HUVAN ANTI BODI ES AGAI NST HEPATITIS C VIRUS (HCV) AND USES THEREOF
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25Accordingly, the invention provides several advantages that
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i ncl udes both (a) an isolated human nonocl onal anti body that
specifically binds to a first 20 HCV isolate; and (b) an isol ated
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35 antibodies also localize to appropriate sites in humans nore
efficiently than non-human anti bodies. Furthernore, the treatnent is
specific for HCV, and is reconbi nant and highly purified and, unlike
traditional therapies, avoids the potential of being contam nated
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( Fi gur e mmpclopalipspolyeigneli aﬁgquw% 9F antRp-bopkngparporsdhereoftbatppeifiegiyt er
to PVPF bliiﬁll EBhIEHE_ 2. Id/&&t&ibaﬁir{ijﬁrﬂ,gﬁz ﬁ@l&@loﬂaﬁrﬁ?ﬁd@%r%ﬁ%&n&iﬁdﬁp@Z&tibﬁlﬁhereof
nmonoclt onal . S - - usi n nti - use | S). Or .
Tt honBrei A bindd 5 HEY £6kds “In R bt il Pt tpeGe AP ochatiioRlog ki
cheni | urimahedss boith (a)eancigaliated humar senoclonal agahody e sprcifidally boidsbd efifsp i s

25 iRdi qatehohROYRd [H)anNoRitsd i R6AJEIN41 A fbBPEMt HReRichy bided £C4 | on
is listed bﬁ#ﬁfjﬂsgfagegl ots. The nol ecul ar wei ght” markKers in

ki | odal t58%& to the left of each set of blots. Figure 4 is a
t abl e show nghe hyesiidn alsa fipatofeshmetieods i treitog BHEV Wiseasednd s8Beddy t o HCV

E2 412-423: eni ' ' r ot el -

ot 1 Dol t@%ﬁ?ﬁa@%%&%ﬁ%ﬁ Bt FHAD R aftidn ittt
ant i bodipegloggbeze%fﬁa gegri %ﬁ feipdi ¢ cthar speaifigallyhindsite HlGY) ipRa agwppt and
E2- Gsbaeffettivaltd jnhébipHEVakiskag, elog HC ¢ amddadted $ygnptaemsdr’mddadigm no aci ds

f1 owed ' i T | uat | :
Sor tvar 6 was el B KA AOREEN: RIS Treref Rartd SREBINBH Asing the
const antstibodiEiog peiions theregl)of theginvention qan/beedmyipistared in %mw@;tlwéﬂe

I o?:at io {i"asﬁfonE,'e.ga,ﬁﬂtrﬁ%nww,adﬂb@hﬁie@ﬁﬂ?ﬂsm 6i, fitRSusdlIgEIVANG 112
pol ypro

i.n_is.indi.cated at top b . white .b th am id
omber o "Rt T89S R Hesh St AiCHRREHER el AR AR o,
|'i ghte grrembipaticswiinanather thergrentio pge| eeg. doseadmd Munfas\vRinocnabitibedy or
i ndi cat gghi ¥ btéhding porfiéd the b8 YTt exdhfle BETRLhA BuBbP kB h\So 21 Qﬁtﬁ%ﬁ?@r
MR e B R A T S
of sign 5

h pr diedbolate ot takefirsbyntibbdy.ehcandeer exinple, slgd absibody padmiiiftesd
oGO Gl 0 B G50 el B EAALE SO AGLT. Tormotee sebhGIS O
and 611 agr_e g[ap%s_ .S%O\%I ny ?he .réas’u"ﬁ]ts o#r I gcrpi n ca_plfure @P’Sﬁ of
mam?al i artibedp issakinisteradde gather with aipeizelp el sammaeiobudial(p. g6 bhman gamma-

super naizRybhiEn)C I hadtAdrREarIpRT MRk aAtb YRS Risiatered WFereNater tgruncat i ons of
E2 fusion %Bot ei ns conhaabﬁgggv E2 am no acids (indicat ed in Fi gure 7)

wer e coAPHEPRITARTUEY M e"%8%pr obed with two-fold 10 dil utions
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80 ami no acids of E2. The first 80 am no acids of the E2 protein are
represented at top by a white box with the am no aci ds nunbers above.
The 27 amno acid hypervariable region 1 (HVRL) at the am no-term nus
is indicated by a dark grey box. The proteins expressed from

