAGATAGATAGGGCCGGTATATTGC 
GayHisArgie AlairpAspMetMetMetAsnTrpserProThrThrala Leuval Met 

6C CGTCACCGCAGGCAGGGAATGATGAGAACGGTCCCCTACGACGGCGGGTAATG 
CCAGGGCGACCGACCCTATACTACTACTGACCAGGGGAGCGCCGCAACCAFAC 
AlaGlaleueuargle:ProGln\laieleuaspMetleAlaGlyAlaRisTrpGly 

65 GCCAGCGCCCGGATCCCACAAGCCATCTGGACAGATCGCGGTGCTCACGGGGA 
CGAGCGACGAGGCCAGGGTGTCGGAGAACCGACTAGCGACCACGAGTGACCCC 
Valeu AlagyleAlaTyrPheserMetvalglyAsnTrp-AlalysValleuVal Val 

2. CCGGCGGGCAAGCGTATTCTCCAGGGGGGAACGGGCGAAGGCCGGTAGG 
CAG3ACCGCCCGACGCATAAAGAGGTACCACCCCTTGACCCGCTCCAGGACCATCAC 
eueueuPheiaGlyval AspalagluThrHisvalThrglyGySeralagyis 

78 CGCGCTATTGCCGGCGTCGACGCGGAAACCCACGTCACCGGGGGAAGTGCCGGCCAC 
GACGACGAAAACGGCCGCAGCTGCGCCTTGGGTGCAGTGGCCCCCTTCACGGCCGGTG 
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Thral SerGlyPhevalSerLeuleula ProGyala.LysGlinasnvalGirleuille 
84 ACTGTGTCTGGATTGTTAGCCTCCTCGCACCAGGCGCCAAGCAGAACGTCCAGCGAC 

GACACAGACCAAACAATCGGAGGAGCGTGGCCGCGGCGCGCAGGCGACTAG 
AsnThrasinglySerrpEisleuasnSerthrilaleuASnCysAsn AspSerLeuasn 

9C AACACCAACGGCAGTGGCACCCAATAGCACGGCCCGAACTGCAAGAAGCCTCAAC 
TGGGTTGCCGTCAACCGGGAGACGTGCCGGGACTTGACGTACTATCGGAGTTG 
Thrgly releualaglyLeupheTyrhishisysPheksnSerSerGlycys ProGlu 

95 ACCGGCTGGGGCAGGGC-CATCACCACAAGTCAACCTCAGGCTGTCCGAG 
TGGCCGACCAACCGTCCCGAAAAGAAGTGGGCAAGTGAGAAGCCGACAGGACTC 
Argeu AlaserCysArgProLeu Thrasp?he AspGlingly TrpGiyProlesertyr 

O2 AGGCAGCCAGCGCCGACCCCTACCGATTGACCAGGGCTGGGGCCCTATCAGAT 
TCCGATCGGCGACGGCGGGGAATGGCTAAAACGGTCCCGACCCCGGGATAGCAAA 
Ala AsncySerGlyProAspGinArgProTyrcys'TripHisTyrProProLysProcys 

08 GCCAACGGAAGCGGCCCCGACCAGCGCCCCACTGCGGCACACCCCCCAAAACCGC 
CGGTGCCGCCGGGGCTGGTCGCGGGGAGACGACCGTGATGGGGGGTTTGGAACG 
GyIlieval ProAlalysserval CysGlyprovalTyrcyspherhrPreSerProval 

4, GGTATTGGCCCGCGAAGAG. GGGTGGTCCGGTAFATTGCTCACTCCCAGCCCCGTG 
CCAAACACGGGCGCCCACACACACCAGGCCAATAACGAAGTGAGGGTCGGGGCAC 
valvalGlyThrthrasp:ArgSerGlyAlliaProThrTyrSerTrpGlyGiuAsn.asp?thr 

C. GTGGGGGAACGACCGACAGGCGGGCGCGCCCACCACAGCTGGGGTGAAAATGATACG 
CACCACCCTIGCGGC GCCAGCCCGCGCGGGGGATGTCGACCCCACTTACTATGC 

AspVaiphevalleuasa.AsnThriargrroProLeuglyAsnTrippheglycysthrTrp 
25 GACGC,CGCCAAAAACCAGGCCACCGCGGGCAAGGTTCGGGTACCGG 

CGCAGACAGGAATGTATGGTCCGGGGCGACCCGTTAACCAAGCCAACAGGACC 
MetAsnSerhrglypheThrysvalCysGlyAlaproProcysValleGlyGlyAla 
AGAACTAACGGACACCAAAGTGTGCGGAGCGCCTCCTTGTGTCATCGGAGGGGCG 
TACIGAGTGACCAAGGGTTTCACACGCCCGCGGAGGAACACAGTAGCCCCCCGC 

F G RE s s - 2 

l 3 2 l 

Gyasn.asn.ThreutisCysProThrAspCyspheargyshisproAspAla Thirtyr 
38 CGC AACAACACCCGCMCGCCCKACGA NGCCCGCAAGCACCGGACGCCACAAC 

CCGGGTGGGACGGACGGGGGACAACGAAGGCGICGTAGGCCGCGGGAG 
SerargCysGlySerGlyProTripIleThrProArgCysLeuval AspTyrProTyrArg 

44. CCGGGCGGCCCGGTCCCGGACACACCCAGGTGCCTGGTCGACACCCGTAAGG 
AGAGCCACGCCGAGGCCAGGGACCTAGTGTGGGCCACGGACCAGCTGATGGGCAATCC 
LeuTrpHisTyrProCysThrIleasinTyrThrIlePhetysIleArgetTyrWalGly 

50 CNGGCATACCTTGACCATCAACTACACCAT&T AAAATCAGGATGTACGGGGA 
GAAACCGAATAGGAACATGGTAGTGATGTGGTATAAATTTAGTCCTACATGCACCCT 
GlyvalGiuhisargeuGluAlaalacysAsnTrpThrargGlyGlurgCySAspe 

56. GGGGTCGAACACAGGCTGGAAGCGCCTGCAACTGGACGCGGGGCGAACGIGCGATCTG 
- CCCCACCGGCCGACCCGACGGACGTGACCTGCGCCCCGCTGCAACGCEAGAC 

Glutaspargasp.ArgSerGlueuSerProLeu Leueuhr.ThrThrCintroGlnWall 
52 GAAGACAGGGACAGGCCGAGCCAGCCCGTACTGCTGACCACACACAGTGGCAGGC 

CCGCCCGCCAGeCCGAGCGGGOAATGACGACGGNGATGTGCACCGTCCAG 
LeiprocysSerPheThrThrLeuProAlaleuserrhrglyLeulehiseuhisGln 

68 CECCCGGTTCCTCACAACCCTACCAGCCTTGTCCACCGGCCFCATCCACCCCACCAG 
GAGGGCACAAGGAAGGTTGGGATGCGGAACAGGTGGCCCGAGTAGGTGGAGGTGGC 
AscIlieval AspvalGlnTyreuTyrglyvalGlySerSerlealaSerTripAlale 

4 AACATGGGACGTGOAGTACTTGTACGGGGGGGGTCAAGCATCGCGTCCTGGGCCAT 
TGAACACCTGCACGTCATGAACATGCCCCACCCCAGTCGTAGCGCAGGACCCGGTAA 
YstripgiuTyryalvaeueupheleuLeuteuala AspAlaargWalcysseCs 

re enry A AA-sauna asa-ana-sausanasa nasa-seamerann as amasaaferrrry Marf Tff 



Patent Application Publication Aug. 28, 2003 Sheet 70 of 145 US 2003/0162167 A1 

OA330CAGCAGCAAGAGGACAAGGAAGACGAACGC3CGCGCGCAGAcGAGGACS 
eleurpMetMetLeueueSerG.A. agua aaaauglu AsnleuVallele. 

56 GTGGAGAGCTACCATACCCAAGCGGAGSCGGCGGAGAACCTCGAATACT 
AACACCACACGAGAGAAGGGCG3CCGCCSAAACCTCTGGAGCAAGAA 
Asr AaaaSerle:AlagyrisGiyeva SerPheleuVal Phephecysphe 
AAGCAGCACCCGGCCGSGACCACGGCGACCCCCG GCTCGC 
AC3ccGAGGGACC333CGCSGCCAGAACAAGGAAGGAGCACAAGAAGACGAAA 

2 . 

Aarre?yreuysGeyserpVaiprogy AlavayrrhrPheTyrgyletTrp 
G3AG3AGAAGGGAAGGGGGCCCGGAGK:GGCACACCTTCACGGGAGGG 
CGACCAAAACCCCACAC3ACGGGCCCGCCAGAGGGAAGAGCCCTACACC 

u s s uss 

ProLeu Leeueueuieu Alaleu ProGlin ArgAlayrAlaleu AspThrguVal. 
234. CCCCCCCGCTCCGTGGCGGCCCCAGCGGGCGTACGCGCGGACACGGAGGTS 

33AGAGGAGGACGAGGACAACCGCAACGGGGCGCCCSCAGCGCGACCGTGCCTCCAC 
Alaala SerCysGly-GlyvalvaeuValGyeet AlaleuThrLeuSerProTyr 

2C G3CGCKGCGTGGGCGGGGCCGTCGGGGAGGCGCTGACCGCACCAA 
CGGCGCAGCACACCGCCACAACAAGAGCAGCCCAACTACCGCGACGAGACAGTGGTATA 
yr-Lys ArgyreserpCysLeuTripTrpLeugirTyrPheteuThrArgVagus 

26 ACAAGCGCATACAGCGGGCNGGGGGCCAGTATCGACCAGAGGGAA 
AGCGCGAAAGCGACCACGAACACCACCGAAGCAAAAAGACGGCTCACC 
Alag.n.LeutisvalrpleProProLeu AsaValArgglyGlyArgAspalaVallie 

222 GCGCAACGCACGTGGGACCCCCCCTCAACGTCCGAGGGGGGCGCGACGCCGTCAC 
CGCGACGCACACCAAGGGGGGGAGGCAGGCTCCCCCCGCGCGCGGCAGTAG 
LeuteuMetCysalava HisprohreuVal PheaspIleThrLyseuleuteuala 

22s AOCATGNG NGCTGTACACCCGACCGGTATTGACATCACCAAATTCCTGCTGGCC 
AAGAGTACACACGACANGGGGCGAGACCATAAACTGTAGTGGTTTAACGACGACCGG 

f e s us valPheglyproteutsprleteuGlnAlaserLeuleurysvalPro?yrpheval Arg 
234 GCCGGACCCCGGATCinCAAGCCAGTGCTAAAG ACCCTACTGGCGC 

CAGAAGCCGGGGAAACAAGAAGTTCGGTCAA ACGAATTCATGGGAGAAACACGCG 
ValGlingly euleurg PhecysAlaleu AlaargeysMetIleGlyGlyHisyrval 

240 GCCAAGGCCTCTCCGGTTCGCGCGTAGCGCGGAAGATGATCGGAGGCCATTACGG 
:AGGCCGGAAGAGGCCAAGACGCGCAATCGCGCCFCIACTAGCCTCCGGAATGCAC 
GinetValleleLysLeuglyAlaleuthriglyThirtyrvalTyrasnhisLeur 

246 CAAAGGCACATTAAGAGGGGCGCTTACTGGCACCTATGTTTATAACCACCACT 
GACCAGAGAACAATCCCCGCGAAGACCGTGGATACAAATATTGGTAGAGGA 
ProLeurgas prepaiahis.AsnglyLeu ArgAspLeualaval AlavalGlu Proval 

252 ccTCGGGACGGGCGCACAACGGCGCGAGACTGGCCGNGGCGTAGAGCCASC GgAGAAGCCCGACCCGCGTGTGCCGAACGCCTAGACCGGCACCGACACTCGGTCAG 
WarhcSergirMee?elitary ser:Xehr?rpGyAlaAspThrAlaala CysGly 

258 GrcCCCCAAATGGAGACCAAGCCATCACGCGGGGGCAGATACCGCCGCGGCGG 
CAGAAGAGGGACCCGGTTCGAGTAGGCACCCCCCGTCTATGGCGGCGCACGCCA 
AspeleashGiyLeuProval SeralaArgArgGlyArgGluleleuauGlyPEO 

254 GACACA3AACGGCGCCGTCCGCCCGCAGGGGCCGGGAGATACGCTCGGGCCA 
CGAGAGGCCGAACGGACAAAGGCGGGCGTCCCCGGCCCCTAGACGAGCCCGG 
Ala AseggetValSerysGiypArgeuieu AlaproleThrala.Tyralasin 

2TC 33CGAG3AATGGCFCCAAGGGGGGAGGGCGGCGCCCATCACGGCGTACGCCCAG 
333AccACCAGAGGCCCCACCCCAACGACCGCGGGAGGCCGCATGCGGGC 
GrcharggyeureuGyCyselehrSerLeuThrglyArgAspLysAsnGlin 

25 AGACAAGGG33CTCCAGGGGCAAATCACCAGCCAACTGGCCGGGACAAAAACCAA glCg.cCCCGGAGGACCACGAAGGGCGGARGACCGGCCCTGTTTTGGT 
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WalGiuglyglu ValGinleValSerraiaGrPhee AiahrCysle 
2S2. GGGAGGGTGAGGCCAGATGGCAAGSG3CCAAACCCCGGCAACGGCRC 

CACCCCCACCCAGGCAACACAGGAGACGGGTGGAAGGACCGGCACGAG 

AsnGlyvalcystripThrvalry risely Alagyrtrargrarie AlaserProLys 
28 AAGGGGGGCGGACGCACCACGGGGCCGGAACGAGGACCACGCGCACCCAAG 

rACCCCACACGAccTGACAGArGGTGCCCCGGccrGercCrcGTAGcGCAGrGGGTTC 
GlyProVal-IleGlinMetyrThrasnvaAspGlaspeuValGlyTrpProAlapre 

294, GGTCCGECACCAGATGATACCAATGTAGACCAAGACCTGGGGCGGCCCGCTCCG 
CCAGGACAGAGGCACAAGGTTACATCGGTCSGAACACCCGACCGGGCGAGGC 

GlnGlySerargSerLeuThrProcysthrCysGlySerserAspLeuTyrLeuVal Thr 
3OC CAAGGAGCCGCCA ACACCCGCACGCGGCTCCCGGACCACCGGOACG 

GCCATCGGCGAGAACGGGGACGTGAACGCCGAGGAGCCTGGAAAGGACCAGGC 

Argis AlaaspValleProWallargargargolyAspserArggly serLeuleuser 
305 AGGCACGCCGATGFCATCCCGGCGCCGGCGGGGTGARAGCAGGGGCAGCCGCTGTCG 

TCCGGCGGCACAGTAAGGGCACGCGGCCGCCCCRCTACGTCCCCGTCGGACGACAGC 

ProArgProEleSeryLeuysGlySerSerGlyGlyProLeuleucysproalagly 
3.2 CCCCGGCCCACCACTGAAAGGCCCCGGGGGGTCCGCGGTGCCCCGCGGG 

GGGGCCGGGTAAAGGATGAACCCGAGGAGCCCCCCAGGCGACACACGGGGCGCCCC 

salaaliSyElepheargalaAlaValCysThrargGlyval AlatysAlaval Asp 
Bi CACGCCGGGGCAAAGGGCCGCGGGTGCACCCGGGAGGGCTAAGGCGGTGGAC 

GGCGGCACCCGAAAAICCCGGCGCCACAcGGGGCACCTCACCGATTCCGCCACCG 

PheleproVaiglus neugu.ThrThrietargSerprovalPheThrAspAsnSer 
324 ATCCCGGGAGAACCTAGAGACAACCATGAGGTCCCCGGGTTCACGGATAACTCC 

AAATAGGGACACCCTTGGATCTCIGrGGTAcircCAGGGGCCACAAGTGccTATTGAGG 
Serroroval ValProGlaserPheginVaAllahis.LeuhsalaProThrgySer 

3.30. TCTCCACCAGEAGTGCCCCAGAGCTCCAGGGGCTCACCCCATGCTCCCACAGGCAGO 
AGAGGTGGCATCACGGGGTCTCCAAGGTCCACCGAGTGGAGGTACGAGGGTGTCCGTCG 
GygsSeeThrysvalproala Alatyr AlaalaGlinGlyTyrLysvalleuValleu 

336 GGCAAAAGCACCAAGGTCCCGGCTGCATGcAGCCAGGGAAGGGCTAGTACTC 
CCGTCGGGTTCCAGGGCCGACGTATACGTCGAGTCCCGATArTCACGATCATGAG 

G R E S 

ASPEOSealaalaThreuGlyPheGlyAlaTyrmetsarLys AllahisGlyIle 
32 AACCCCCXGGCGCAAcACTGGGTTTGGGCTTACATGTCCAAGGCTCATGGGATC 

TGGGGAGACAACGACGTTGTGACCCGAAACCACGAATGTACAGGTTCCGAGTACCCTAG 

Aspproaspearghrglyval ArgThrIleThrThrclyserProleThrTyrser 
348 GACCTAACATCAGGACCGGGTGAGAACAATTACCACTGGAGCCCCATCACGTACTCC 

CTAGGATTGAGTCCGGCCCCACTCTGTAATGGTGACCGTCGGGGTAGGCATGAGG 

EEGYeysphereualaAspGlyGlycysserGlyGlyalaTyraspIleleIle 
354 ACCTACGGCAAGTTCCTGCCGACGGCGGGTGCTCGGGGGGCGCTATGAATAATAATT 

rigGAGCCGTCAAGGACGGCTGCCGCCCACGAGCCCCCCGCeARTACTGAAAA 

CYsAspg|Cysis.SerThraspAlaThrSerieLeuelyleGlyThirvaiLeuasp 
36C TGGACGAGTGCCACTCCACGGAGCCACATCCATCTGcGCATCGGCACTGTCCTTGAC 