teﬂgl Inefe[ ed cqﬂ&hdsmsxtap@dtam e Rinefelatbies InegHifds gc?reyaklixag,rt ? aﬁaaﬂtﬂ)?dilmd igk®
e e ar a m u ar ar an
of the pbrlgénéé Roﬁt qgé]?agvya TRE loggmgs b Hiﬁ 'gt}né’g t’ H’r?dmé%)‘gr e
gr aphs slnmflvmummgga trhnsgenie norchumpe ghigrl b&rims ¢ Ewgmee:omnsmg@ human
83-128 (ifghpy Eﬁlxﬁﬁiﬂs ﬁalaq]%mim Hﬂc%ialdjt‘ré]ﬁ $RGvig Y é&%&t{oh'tﬁattuﬁg)des a
(FlgureBlg‘g%, Bacterlajl res |eces f E2 first 80 amn
aci d& ef-fa Y?/ore‘%"r‘ B Doy, 2Btk FFORHCIRE S 9o
aci ds (iantibodyt mdoa’img hua;em amﬂ)ﬁmethe anmmleffhahlcahcdﬂﬂeﬁiﬂaqu/atbé, fanekample,

r obed k
ge {ecte ylcﬁle Y&I {r H{tjﬁ' &Jggatgﬂl bﬂgé%et%%l .%ﬂ Cf?l@%ég g:?: (ﬁsevmﬁtef
(his tady n @B]P aﬁ'@éﬁoﬂbﬁfﬂhﬁzﬂq r BOSERafoteiB. and PNPP subst rat e.
30tFl gu & es 93 gh%lﬂnenamalsgf@ﬁﬁesgﬁ%gmzﬁhmm g th dggbweﬁr dﬁugammdmg
ant | Qodl es ure re
oot 100 A RiohS et ahieriile fafid sd ot Fadilaiay hisplRs 4 BosSl euoa
f usi on puekesi asgls coendagiiha gntigzn dridmg wgicdpodioh-of 28 amillndﬂy)ru]':uastet amgher

Bacteri aa'sﬂ;éét Qifé’ﬁ@éﬁr%ﬁ fhdtle®R h%rﬂio%iarb% el @&hﬁ?ngaﬁk @fbré’xﬁérﬂﬁmed
412-423 W Hﬁ I ndicated anino acids nutated to anm al ani ne or
t

cont ai ni™M eﬁ’cf‘c ations (W) were coated on an 35 ELISA plate and
probed wit h e idvehtlomalbafenmns methm fdwmc@kxnﬁ)hybd]damhlthwm%swixe

det egt e

(hi ggt aqf thgg’ a'll %ﬁgl I ne a glggg%ﬁw SUbS! n{g&ﬂﬁ&l

Fi gure Vms 2. 8eRQIRE tsbab i aaxﬁ%y alaquayamzzne@é aah“iﬂg?ﬁriﬂhﬁ ghafiny om

t he Los tAnsgens, Wwitha Saapieiive tﬁhﬁﬂ&&etmw&eﬂt\bmm&dﬂem]]ﬁelaﬂﬁg letter
am no a ence or

201 e a PoitB3Rs Ao ul Ml YL uBe RAIRIHDS ol BRSNS nd ik Bha o,
acids t ihétbn@nr@a thaeproflucgs an antibpdy rhitt snegifisalle biadeto H@Ves Erzmrptamd ash

and f4he ihaedmo aci d Ilsted for any position that is different from

th t ot t The nunber of t t hat_t hi
Luel Ve ani 1o AR SRS, B4 BP0 GRS R BRAP
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ri ght f &0 tosqids Hipsike pegdisles M%ﬁcmrewnrﬁmm alf pf whick aterresigaed tps
Fi gur es ediahct &8 imainde kedfome o ﬂiéarﬁttﬁnéimigbﬂ driei alﬂdgé'lﬂWlﬁbfn REARIT active

ant i bodi. A nd._83- ur.e
hi sti di ne ugéthérﬁ %&35 fﬁ?%'l %%an nzeblfn 119? e %Slf'e ml‘i‘ﬂ %F%%Pyac?rcfgample
4123n23w11hm@fﬂ@rang ﬁgea@tlb ctﬂci@ﬂeﬁ}ae@smr essed fusion proteins
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conj uga [k

o) op 2ufifbod) bl b EoPIRERIN A ireBl1) p ERFIIA SRS Uis gt ILY T Fuman
25i (8| uantikpdica alse lesabize todRPWPHAE§itesdathumaps waze ffieipntbsidan sep-hamn| d