ACACGCTCACGGGAGGGCCACGGTGTAGGTAGAACCCGTAGCCGTGACAGGAACTG 

al GlinaGluthraliaGlalaArgeuValvalleuala Thrala.ThrProProGlySer 
55. CAAGCAGAGACEGCGGGGGCGAGACTGGTTGTGCTCGCCACCGCCACCCCTCCGGGCTCC 

GCGTCTCGACGCCCCCGCTCTGACCAACACGAGCGGGGCGGTGGGGAGGCCCGAGG 
YahiraptoisProAshleGiugiuval Alaleuser'ThrhrglyGlulePro 

372 GTCACGTGCCCCATCCCAACATCGAGGAGGTTGCTCTGTCCACCACCGGGAGATCCCT 
CAGTGACACGGGGTAGGGGTAGCTCCCCAACGAGACAGGTGGTGGCCTCTCTAGGGA 
Phey evy's Alef apyreret? aura Tar tree vert at i et at Taehartre 
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AAAAGCCGCCGATAGGGGGAGCCA AGCCC33CCCSAGAGTAGAAGACA 

HisserLysysysCysAspGlutelala AlaysLeuVal AlaleuglyleAsnAla 
CACAAAGAAGAAGTGCGACGAACTCGCCGCAAAGCGGCGCATTGGGCATCAATGCC 
GAAGCCTTCACGCTGCTGAGCGSCGrcGACCAGCGAACCCGTAGTACGG 

3. s 

WaAlaTyryzArgGyeuaspValSerValeproThrSerGlyAspValValval 
39 GTGGCCACACCSCGGCTTGACGGCCGTCATCCCGACCAGCGGCGAGGCGTC 

CACCGGATGAGGCGCCAGAACGCACAGGCAGAGGGCGGTCGCCGCACAACAGCAG 
valAlaThrAspAlaleuMetThrgyyr Thrgly AsppheaspSerValleAspCys 

395. GGGCAACCGAGCCCCAGACCGGCTATACCGGCGACTCGACTCGGGATAGACTGC 
CACCGTGGCTACGGGAGTACTGGCCGATATGGCCGCTGAAGCGAGCCACACTGACG 
AsnThrcysval ThrglnThrval AspPheserLeu.aspproThrPheThrileGluthr 

C2 AAACGGGTCACCCAGACAGTCGACAGCCTGACCCTACCTTCACGATTGAGACA 
AeCACACAGGGGTCGTCAGCCAAAGTCGGAACGGGATGGAAGGGTAACTCTGT 

liehreuProGinaspalaValSerArgThrginArgArgGlyArgThrglyArgGy 
4. CS ACACGCCCCCCAGGAGCGCTCCCGCACCCAACGTCGGGGCAGGACTGGCAGGGGG 

AGGCGAGGGGGTCCTACGACAGAGGGCGIGAGTGCAGCCCCGTCCGACCGTCCCCC 
LysProGlyleyrargpheval AlaproGyGluarg ProSerglyetPheaspser 

44 AAGCCAGGCACACAeAGGGCACCGGGGGAGCGCCCCCCGGCAGCGACCG 
CGGCCGTAGASGTCTAAACACCGTGGCCCCCCGCGGGGAGGCCGTACAAGCGAGC 

Serval LeucysGlucystyrasp.AlaGlycysAlaTripTyrglueuThrProAlaglu 
42C. TCCGTCCCGTAGGCANGACGCAGGCGGCTTGGTANGAGCCACCCCCGCCGAG 

AGGCAGGAGACACCACGA ACGCGCCGACACGAACCAATCGAGNGCGGGCGGCTC 

ThrThrval Argeu ArgalaTyretAsnThrProGlyLeuProValCysGinaspHis 48. 
426 ACTACAGTTAGGCTACGAGCGTACATGAACACCCCGGGGCTTCCCGTGTGCCAGGACCAT FIGURE 54-5 

TGATGTCAATCCGATGCCGCATGTACTTGEGGGGCCCCGAAGGGCACACGGTCCTGGTA 
euglupherpGluglyvalPheThrglyLeuthrisleaspalasphaeuSer 

432 CGAAGGGAGGGCGCTACAGGCCiCACTCATA AGAGCCACTCTATCC 
GMACEAAAACCCCCCGCAGAAAIGCCGGAGGAGTATATCACGGGTGVAMGATAGG 
GlnThrysGlaserGlyGuasa euproTyreuVal AlaTyrglin AlafhrValCys 

438 CAGACAAAGCAGAGGGGGAGAACCTTCCTTACCTGGTAGCGTACCAAGCCACCGTGTGC 
GTCTGCGTCCACCCCTCGGAAGGAAGGACCATCGCAGGTTCGGGGCACACG 
AlaargaiaGlinalaProProProSerTrpAspGlinMetTrpLysCysLeuleArgeu 

444 GCTAGGGCTCAAGCCCCTCCCCCATCGTGGGACCAGATGTGGAAGTGTTTGATTCGCCTC 
CGACCCGASTCGGGGAGGGGGTAGCACCCTGGTCTACACCTCACAAACAAGCGGAG 
eysProhreuisgyProThrProLeu LeuTyrargeugly AlavalginAsnGlu 

450 AAGCCCACCCTCCATGGGCCAACACCCCGCTA ACAGACGGGCGCGCAGAAGAA 
CGGGGGGAGGTACCCGGTTGTGGGGACGATANGTCTGACCCGCGACAAGTCTACT 

tleThreuthrhisproval.Thelystyrtiewett.hrcysMetserAlaAspleuGlu 
456 ATCACCCGACGCACCCAGTCACCAAATACATCATGACAGCAGTCGGCCGACCGGAG 

AGGGGACGCGTGGGCAGTGGTATGTAGTACTGTACGTACAGCCGGCGGACCC 
alVaihirSerThrepVal LeuValGlyGlyval Leuala AliaLeuala Alatyrcys 

452. GCGTCACGAGCACCTGGGNGCTCGGGCGGCGTCCTGGCGCTTGGCCGCGTAGC 
CAGCAGGCCGGGACCCACGAGCAACCGCCGCAGGACCGACGAAACCGGCGCATAACG 
euSerturgiyCysvaival IlievalGlyArgVaval LeuSerGlyysProAlaile 

is coacACAGGCEGCGGGTCATAGTGGGCAGGGCGTCTTGTCCGGGAAGCCGGCAATC 
GACGGCCGACGCACCAGTATCACCCGCCCAGCAGAACAGGCCCTTCGGCCGTAG 
eProAspArgGiuval LeuTyrarggluPheaspollutetGluGluCysSerGlnhis 

44 AACCGACAGGAAGCCTCFACCGAGAGTTCGATGAGATGGAAGAGTGCTCTCAGCAC 
ATGGACKCCCTCAGGAGAGGCFCCAAGCACTCTACCTCTCACGAGAGTCGG 
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Le-Prey regiuGingly MetMetLeAliaGlugin PhelysGlinysala Leu:Gly 
4e5 ACCGTACATCGAGCAAGGGAGAGCCGCCGAGCAGTCAAGCAGAAGGCCCCGG 

AAGGCAGAGCCGTCCCTACFACGAGCGGCCGTCAAGTCGTCCCGGGAGCCG 

LeuleuGirihtalia SerargGin AlagiuvalleAlaproalaValGinThrSnTrp 
ges. CCC'GCAGACCGCGTCCCGCAGGCAGAGGATCGCCCCTGCTGTCCAGACCAACSG 

GAGGACGTCGGCGCAGGGCAGTCCGTCCCAATAGCGGGGACGACAGGTCGGTTGACC 
GintysLeuGluThrPheTrp-AlaysHisMetTrpAsnPheIleSerGlyleGnTyr 

492 CAAAAACCGAGACCTCGGGCGAAGCATAGGGAACTTCATCAGGGGAACAAFAC 
GrTrTGAGCTCGGAAGACCCGCFCGATACACC GAAGTAGTCACCCATGTATG 

LeualaGlyLeuSerThrLeuProGlyAsnProAlaleAlaserLeuMetAlapheThr 
498 TGGCGGGCTTGTCAACGCTGCCTGGTAACCCCGCCAGCCAGAGGCNACA 

AACCGCCCGAACAGTTGCGACGGACCATTGGGGCGGTAACGAAGTAACTACCGAAAATGT 

Alia.AlavalThrSerProLeu ThrThrSerGlnThrilleul eupheasnileleuglyGly 
504. GCGCTGTCACCAGCCCACTAACCACAGCCAAACCCTCCTCTTCAACAATTGGGGGGG 

CGACGACAGGGTCGGGTGATTGGTGACGGTTTGGGAGGAGAAGTTGTATAACCCCCCC 

Erpval Ala AlaGlnLeulaalaProGlyAlaAlaThrAlaphevalGlyAlaGlyLeu 
S.O. GGGTGGCGCCCAGCTCGCCGCCCCCGGGCCGCTACGCCTTTGNGGGCGCTGGCTTA 

ACCCACCGACGGGTCGAGCGGCGGGGGCCACGGCGATGACGGAAACACCCGCGACCGAA 

AlaglyalaAlaleGlyServalGlyLeuGlyLysvalleulle aspIleleu AlaGly 
5 GCTGGCGCCGCCACGGCAGGGGACTGGGGAAGGTCCCATAGACATCCGCAGGG 

CGACCGCGGCGGTAGCCGTCACAACCGACCCCTCCAGGAGTATCTGTAGGAACGTCCC 
TyrgyAlaglyal AlaGlyAlaleuVal.AlaphelysleMetSerGlyGluVal Pro 

522 TATGGCGCGGGCGGGCGGGAGCTCTTGTGGCATCAAGACAGAGCGGTGAGGTCCCC 
ATACCGCGCCCGCACCGCCCTCGAGAACACCGTAAGTRCTAGTACCGCCACTCCAGGGG 

FGCSE S a 

SerThrgiuspleuValAsraeus euproalaleleuSerProGlyAlaleuVal Val 
529 CCACGGAGGACCGGCAATCTACTGCCCGCCACCCCGCCCGGAGCCCTCGTAGTC 

AGGGCCCCGGACCAGTAGATGACGGGCGGTAGGAGAGCGGGCCTCGGGAGCATCAG 

GyVal ValCySAtalaialeleuMrgArgHisWalGlyProGlyGiuglyallaWalGl. 
53. GGCGGGTCGGCAGCAATACTGCGCCGGCACGGGCCCGGGCGAGGGGGCAGTGCAG 

CCGCACCACACACGTCGTAGACGCGGCCGTGOAACCGGGCCCGCTCCCCCGTCACGC 

TrpMetasnargeuileAlapheklaserArgGlyAsnhisvalSerProThristy 
540 TGGATGAACCGGCTGATAGCCTTCGCCTCCCGGGGGAACCATGTTTCCCCCACGCACTAC 

ACCACGGCCGACTATCGGAAGCGGAGGGCCCCCTTGGTACAAAGGGGGTGCGTGATG 

WalProGiuSerAspAla AlaAla ArgValhralaleLeuSerSerLeuthiralth 
545 GGCCGGAGAGCGATGOAGCTGCCCGCGTCACTGCCATACTCAGCAGCCTCACTGAACC 

CACGGCCTCTCGCACGTCGACGGGCGCAGTGACGGTATGAGTCGTCGGAGTGACATGG 
GlieuteuArgArgeuisGlnTrpileSerSerGlucysthr.ThrproCyssessly 

552. CAGCTCCTGAGGCGACEGCACCAGTGGATAAGCTCGGAGITACCACTCCATGCTCCGGT CGAg3ACCC3CEGACGiGGOACCIAIICGAGCCAATGGrGAGGTACGAGGCCA 

SerrpLeuargaspleTrp-AspTrpilecysGluval LeuSerasp?helyshirfre 
558 CCGGCAAGGGACATCTGGGACTGGATATGCGAGGTGTTGAGCGACTTAAGACCTGG 

AGGACCGATTCCCTGTAGACCCTGACCTATACGCTCCACAACTCGCTGAAATTCGGACC 
LeuysalatyseuMetProGlnLeuProGyeProPhevalSerCysGlnargGly 

554. CRAAAGCAAGCTCATGCCACAGCTGCCTGGGAECCCCTTGTGTCCTGCCAGCGCGGG 
GACGATCGAGTACGGGTCGACGGACCCAGGGGAAACACAGGACGGTCGCGCCC 
yrysGlyvaiTripArgval AspGlyleet:HisThrargCyshisCysGlyniaGl 

5. ATAAGGGGGTCTGGCGAGTGGACGGCATCAGCACACTCGCTGCCACGTGGAGCGAG 
AATFCCCCCAGACCGCTCACCGCCGTAGTACGTGTGAGCGACGGTGACACCTCGACTS 
tlerhrglyHisval LysasnglyThret ArgilevalGlyProArgThrcys rgas 
ATCACTGGACATGTCAAAAACGGGACGATGAGGATCGTCGGTCCTAGGACCTGCAGGAAC s S 
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AGGACCACAGGCCCGCACCCAGCAGCCAGGACCGGACSCCTG 

MetrpSerGyThrpheproleAsAlayrrhrgy ProcysthrpreLeuPre 
S2 ATGTGGAGTGGGAccriccCCATEAAGCCACCCACGGGCCCCGTACCCCCCTTCCT 

TACACCCACCCGGAAGGGGAAACGGAGGGGCCCGGGGACATGGGGGGAAGGA 

Alaproasnyr ThrpheAlaleurpArgValSerAlaguGluTyrValGuleArg 
SS SCGCCGAACTACACGTCGCGCATGGAGGGGCGCAGAGGAATAGGGAGAAAGG 

CG3GGCGAGGCAAGCGCGACCCCCACAGACGTCCCAACACCCACC 

GlinVaiglyAsppheisyrWalthrgyMetThrThrAspasneeuysCysProCys 
594. CAGGGGGGGACFCCACTACGGACGGGTAGACACGACAATCCAAAGCCCGGC 

GrcCACCCCCrGAAGGTGATGCAcGccCATACTGATGACTGTTAGAGTTTACGGGCACG 
Glrval PreSerPreGiuPhephehrglue Aspciy ValArgeuhisarg Phelaia 

C CAGGTCCCACGCCCGAAACAGAAGGACGGGGGCGCCACAAGGGCG 
GCCAGSGAGCGGGCTAAAAAGGCAACCTGCCCCACGCeGATGTATCCAAACGC 

ProProcysysproLeueuArgGlugiuvaSerPheArgValGlyLeuHisGiuTyr 
6CE CCCCCCGCAAGCCCITGCGCGGGAGGAGGATCATCAGAGTAGGACTCCACGAATAC 

GGGGGGACGriCGGGAACGACGCCCCCCCAAG AAGCCATCCGAGGGCAG 

ProValGySerglineuprocysGlurroGluproaspVaAlaValleuthrSeriet 
62. CCGGAGGGCGAAACCGCGAGCCCGAACCGGACGGGCCGGGACGCCAG 

GGCCACCCAGCGAAGGAACGCTCGGGCGGCCTGCACCGGCACAACTGCAGGTAC 

ethraspproSerHSleThrAlaGuAaalagiyargArgleualaArggly Ser 
S. CTCACGACCCCCCATAAACAGOAGAGGCGGCCGGGCGAAGGTTGGCGAGGGGATCA 

GAGIGACTAGGGAGGGTATATTGTCGTCTCGCCGGccCGCTCCAAccGCircCCCTAGT 
ProProServal AlaserSerSerAlaSerGirleuSeralaProSerleutys Allahr 

524. CCCCCCCGGGCCAGCCOCGGCAGCCAGOATCCGCCCACCCAAGGCA ACT 
GGGGGGAGACACCGGTCGAGGAGCCGATCGGTCGATAGGCGAGGTAGAGAGTTCCGTTGA 
CyshirAlaasniisaspSerProAspalaciuleuleGlualaAsnLeuleuTripArg 

63C TGACCGCRACCAGACCCCCGAGCGAGCCAAGAGGCCAACCTCCAGGAGGFGRE 5 
ACGGGCSAGGAce AGGGGACACGACCGAGTACCCGGGGAGGATACCCC 

GlnGluMetGlyGly-AsnileThrArgvalciuserGluAsnLysvalvalrieleuasp 
535. CAGGAGAGGGCGGCAACACACCAGGGTTGAGCAGAAAACAAAGTGGGATTCTGGAC 

GCCTCACCCGCCGTGTAGTGGTCCCAACCAGTCTTGTTCACCACTAAGACCTG 

SerPheaspproLeuVal Alagluglu AspcluargGlueServalProalaglue 
642 CCCGACCGCGGGCGGAGGAGGACGAGCGGGAGATCTCCGTACCCGCAGAAAC 

AGGAAGCAGGCGAAcACCGCCTCCTCCGCTCGCCCCTAGAGGCANGGGCGC TAG 

LeArgysserArgarghealagnala.LeuProValpAlargeroa spyrasin 
648 CGCGGAAGCCGGAATCGCCCAGGCCCTGCCCGTGGGCGCGGCCGGACTATAAC 

GACGCCCAGAGCCTCTAAGCGGGTCCGGGACGGGCAAACCCGCGCCGGCCTGAATG 

ProProLeuVal Glu?hetrpLysLysProAspyrgluproProval WalhisGiycys 
65. CCCCCGCAGGGAGACGGGAAAAAGCCCGACACGAACCACCTGTGGTCCATGGCGT 

G3GeGCGACACCCGCACCTTCGGGCTGAGCTGGTGGACACCAGGACCGACA 

roLeu ProProProLysSerprePrevalProPreProArgysEysArgThrvalVal 
569 CCGCTCCACCFCCAAAGTCCCCTCCTGTGCCTCCGCCTCGGAAGAAGCGGACGGTGGEC 

GGCGAAGGGGAGGTTCAGGGGAGGACACGGAGGCGGAGCCTTCTTCGCCTGCCACCAG 

eurgiSerthreuSerthrala.LeualagluteualathargSerPheGlySer 
556 CCACGAACAACCCATCTACTGCCGGCCGAGCTCGCCACCAGAAGCTGGCAGC 

GAGGACAGGGGAEAGATGACGGAACCGGCCGAGCGGTGGTCTTCGAAACCGTCG 

SeSerthrSerGlyerhrgyAspAsn'thrThrthrSerSergluproalapreser 
52. CCOAACCCGGCATRACGGGCACAATACGACAACACCTCTGAGCCCGCCCCTC. 