| ower cagsjbodad dFinitipabrep terthangmt iscs editit FOrZeCYEfidris felcbMBin@MZandBighly
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In order that the present invention nmay be nore readily understood,
certain terns are first defined. Additional definitions are set forth
throughout t he det ai I ed descri ption. Definitions 10The terms
hepatltls Cvirus,"” "HCV," "non-A non-B hepatitis,” or "NANBH' are

used inter Ch&)‘tﬁ@a’@iturebﬁﬁ@hdvanﬁ éisdf@h‘é indlentRAYvill BRABHIER froRk the following
"subgena éﬁeddéa sto (ﬂg '-Fl é%e ') of the virion, or portion

t her eof 5 szi“Bd‘H’ g 'thE? protein of genotype |la of HCV),
that is encoded by the RNA of hepatitis C virus or that occurs by
natural all E|Briéfm§dr%lb96fth%wldg§ organi zed by a 5 -untransl ated

region that i 0 y an qpep rea ame ( ), that codes
for &bout 3, T e AP e 5 %aﬂnsgr@?q%@mummaﬁ dySSradisysail A
342 to Gnd &iﬁmﬁm hatiboegl 883128 (Pigher1B)né sclolsle HC gerrgypen aaz-ﬁﬁﬁtr&ngﬁﬁﬁand

The am r,f

fo 5 aaopBfECy eyt Ha88F dophApl ST IRARN S Gert Doditfnlh 2Tl Qs
(a and tntigenpsd @rohedmvathantihedy mawadeldidilstionsh Bayind aptibpdyorasidatected vty
20 pol y goat gitithudyanebdhdansdntiBHEY dnfitlated 1O hRAMRSpholfiRtdse afd PNEP gulﬁt?rate
proteins are structural and the NS1-NS5 proteins are nonstructural

pr ot¥ins. The C regi on codes for the core nucl eocapsid protein. El
and E2 are glygosylAiwel?Raregraphe sipvong nagraliretionoafatfettion of| HeqﬂB chlBPwith
may be Méﬁmmg@hét ﬁadme .in Midhrbsende SaluntASHrib RSt 4%%23%@3

a serine gr?te or Invot\ﬁ Incaﬁ age between
NS5a. NI3&/tgre Vé%trhuﬁbm IR HoYF- ik difptiogs ofy, Hets %whage OFIRIGR
The N55HC¥Egiendoviag foodde HavAatctopneapuratiA Thelviwaasis dyitixfues Fhdalded

trangfera i
gengt%ypeszgﬁggéﬁé f&l\fo\?zed by, miumg&?gﬁﬁcég% hozﬁ%%‘i@?n?ﬁ i e&fa‘fnptateodr\r%he g
by vari & (a0 lopifermee aé@aYeanérreqdemﬁ \Eﬁer?op/l@ﬁe regies @ehmlymésmmaeh

exhi bi t aﬁmddg}agamrmtﬂés gmcw Wi ike@aC AngLARGE YdiftrolSOME of whi ch
include: la; Ib; 1c; 2a; 2b; 2c; 3a; 3b; 4a; 4b; 304c; 4d; 4e; b5a;

and 6a. The term "anti body" "as referred to herein includes whol e

anti bodi es afiiguaensbomd earefasttrmblotsrshgwingtantibody binding ta purifiedisnlibleg

por tzgon ﬁam}ﬁalﬁh REbRsseh M%r&t@ﬁr(EQTGGforoﬁ @b §w0t§ﬁﬁﬁ muejected to

gl ycopr ot risi,ng at | east
(L) ohafidt-{ie (bt RhiR otr-esf e i) Y e VR
portion meh:é)rmf \mtdmsﬁdamyvemmrformﬁd wsthaotihns tae dnambclandl€biv)y 8841aR8 and

vari abl gs5qg ngranﬁqﬁafs@‘rg@tﬁg d18h&In0maR 196G o RR dnd a3l ?%Wcoﬁ{l:mvd wPARpAN

regi on. The heav n constaér%t region i s_conprise
dormi ns ViiBgpha %ﬁ%l“@%es“@& teF‘i“b“rﬁea%ﬂH‘&l b genebmp Of dedobleEd Sght
chaiza v ardiabddesboegihe blota bbheqtinadre dnditerdg usedofor Wetpctivmds Hsted Bdidwehablots.
const an i of one
T0- 7 qahe R bt berstl RBeGRAP K ARId TS 8 oF A RTRERER o
into regions of hypervariability, termed conplenentarity determ ning