AGGAGGAAGGCCGAATGCCCGCTGTAGCGTTGTAGGAGACTCGGGCGGGGAAGA 



Patent Application Publication Aug. 28, 2003 Sheet 75 of 145 US 2003/0162167 A1 

GlycysProProAspSerAspalagi SexyrSerSerMetProProLeuguGlyG: 
6s. CGCSCCCCCSACCCGACG3 GAGCCACCCCATGCCCCCCCTGGAGGGGGAG 

seas a vanananaa Aaaaaaaaaaapvaa as CCAGGA AG3AGG GGGGGGACCCCCC pure s AA www.V.VWe'Wow a 'We's aws Mr a sewn we wou al Vs AGGACGGGGGGG 

Air A. a t ProGAspreAscle:SeraspCySerpSerhrWaSerSerglu Ala Asr Ala 
h r 

is a 4 G333ACC3GACAC3AC333CAGSCAACGGCAGTAGTGAGGCCAACGCG 
area AA As a Aaah 4 Marris MMs g3Acc33AG3332AGAAC337S3c.3ACCAGSCCAGTCACACCCSGEGCGC 

Git AstvalaicysCysserMetSerlyrSerrethrgyAlaleuVal ThrProcys 
53 giggAGCKGGGCGCCAAGCACCGGACAGGCGCACTCGCACCCCGGC 

aaaaaya ruth an As 3CCA3AG3ACA33ACGAGACAGAGAGAACCGTCCGCGGAGCAGTGGGGCACG 
AaAagluggGreysieu Prole Ash AlaleuSerAsnSerLeueuArgishis 

63S G3GCGGAAGAACAGAAACGCCCACAATGCACAAGCAACTCGTGCTACGCACCAC 
CGGCGCCTCTGTCFGACGGGTAGTTACGTGACGGAGCAACGATGCAGTGGG 
AsneeuwayrSerthrThrSerArgSerAaCysGirArgGinLysLysValThrphe 

32 AAGGGACCACCACCCACGCAGGCGCCAAAGGCAGAAGAAAGCACA 
2AAACACAAAGGGGTGGAGTGCKCACGAACGGCCGCTCTCAGGAAA 
AspargeuGnWalleuaspSerHisTyrginAspValleysGluVal LysAlaAlla 
GACAGCGCAAGCTGGACAGCCATTACCAGGACGACCAAGGAGGAAAGCAGCG 
CCTCCA3GrCAAGACCGTCGGAAGGCCTGaATGAGCCTCCAATTTCGTCGC 
AaSerey's Waysala AshLeeuServal Gluelu AlaCysSerie ThrroPro 
GCGCCAAAAGTGAAGGCTAACGCTACCGAGAGGAAGCTTGCAGCCTGACGCCCCCA 
CGCAGCACCCGAGAACGAAGGCACCCCSAACGTCGGACGCGGGGG 
HisSealays Serly spheGlyTyrglyAlaysAspval ArgCysis.AlaArgeys 

C CACCAGCCAAATCCAAGGGTTAGGGGCAAAAGACGTCCGTGCCAGCCAGAAAG 
GGAGTCGGRAGGTOAAACCAAACCCCGTCTGCAGGCAACGGACGGTCTC 

F i g RE s 4. S AlaValThrisleAsnServal TrpLysAspleureuglu AspasnWalThrproie 
26 GCCGAACCCACACAACCCGTGGGAAAGACCTCTGGAAGACAATGTAACACCAATA 

CGGCAGGGGTAGGAGGCACACCTTCGGAAGACCCTGTTACATGcGTAT 
AsphrThrileet Alays:AsnGluVal PhecysvalGlinProGluysGlyGlyArg 

732 GACACACCACAGGCTAAGAACGAGGTTTCGCGCAGCCGAGAAGGGGGGCG 
CGGAGGTAGTACCGATTCTTGCTCCAAAAGACGCAAGTCGGACTCTCCCCCCAGCA 
LysproAlargeuleValPherroAspLeuGlyval ArgWalCysGluysMetala 

381 AAGCCAGCTCGTCTCATCGNGTCCCCGATCGGGCGTGCGCGTGTGCGAAAAGATGGC 
CGGCGAGCAGAGAGCACAAGGGGCTAGACCCGCACGCGCACACGCTTTTCTACCGA 

Let TyraspVal ValThrysleuProLeu Alaval MetGlySerSerTyglypheGl. 
44 GFACGACGGGTTACAAAGCTCCCCTTGGCCGTGATGGGAAGCTCCTACGGATTCCAA 

AACAFGCTGACCAAGTFTCGAGGGGAACCGGCACACCCTTCGAGGAGCCTAAGG 
TyrSerProGyglargWalGlupheleuVal Glin AlaTrpLyssertysysthr Pro 

53 ACCACCAGGACA3CGGGTTGAATTCCTCGGCAAGCGTGGAAGTCCAAGAAAACCCCA AGAgGGCCGCGCCCAACTTAAGGAGCACGTCGCACCTTCAGGCTTGGGG 
tetGyPheSeryrasp?thrArgOyspheAspSerthrival ThrgluSerAspleArg 

56 AGGGGCCGTAGAACCCGCGCTTGACCCACAGTCACGAGAGCGACACCGT 
ACCCCAAGAGCATACTATGGGCGACGAAACTGAGGTGTCAGTGACTCTCGCGTAGGCA 
rSlugu AaleTyrginCysCysAspeus spproGinRaArgval Alaleys 

52. ACGGAGGAGGCAATCACCAATGTGTGACCTCGACCCCCAAGCCCGCGGGCCATCAAG 
SCCCCCCSAGAGGTTACAACACTGGAGCGGGGGTTCGGGCG3ACCGGTAGTC 

Serethgilurge:TyrValGlyGlyProLeuchrasnSerArgglyGluasncys 
55. CCCCACCGAGAGGCTATGTGGGGGCCCTCACCAATTCAAGGGGGGAGAACGC 

AG33AGGGCCCGAAAACAACCCCCGGGAGAAGGAAGTCCCCCCCGACG 
3yry:Arg-Argos.ArgAlasergyvaleuTrrSerCysGyAsheh 

wer to as an a an As areas a saas a 4 33CACGCAGGGCGGCGAGCGG3g AcrgACAACTAGCTGTGGTAACACCCAC 
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are as a is as an area assassassassess as a passa as as are respers sea as as an seasesses areas CGAAG3GCCACGGCGSCGCCGSAGA33ASACACCAGGG3AGG 

Csyrielys Ala ArgAaaacy's Argalia, a Gly-eign AspCysTretLeu. 
SC G3 ACACAAGGCCCGGGCAGCCGCGAG33GCAGGGCTCCAGGACTGCACCATGCTC 

CAGASCCGGGSCCGTCGGACAGCCGG3GCCCGAGGCCTGACGGGTACGAG 

WalcysGlyAspas petal WallecysG SealaGlyVal Glinglu AspalaAla 
36 GGGGGCGACGACTTAGCGATCGGAAAGCGCGGGGGCCAGGAGGACGCGGCG 

CACACACCGCGCGAATCAGCAATAGACACCGCGCCCCCAGGCCCCGCGCCGC 

SerLeuArgAlapherhrgluAiaMethrasgTyrSerAaProProGly-AspproPro 
7 S2. AGCCGAGAGCCOACGGAGGCTAGACCAGGTACCCGCCCCCCCGGGGACCCCCCA 

CGGACCCGGRAGGCCCCGATACGGCCAGAGGCGGGGGGGACCCCGGGGGG 

GlinProGluTyrAspLeuglueulleTheSerCysSerSerAsnvalServal Alais 
98 CAACCAGAAAGACTGGAGCTCATAACACATGCTCCTCCAACGGTCAGTCGCCCAC 

GGGCAGCTGAACCCGAGAGTAGACGAGGAGGGCACAGCAGCGGGTG 

Asp6 yalaGlyLysArgValTyrTyreuthrArgAsppreThrThrProLeu Ala Arg 
834 GACGGCGCTGGAAAGASGGCTACACCCACCCGIGACCCACAACCCCCCCGCGAGA 

CGCCGCGACCCCCCAGATGAGGAGTGGGCACTGGGAGTGGGGGGAGCGCTC 

Alaala TrpGluhiralaArgishrproVal-AsnSerrpeuGlyAsnleieMet 
BC GCGCGGGGAGACAGCAAGACACACCCAeCAACCGGCAGeOAACAAATCA 

CGACGCACCCCGCGCSGGAGGTCAGTAAGGACCGATCCGTGTATTAGAC 

PhealaProThreurpalaArgeteLeuMetThrisPhepheservalleule 
E5 GCCCCCACACGGGGCGAGGATGATACGAGACCCATCAGCGTCCAA 

AAACGGGGGGreACACCCGCTCCACATGACTACTGGGAAAGAAATCGCAGGAAA 

Aaargaspolnireugiuglinalaleu AspCysGlueTyrgyAlaCysTyrSerie 
822 GCCAGGGACCAGCTGAACAGGCCCTCGATTGCGAGATCACGGGGCCGCTACTCCATA 

CGGTCCCGGCGAACGCCGGGAGCAACGCTCAGAGCCCCGGACGATGAGGAT 

GProLeu speu ProProleIeGlinargueu FRE is 
23 GAACCACIGACTACCTCCAAOATOAAAACC 

CTTGGGAACAGAGGAGGAGTAAGTCGAG 
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36 

ensation of DNA CA25a 

Agargrgesagasaegyyvaleophrauercisclyphalasp 
cCCCCGGGCeCCAAgg3AAGGTCANc3ATACCACGTGCGGCCGCCG 
GGGCCSCACAGCGGRAAACCCACCAGAGCTAGGAATCOCGCCGAGCCG 

eutaeglycyrrerofalgyiaProLauglyGyllalaArgaeus a 
ACCACCGAAACCGCCCCCCCCNGAGGCGCGCAGCCCRGG 
GGAACCCAGANGCGAGCCGCGGGGAGAACCCCXCACGGGGA 

SEEEEEE: A neuroglycys gresses celeCGNAce AAG Cecerer 
Greccess accGCCGCACAACGGCCC.GGANGKMOMA 

Sorpha SarahautasulaetiauSarCysauhr ValProalaserAlayr 
GCerrocarcsecrgetic CTACTGGCCCGCCGGCC 

CGGCeCACGACCACACCCCACCCCGA 

Glava Argases asgyesterski Valhasa.Aspyrosasesserle 
ACCAAGCCACC acroMAATGAGCCAATCGAGA 
ercegoercCCAAAccGCA ACNACGGARAGCCA 

---we with CA167-as-s-s-s-s-------- 
Yayrgullai HistroglycyVal procyaVarggu 
RicsecCecce concogggggcGCCCGCCG 

AAACA GreecogGoogle.cgigsegg CCASCAGGGVACGCMGCAC 
d haplap 

GyaraaiaserArgeystrevalaia tatthrproTrail 
AgggggggggggggoeNGACCCCACGGregg 

Fere 56 
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earanation of DNA CA2 goa 

LysyasalysegAsah Agrgoglia AapWaysPhepreclyGly-Gly 
AAAMAVAAAAAAACGAACACCAASCGCGCCCACAGGACGTCMAGNCCCGGGGGCG TTTTTTTG. GCAGGGGGCMGCGGGGRCCNCCAGTTCAAGGGCCCCC 
GlneyalGiygyfayreupoArgAggy POArgauglyfar 

E. cocGregg CGACACGGCCGCGCMGGcGCCCAGATTGGGGGCGC 
AGCGCVACCMCCNAACAARCGCGCGTCCCGGGACEAACCCACACGOGC 
ThrsgyshirSeg linPaggll PoCPCySA. st ESSESS: EE acaroracecracoccacaoccacecareer 

Progul h Gregg PerpretautyrgyAsn 
cities CCCTGGCCOCCAGGCA 
See CCCCCCCCCCXCONCACACCCCCCARMCCCCCCACAACC 
CucyCysGlyfr AliaGlyTraulouserpretargGySarargreaSarfragiy 

24 ASGAGGGCSGCGGGGGCGGGAEGGCSS GreeceCCGAGCCCCCCCCACCCG 
A?sassical elecCOMMAC 

ProTrapproagarglarger ArgaarleuglyEyWaleAspareuthrCya 
3C GCCCCACWGCCCCCGGCGVGGNCGCGCAGGGAGCCACC AACCCACC 

cGee Stretc. COMMACCCACNGAGCCGACCA 

Ghanaspauglycyriterrotaviyalgly AaroevglygyAAlu 
36 EEE s Gee 

CGCCGAACGGCNGGAGACCCCAGGGCGA3CACCCGCGGGGAAACCACCCCGAC 
----------overlap with CA216asses------------ Argala eulahi Glyval Agaleuglupglyval AAA. Thrgy ASD 

42 MegCCCNCCCGCANCCCXXCCCCCGAAGACGGCGGAACYCCAAVCCCA 
3GC (WGACC CrococcAACGGCOC 
ana-a-ayaasadberrap MAA-saerpriseh husah 

aproclyCyaserPhaserherhe 
4 ACCACCGG NGCCNCCTVCCNC 

CCAAGACCAAGAGMcGAAGMG 



Patent Application Publication Aug. 28, 2003 Sheet 80 of 145 US 2003/0162167 A1 

Translation of DNA ag30a 
F.G. 58 

iMet Servaival cliproProGyProproLeu 
getAlaeWalCP 

CGA AGCGCACCCAGCCTATATGAGGTCGTGCAGCCCCAGGACCCCCCC GCGCTCGCAGACGGTACCGCAACATACCACA3CACGTCGGAGGTCCTGGGGGGG 
roGyglu ProA 

5. CCCCACAGCCAATCCCNGCGGAACCCCTGACACACCGGAAGCCAGGACGAC GGCCCTCCG3TAOACCAGACGCCTGGCCACCATGGECCTAACGGCCTGG 

heterogy AspleuGlyval ProProginAsp 

2 CGGGTOCTTTCTTGGATCACC3GCCAAEGCCTGGASATTGGCCGTCCCCCCGCAAGA GccCAGGAAGAACCRGGGGCGAGTACGGACCTAAACCCGCACGGGGGCGTTC 
CP AM Glyallacys 

cysAs. 

8 CGCTAGCCGAGTAGTGTTGGGTCGCGAAAGGCCTGGGACGCCTGATAGGGGCT GACGRTCGGCACACAACCACCCTCCGGAACACANACACATCCCACCAA 
GlucysproGlyArgSerArgArg?rocyshirtetser ThrasnproLysProGlnys 

24 GCSAGTGCCCGSGAGGCCSAGACCGGCFCCAGAGCCGARTCCAACCCAAA 
CGCTACGGGGCCCCCAGACCATCCACCGGTACTCGGC.ACCA NCCACTT 

Lys Asr Lys Argasm.ThrasnargargreGirasp Ways PheproglyGlyGygn 

33 AAAAAAACAAACTACRCCAACGGCCCACAGG, GCAGCCGGGGGCGGC 
TTCTCCATGTGGGGCAGCCGTCCCCACTCAACCCCCCACCCCCAG 

IlievalelyGyvalTyrLeueuProArgArggly ProArgeuglyvaargala Thr 

35 ACGGGAGGAACGGCCGCGCGGGGCCAAGGGGCGCSA TCTACAACCACCCAAACARSAACCCCCCCCCCCCCGATCAACCCASACGCGCGCT 

Aegys'ThrSerGluargserGlnProArgglyArgArgGraprole:Protys Alaarg 

42 CEGAAAGACCCGAGGGCGCSACOGAGGTAGACGNCAGCCACCCCAAGGC CCCTTGAGCCGCCACCGGGAGCTCCACTGCACTCCAACCCGCCGAG 
Argeroglugly ArgThrTrPAlagnprosyry'r?roTrpproLeuTyrglyasnGu 

-Overlap with C9 Oa-------acre-----sers 
8. GCGGCCCGAGGGRGSACCGGGCICAGCCGGGTACCCTTGGCCCCCTATGGCAAG GCCGGCCTCCGTCCGGACCCCACTCGGGCCCATGGGAACCGGGGACATACCCTAC 

ame 
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F.G. 58-2 

GlycysgyfrtalagyirpLeucuserProArgglySerArgProSerTrpGyPro 
starrespo-server uprison m-r-roops parasrael. 