regions ( CDRngurm Brastable smdvmgm :Iﬂi‘ﬂt uinbatanBbedisiIE2 6RNSRI YE HCV

d ' h
oRe an B2 ATEIBS Sl RIRPReET 5 pRGE °Dta%fﬂ%u§°%%8ﬂ%§l5’%&?&‘? B e
5 iR/0t hemiCbICb@m@thg) tbe BdacoreRRip. Hnm;l aﬁﬂmdlﬁsm areh88 - 128DRSre sefidatelyhe
var | abl ggisial 8 ReRhi i3 1RE Bcdsly bGNss&IbR CAUAHEES 475083 BBlino

domain that in cts wth . an antl ns gi gns of the
ant i bodfi?e@S (H’é OHeB 24 REVIRG ﬁ?ﬂcﬁ'& ni hﬂh‘? ﬁfﬁfr‘(ﬁ@‘%‘ﬂhl |SHRY’6feH’cSa§tused to
t i ssuesfiothefcaseois calauddteithenffinigrdoastantsel | s of the i mmune system
(e.qg., effector cells) and the first conponent (d q) of t he cl assi cal

conpl enent s}\éstem 10The term "anti gen-bi ndi ng portion" of an
ant Bbody (or Figrrept i a'ragn ofisbeilICYopalypratejn shawingstha locetien of Ey afddd t o

one o][ ﬁﬁfnﬂmﬂxﬁﬁ@iaﬁt&isﬁd piloteis. ardelHI0MM E2 Rl ;fr@&aall lalﬂd&é@mﬂd;{]ﬁymnﬁ t
specific 0 an S een s a
2P 1 S Vo R s P B S e B

indicated by light grey boxes and the hypervariable domain 1 (HVRI) of E2 is indicated by a
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enables themto be nade as a single protein chain in which the VL and
VIl regions pair to 25 form nonoval ent nol ecul es (known as single
chain Fv (scFv); see e.qg., Bird et at (1988) Science 242:423426; and
Huston et alL (1988) Proc. Natt Acad SM USA 85:5879-5883). Such
single cdlmk greg ibbk bTHE mnﬁaﬂaﬁbﬁﬁmhﬂ’lé@ﬁﬁ@ﬁ fedin b@glemaimﬁfsﬁ@as Wielliied

the er MeiaPh SERERl M SRICEIN oAl AN ROML I, JBSSR AN SRO

fragnent o are usin ona B gues

wi th ski®ame of eaghepraiein mé@lépwqﬁlé)yrthagm@de% atame aglds éepasenthesis anditptat a,zmm

30 the s@iw Iﬂﬁﬁﬂﬁflm@ﬁ:d%ﬁ-&eﬁ]nt act anti bodi es. Antigen-binding portions

can b5€ produced by reconbi nant DNA techni ques, or by enzymatic or

chem cal cleavage of intact imrunogl obulins. A "bispecific" or
"bi fiinctiondiigias 64ouy 68 iase graplarshowingithd rehyltsraf dectintchirort EISW ofg t wo

di f f er enha heaN éx’gﬂﬂedc(f' %rhxﬁgh[lﬁca@lggs (Iif‘gif,’zb dhdif QiR su?br'ﬁ?l'aﬂtg, cﬁbtéﬁﬁjg

Bi specific anfi1 bodi es can a variet
i ncl udi rraalrlﬁéhwxaresrfﬁ&mmtrswﬂpm . ysiomarpteips Gepiaining E2gano
e.g., Sawgsi(ndicated & FgotuAirere Eddtel orRPELISWRIRO tnd PioBddwiB iwb-E990) ;

Kost gl ny t IW t 54

rmn@cl odrIIa?IImS’s %fhgpngn asra? eﬁsgééfgéé‘g %AI (I:‘z)sez'I 1_9%9 é}%ﬁe gﬁfﬁ‘bde‘@uﬁ’??‘ch
di spl ay shistidgeriag @txbpﬂm(hqsgtagbeﬁwndmnt@ochwdww fiterteq Withrgoat-gui-hinan (26-2
epi t ope.andg3an ¥it-artDRobRY (Hls tREYBRRUBRELH AAine IRbigHAAYe arl to
an anti bagﬂﬁr} QI&QC’I‘I spl ayg a ogsng% Iu%gr ng spe&e?ﬂcr@y aen%l d\‘j\ffﬁi@%}ﬁ has
vari abl é% %onst ant regions derived fromhuman gernmine 5