54 AGGGC GCGGGSGGCGGGANGGOCCGTCCCCCGGGCCCGGCCACCCCCCCC CCAGCCACCCCCCACCGACCACAGAGGGGSACSAGAGCCGGATCGACCCGG 

rtraepProArgArgArgSerArgAsneuGyalysvalleAsphrieuThreysGly 

65. CCAAGACCCCCGGCGAGGICGCGCAAGGGAAccTCATCCAACCCTACGEGCG 
GGCCGGCSCCACCAGCeCGAAACCCATCOAGAGAGee AATGACGC 

Pine 

a-paro 

65 GCTC 
CGAAG 

un Start of logg Y ORF 
putative first amino acid of large HCY tly e 
Putative stal encoded peptides that may play a 
traasational regulatory role) 
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Translation af GSA CA205a 

WallauglyAssiglugoCSSlythrala.OP Ali Gyalacy Glucy spregiy 
1 GTCTTGGGTCGCGAAGGCCTTGTGGTACTGCCTGATAGGGSGCTTGCGAGTGCCCCGG CNACCNGOGCTCCGCACACANGACGGACACCCACACGCOACGGGGCCC 

Pre-Muaasa 

ArgSarargaryprocysthratsarthrhanprotys Preclinargy's Thrysary 
6 AGGCCGAGACCockcgregCACGAA CCAAACAAGAAAACAVACG 

Tessacre NCCCCG SocioecCreeArcGRC. NCTCCA 
rear---or -arah areap-submb-shapuppymasse-enabbapapal 

AsahraonaryArgrarogiaugvayo heroglycyrgiygalvagyg: 
l2 Scies: TGGGNCGCACCCCCNCNCCNCCGTCCCCCCCACCCCCAGTCMGCVCCACC 

W resis:::::::::: Se 8 CCMA Gelect? CC CAAATGAACAACGGCCGNCCCCGGGAOAACCCACACCCCCCNYCAAgg 
-a-sas-s-s-s-Ovselae with CA290a ap-a-rrahdrews as 

l GlurgSergneroNigglyArgArgglintrolaproLA Argargeroglu Gly 
26 CACCCG ACACCACCCACCCCA GC CSCGCScMCGCC 

CCGCCAGCGGGNCCOACGCMGCGGAAGGGGCCGMGCMCCGGGCCCC 
p-shasara-passam 

Argh AlaglinProGlyTyrproproteuTyrgyADGluglycys 
CMCCCCCNCCCCCCCCCCCNCCCCCCNC ANCCAATCACCCNCCC Assee CCCAGCCKGCCCAGGGAACCGeigVANCCGACNCCCACC 

a putative laitlater eth Online Codon 

FIGURE 59 
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Translation of NA lisg 

perp wrewmm apart am al-Hi is a 

ProproCP 
Se:Thr4etAsrils.SerProWalArgAsnTyrcysteuiisaaciusarwal.A. 

fleusistiegliaereuProCysGlugu.auletaserSerArgargysargeu Ala 
CCCACCAGRATCACTCCCCGGAGGAACTACGTCCACCCA CeCIGCC 
GACCCCTACTACINCAGGGGACACCCRATGACAGAAGTGCGTCTTCGCAGA CGG 

iNetSaWai WalCrprecProGlyProProLeu ProGlyglu ProAM 

MetAlaleuVacP 
e AGGCG'AGASAGGTCGGCAGCCTCCAGGACCCCCCTCCGGGAGAGCCAXAGT 

ACCGCACAACCACAGCACGTCGGGGCCTGGGGGAGGGCCTCCGGATCA 

2 GSTCGCGGAACCGGGAGACACCG3AAGCCAGGACGACCGGGTCCTTTCTTGGATC 
CCASACGCCGGCACCASGGCKTAACGGCGCGGCCCAGGAAAGAACCAG 

-------------ovarlap with g30a---------------------- 
NetPreely AspellyWalproProGraspCysA4 

is AriccoscreAAGccrgGAGATITGGGcGregCCccescaasacrgcraGoogAGTAGTGT 
CCCCCACACCCACCCEAACCCCCACCCCCCCTICTGACGA CeGCACACA 

OP A4 Cly AlacycGlucyaproGlyArgsar 
e 

24 reggcGCGAAAGGCCGTGGTACNGCCTGAAGGGGCTGCGAGGCCCCGGGGG 
ACCCAGCGCTCCGeaCCATGACGGACTACCCACGAACGCTCACGGGGCCCTCCA 

rightg 

O. CGAG 
ACCAC 

8 : Start GE log HOY ORF 
& a Putative small encoded peptides (trat may Play 

A translational regulatory role). 

F.G. 50 
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Translation of DNA l8jh 

-----overlap with 5e ------------------------- 
GlyAlaCystyrSerIlieGluproLeu aspleuProProIlelleglnArgeu HisGly 
GGGGCCGCACCCAAGAACCACGGATOTACCTCCAATCATCCAAAGACCCATGGC 
CCCCGGACGAGAGGTACTTGGTGACCAGATGGAGGTTAGTAAGTCGAGGTACCG 
LeuSerAlapheSerLeutisserTyrSerProGlyGlulleasin ArgWall AlaAllaCys 

6. CCAGCGCATTCACCCACAGTTACTCTCCAGGGAAAAATAGGGGGCCGCATGC 
GAGTCGCGIAAAAGTGAGGGCAA GAGAGCTCCACTTAATTATCCCACCGGCGACG 

Glyr 
G 

LeuArgyszeuglyWalProProLeu argAlaTripArgHisargalaArgSerVaArg 
2 CTCAGAAAACGGGGTACCGCCCTTGCGAGCCGAeACACCGGGCCCGGAGCGTCCGC 

GAGTCTAACCCCAGGCGGGAACGCTCGAACCCTGGGCCCGGGCCCGCAGGCG 

Ala-ArgeuteualaArgGlyGlyArgAlaalaleCysGlytystyrLeuPheasnTrp 
8 GCTAGGCTCGGCCAGAGGAGGCAGGGCTGCCAAGTGGCAAG ACCTCTCAACGG 

CGATCCGAAACCGGCTCCTCCGCCCGACGGTATACACCGTCATGGAGAAGTGACC 

AlaValArgThrysLeuys 
24l GCAGTAAGAACAAAGCCAAAC 

CGTCATCTGTTTCGAGTTG 

* nucleotide heterogeneity 

FIGURE 51 
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SERENCE OF THE HOV car. A sensa strary 
(Aspectice reas overlappisc cones ble/leg/assic/CA20s/ 
CA29a/CA2l6aile/CA67bacAl36AA84 saCA59a/K3-M263/.3/ 
2/4 alb/7/7/8/33 cob/37b/35/36/8/32/33b/25caies E 332/339/39cas fasg/26/ise/b5a?sih 

r arre 

CACTCCACCATGARTCC CCCCTGTGACCACACGTCTTCACGCAGAAAGCGC 
CCANGGOGAGASAGGCGGCAGCCTCCAGGACCCCCCCCCCeeGAGAcacTA 
GGGTOGCGGAACCGGCCCCCAANGCCCGAGACOGGGCCGA 
CAACCCGCCAATGCCGGAGAGGGGGCCCCGCAAGACCACCCGAM 
GGGCGCAAAGGRACCGCGCGTGCCCCGGM-3C 

rt Putative late later authora as codon) 
GCCCCACCGGOACCAGONSANAACCRAAMAAJVAAAAAA 
CACOMACCGTCGCCCCAGCCAAGCCCGGGGGGNCGCNCGNCAes 
ACGCCCGCGCGGGCCCAGGGSCGCCACGMGWGA CGA 

GCGCGAACCCGGGGGCMGCACCCCNAcceecca 
GACccCCTCMGCCCGCGTCCCNGGCCCCCAGGCANAGGGGGCGGGGGGC-sco 
GGGAYGGCTCCGCCCCCGGGGGCCGCGGGGCCCCACCCs 
TACCCCCCAATCGANCGAACCC Acer GCGGCTCCCCCAT 
GGGGACAMCCGGSGCGCCGMGCGCCAGGGCCNGGCecte 
CGCCGGGGAA's ANGCGACCCGGGCC 
CNCTANCECCTCGGCeeGCCCTTGCraneerscCCGCCGCCACCGT-90 
GCGOAACCAGee CCACAAceCCCRC Ceccia 
CACCCGGCCACCCAccGCoAcceeGGGGCGCCCGCGreg GiggeMA 
cCercegg acco CGGGACCACAceVAt Cox 
CGCGACCCCCGACGNCACANCACEGCGTCGGGGCGCeACOccGregg 
COACGGGGGGMCCA Goggen graceXCCCAACNCSAC-20c 
TCA? CCCCCCCCCCAGCCAAGCC CACCCGGCCAA WC. 
GGCACCCAGGGGAA AGAGAANGGCCCCCGGC 
GCCACCAAWGCCGC ANCCCNGGGCCNG 
ACCNeeCGGGCAMCACCCAGGGGGGMAGGGCGGGTONG AT 
scGCGCAeCeeeeee AAGCCGCCCAccCCCCCA-500 FIGURE 62 
ACCGCCA Neece:CCCACCAGGCGCeeGee NCGA 
CAACACACGGGGGGCACAATAACGGCCCAAGOVACARACSA 
ACCCCCCTTGGCAccort CCCMAGTreacNTCACGCNGCCGA 
GAegCAGCCAGCNGCOGACCococcArticlected MNAGA 
GCCAAAAICCCCCAs Geoffseas CCCCCCAAAACCN-800 
CGAge GCCGAAAs NG GAssoccess 
GGGGGGGAAGACCACAGGGGGGGCACAVGCGCoAGAC 
GGRCGCGTCCWCNAACGGCACCCCAAGGCGGGCNG 
GAag ActressCACAAGGGCecca 
GoalRecretcCCCGANGCCGCVANCOGACCAAA-2C 
CNCGGGCGCCGC agreesCollegCONCATAG 

ACACAWA WA Ace Ark 
AccGSTOeAACAAGGGGGAMorecogCAAcrgeoGGGGOAACGrigogAct 
GGAAGAAGGGARGGCAeroReccencCACCCTACACAGTCCCCG 
CCCCCGGRCCCAACCCACCAGCCreCCACCGGCCCACCCCCONCA-2C 
GAAAcrgesserteggenfee CCGGGECA 
racticeactice CeCCNC accCGCGACGCGCGCNNGCCCN 

Greg AGACAAccCNGCGAGCC GAAAAAA 
ANCACONCCCCCCCGoocercarriaICCCCRCGNCCC 
GCA.GGAragg's secCCGGGTCACAC CMGAGG2G 
GCCCCNOONGC,CACCCCCCACCCCGGACCACC 

GoggTGTGGGGGGGOGeogrgANGGCGCGACONCACCAA 
AACCACACGTCCGGGGCATTACAMCGA 

ACCACCCACCCACCCCCCNAACGTCCGGGGGGGCGCGAGCCGCA 
AATGAACCGNCCGGAAAACOWAGCGCGGC-3CCO 

CCCGAccCACTCTCAAcOCCCTTAVAGTCCCAGGCG 
3CCAGSOSocracieceigGCGGAAAGACGGAGCCAACG 
AACTAR CACGTCCCACCA, CCCs 

CCCCGGGCGeGCACAAceCSGCSAGACGGCGSGAGACCAS 
C3TCCAAANGGGACCAGCACACTCCCCCCCAGAAccGCCGCGGCGG-33 CO 
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CCGCCONCCCAMCOceCCNC3CCCGAAAAGGGACGG 
Conce McAACCCACA3CCGGCCGAGCCGCCACACNG 
cCACGGAACGGGCACAAAAACACCCACCCCGCCCCC 
CercCCCCCCCGATCCGCGCAGOCTATCCECCAGCCCCCCCGGGGGGGA-7SOd 
CCRGGGGACCGGAECTGCCGGGTCACGTCAACGGECACWGCACGCONACGC 
cGGGATSTCGGCSEGONCAAGNCAcca.gc.cGGCGCACCCAcco. 
CGCOGCGGAAGAACAGAAAGCCACMAGCACAAGAACGGCC2CCCA 
CAATTGGEGACCACCACCNMcCCAGGGGCOAAMG3CNGANAGTCA, 
GAccCCAAGrace AccCecGAClear acc-78dc 
GeoVeccles CCACCCAGGAAGCNGCMGCCGAGCCCCC 
AcACCAGCCAAATCOAAGGGAGGGGOAAAAGACCCG GCCA GCACAA 
GCCGACCONCACAAccNegAMCCXNCGAAGACAAgacCAAt 
AACACANCAGCCAAGAAgMG3GCGOACCRAGVAGGGCG 
AccroscACGTCCCCATCGGCCCCCCTGSCCAA Arc-OO 
stretcCACCCGAAAAGNCCCC gccCGNAGGG VorcCMGGACCA 
AceCGGAGCGGGACCGGOAACGGAAVeccCC 
Accee ClecoccGTGCCACNGCAC MeeGACACG 

TACGGGGAceCAAGACCAAGix AOCGACCCAGCCCGCGCCSA 
GRCCCCACCAAGGCATNGraccooccNaCCACAAGGGGGGAGAACTG-9-Co 
CGGCTATCGCMGGCCGCGCGAGCGGCGTACNACACTAGOGGGANCACCCGMC 
YGCAR CAGeoccer GNCCACCCCCACCCCCAGCCACCANGC 
occaccGyeongg ANAGCGCGGGGGNAGGAGCCGC 
GAC MAGICreeCAA MetaCCCCCCCXCCCCCCCCCC 
AWACA Researc WCACCCNCCAAGONGCGC-97 
CAccGCGCAMMOGCM CoccoongAMACCCC 
AGCCGNAVOAAAACACCCAGO TONGGCMGCACAAAs CNT 

F G RE 5 2 2 
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MMUNOLOGICAL SCREENING IN BACfeAA 

-- -r-, -r a tre+ 

Tronsform E coli with Recorabenant Plasmids 
s Bocterio on 

Nitrocellulose filler 

lyse with Chloroform 

asA absorbition/DNAseAlysozyme 

Fer 64. 

incubote with 
25 secondary critibody 

Autorodiograph 



AC 

(#) og (+) o« 

CoMMr. 

sevee e 

CAaac HCY frno 
Cloo Nye 

ult...laaalu: 
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Strueture of the HCW polyprotaic 
warms uses basabhus are warupa---aa-passassumphaburrors 

Froa tha putative initiator aethonin 

R 
NSTNPK2CRKKRNNRRPGowr-GGGWGGNPRRGPRGWRATR KSERSCGRRPPKARRPGROPGYPWPLYCAGCGracaspoo 
RGSRPSGPPRRRSRNGridledgMDLeGYPWGAPGGAARA 

Y 

2ARGVRVLOGYNYAGNPGCSFSEALsc vs WRSG-2CO 
Hrvest CPNSSYWAAPGCSRCWTVARO 
GKPATRRDWSACSALYYgosVegOSPR-3C 

W 
TCGCNC3IYPTGRAGONSPTT AWARSANAC AGVAGAYScNEAWLVVerMGVATYNGWSWSGry-0 
SAPGAKQNWINGSNLNSAtcNSLNGWAGLYNSS 
GCFRASCRPLOFCeeseSCPOCRPYCYPPRPCGWPAR-SOO 
SWCGPwyer PerWWGTDRSGAPSK AND WVNTRPPGNF 
GC2s NSGAFCGAPPKWeek XPDAYRCGS-600 

PTPCVBYPYPCNY texyggva MACRG 
RoboCoS-SPECWPCSTLPALSGLKNWOW-700 
YYGYGSSASAWFLADARVCScott SQA2AA 
LWAAM KZW WAGKrefer 

(N) 
LAPQRAYDENASCGWIWGALLSPYaYISCOY, FIGURE 66 
TRWEACHWEPRWRGGRDAYCAVP YDAVGru900 
IIASLKMYWCRCAARKCCY (VANCYWY 
NicePRD (NeoAVAWEFWSCTxMOTVACGDNG-OOO 
PWSARRGRGPxeske APAYMCRGCCSG 
DKOY-GyovsTVGreatcGWCAWGGTRASKGPyg-loo 
YTNVooDEVGAPOGSRSLPCCGSSDEYATREADVVRRRGESRG 
SSPRSKSSCCFCPYALARCANAVFPVN-200 
Ers-YETCNSSPYYPSVNAFTGSGSWAAYVAOGY 

vivinpsvaartgrgansKaircroFNIRTCVRTITTGSPTYsrycar-1300 

RecCCCCAYCOXASG Voog AYWAA 
PSYWPPNENASTAGEPGAPWGGRSKC-400 

calcNWAYY WPSCWYWADAGY cod. 

Y s 
wroCTCWTOryopsider TIEPOAvs.RTRRGRTGRGRPGYN-500 
TVPGRSGSSYEAGATPWRANCW 
Carnegyrician rockCGNPY WAYATWCARAOA-600 
PPSWXKCREKPGP-REGAVN2LTHPWTKYNCS 
ALWSNMLCCWAVAYesNCWCW PAOR yello 
LYNFDCEECSQLPY2GeOduake Ate ASRAYAPAW 
CNAHSNFSeasTPCNPAACAFTAAWSP-00 
LTGCTLLFNLGGYAAAAPNAAGAAGAAEGSYGeVo 

(G) 
AGAAAWAFSGSYNPASPGAWWOAA-900 

HC) 
RPGEGAVNAFASRCNEWSPYPESMAAVAISS LyricLRReigwissecTTPCSGSWRDFDWCWLSDERWIRAK-2000 
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(Y) 
PiscipwscCCYCVRCECORCGAIGrwerrygg 
CredisgaretarTTPCPAPNYAersaEary EIRVGore-200 

YW NetNCPVPPFGWRLAPPCRWG 
PWGSEPCE WAYDSAGRARGSPSYAss22 SSSASEAAANSPYA-ANReNesay 

WSDPLADERSVPARKSRFAAPYAPOYEPPV-230 

WroyeeWCPePPRSPPVPPPRExxyySSALAAR 

(FA) SFGSSSSIGNSS-PAPSGCPPSSYgspplicagop-20 
SDCStrevsseNAECWvecstasysegALWSPCAA regresses. 
.NYSSRSARCY DROSYOVASWKA-2SO 

SWCSPPSSKWCHARRANS: 
Wager GPR WWWAYNW 26 
KPAYSSYTOYSPCRYSTPsycrosy 

(e. 
SRTEEAY.cccbreya SteveGriscogree2O. FIGURE 66. 
ASGYSCGNLOYAMACEAAgostoeversaw 
ElserNARY APPGo-Yo Sessrs Wogger-2800 
WPPRUAA WNSCANHF 
SWArgetocystopgrigessessPG-29CO 

NWAY WARNAR-AAAAAYAW 
RKK-----Stop codon not yet rancha) 

( ) is eterogeneity cue to pessible S" or " 
tralia coating artefacts. 






















































































































































































































