i mmunogl obul i n sequences. I n one enbodi nent, human nonocl onal

ant i odi es ar;

ohe algned o Qﬁggf}é @ququ: QE{SCOI%(I)IEE cat%rgégﬂgeﬁﬁb{eﬁ pI‘(II:ElInygIga%t I nfhe Bhé Bhino-terminal
mouse, HOATHE %Fl 5480j apne, aﬁr}mﬁ%@aw @H&Fenfei”re%g?jbﬁéola%da a
I i ght chelire bok a\nﬁlghdﬂe:nim%ms tnOmbersiabtwy. tTki2Zethitehdid hffevirRblaregion 1

hr econbl(pﬂ,lﬁ ttIeIIﬂifIMs is n?cﬁcrﬂgc?gye dﬁﬁrﬁ Igpeart I'Ilﬁg §0t§IIJ% e%?%%@d #8m

anti bodi‘es t%at are pre ,

r econbi rFABNesTRppRIStraGs hrea@,dlraésd lahhshs GeRYebars wigh aqre@:r tp iteieRof thei haaand
(e. go, anfiiss) nirisdrs foF the Q46 gRNérd Jfoke frofaNlistemBulagkiRyaki n genes or
a hybridoma prepared therefrom (b) antibodies isolated froma host
cell transforned to express the antibody, e.g., froma transfectons,

(c) anti bodi &é&wesclihdBdand e grenhs whowiag bindingrafi natao antibodiesrAsr2 (Figure
ant i bodg Alyiafd 83128 GF]Quré 4B) amd inBQéiz' B8 hidQdiRE ﬁg%ﬁﬁbdﬁﬁﬁrtﬁg‘aiﬁ%urecﬁ@% ed

| at t I I
S AT ke 07 T RS Bonp i
r ec@fbi wanthiningFRensing abidsi {(iedicéted ﬁg.xre Apwereanated oman EMSA phitecans probed
derived vrlrhqwot}amuasrsrﬂﬁaaﬁba ‘rIIho'dfbs %fe?él@éig&@ S&Iaﬁgﬁ'hﬂman

enbodi such reco n uman ant|

subj ecITzﬁg EGH‘I]%IASI%PG gﬁ%&%éﬁ%‘é*? §I“€ ) comusnteioalkakine PIE“?‘*&I%@@“@@P@ PGP
human | gutseateences is 20 used, in vi vo somatic mut agenesi s) and thus
the am no acid sequences of the Vx and VI, regions of the reconbi nant
anti bodi es are se%uences that, while derived fromand related to
humdf gerni i Fi dn 8B\amd L& e @ranbs shayape h@timsa:tfr!mmarlyntequms i anure

t hte II u gan) and wm(lﬁgtrra 8B) gl ﬁ@tﬁb%rsb@hJEtﬁimé\taF 'aﬂtﬁbod}- RBis ) fﬂFl
anti bo

d i bodi h 25
o T Rl R 208 2 S gl
ant i bodBastensllytdxpresseddnsiom proteams ¢omédinide E2 miniw addsd) 12e23 dvidstha dddicated

encoded ,RynolHene Maemd DR :al?drﬁ ﬁaﬁ&%ﬁ?@?’fﬁe& coatel Bﬁ%h ons

i ntrodu y. ran r Site-speci, enesli tro or
sondP i cﬁmfgt)hwﬂﬁ Rrabed gyithdwe:- fg gs ome 1pedyy Bquid gatibadigs yrese Hetected
368( 64 74)ith g85tCanBFmianl(0s-2eing 831\128§ aﬁgﬁi-aﬁﬂaﬂﬁbmlsqﬁg)&wﬁgw&m akaline

rov. iR PR B LD L Bing, F and Lonberg, N (1065)
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an i nmunogl obul in or anti body specifically binds (e.g., El or E2 of
HCV, for exanple, am no acids 412-464 of E2). Epitopes can be forned
both from conti guous am no acids or nonconti guous am no aci ds

j uxtaposed by tertiary folding of a protein. Epitopes formed from

conti guous arF;fie 36 iFtStaBle@hd Wi E(Ej An¥inb GEidt DEN4 DN 1RNRREN M ﬂle Los

oot ypi AP HESES e e o BN Frredh e amics doi S Poipe
typi cal Ipyotptype gelesdypet 1 alseqenceior 4mirp, adids 412-423 iPlistddat theltop 16ft ofliBe cliadt
or 15 ar(uﬁo A%?'agﬁn Beids tuav aﬁlé‘ﬁeﬁﬂ?&tl ;@ﬂheQQgéc@Eﬁ@ta}fﬁgw%ﬁ gﬁﬁxsa @lsh and the

determ ni s I nc ete ues 1 n

w48 S ary Deshioe
the &t SBHEP SGHDUBCUEaRY BetFoRsPas i diffesent Soanie Broivpegenotype 1a sequence.
cr yst al I'Thgmambyr efiiined- tlilatI‘ﬁlﬁﬁl&Nﬂﬁﬁhmﬁb@bﬁ%qﬁﬁﬂg@ﬁtﬂ)mﬂlﬁ$]ﬁkﬁimﬁ€nse$ﬂﬁabase

t Iec ar__Biol o
VoI 9§ &Q@tﬁad\%&wﬁg zuEf dlﬂg g@)of eztgta%/% hl?; g?.llng%{ pStgent. . The quuetnﬁzgq}f
epit ope g@mtmtlﬁgeﬁu iLb sefuble Haiproletoy 0§&1€fp@¢snst ineengion aredisteddpithediop tven
t hat, eygeswhen in the context of a |larger am no acid segnment, e.g.
proteln havi ng 3-di nensi onal structure, no additional increase in

afflﬂlty for the epitope / antigenic determnant is observed. As used
her ei n, the Féwm il spdahléslovingB2nmito dddd 4Ct423drdm nthenggnotypes. The one-

LSl ect e Y cod@ R shin RS 412283 ElcR A ok ke oI AL

binding to an epltope on Bﬁgternln ant
ant i bodfusieHmed)l4rom t%wrampﬁ.geyotam}a WAUSHSHr 33? moerp; npRg 4s {lqsefhtonttm

M such right faflpwek byrthie@lenbhkSacésd v nhithbeBinlardnéheblsor 100 M or even
Iowqg when determ ned by surface plasnon resonance (SPR) technol ogy
Bl ACORE 3000 i nstrument using recombi nant HCV as the anal yte and

t he ant i body Figgrasnid4) i faard 13Rcre giapks showinecbintipg eflamesmrntibadiah?i-gen
with an éﬁ&uﬂeﬂm&y ahd8d-128 (B, %vurbeesy aﬁd"@oﬁs@'sﬂ( HEtﬁﬂﬁ@l'&g %ﬂﬂﬁdgﬁ;;s @égf) l(Fl ﬂé

[ e br odek Bos EnRaReADEI-5F 8RS ashfat; B hORG-Dhof e plidi

the pre
"an ant coueipingdiZogming aeids 412-423 wigh tite seqeente frosuthé bdd@tedwmt[vpeawﬁmr an

ant ix§en'coftfort' SEBLIYA Raehad gkl YithateLibldMifubods Y ahébdty. %ua@ aﬁtt&q)es

whi ch bi nds fically t Al'so enco

B esont MoV Soated uire B h AR AR e lﬁ% e as the
human anonjhgatedets aﬂ@hnﬁplhﬂﬂhdumeandPNPPsubstmm bodi es t hat” conpete for

bi nding to HCV. Antibodies that recogni ze the sane epitope can be

identified using routine techniques such as an_i mmunoass for

exanpl e, by &6 Hdepicss teibl{E2 cqdon gptimizsd 15 Y SERBIET IRNGI 20 ng

gf 35.3 inchudirigheltled axids Roidining resthiatignt(repidstigedas boltelo,weacaﬁé)[’fmﬁilﬂldﬂa\lllﬁ )
i ndi ng r ic

the i meﬁ%gﬁ%auﬁ?ﬁﬂﬁ%%é@&éﬂ Bt PSR BLRES ol hl BT Ierbl)

r ef er enéensansus Koaak sequance Gepasseniest asgold urdgelined wmnsem#e%smwpes

of conpedoni(Hprditrted Blbok$aRIslimdRipkaRYde). or exanpl e: solid phase

direct or indirect radioi munoassay 5 (RIA), solid phase direct or

i ndi rect enzyme i mmunoassay (ElIA), sandmnch conpetition assay (see

Stakti et atfighkst M@iqtmthEaligamrm@tlﬁ hzm ¢haB8Yipble sediordofrrtibedies r ect
bi ot i nayi s ﬁ%h%l&ee%%ﬁzrsgbem é gg mede?sY @sﬁiﬁgé@ﬁﬁm 32),

d
oshy (9538 (R0 6 w0 E a5es CRRRAPAD S BEELND et G D

Spring NErif) OPee(SEQ I9BR)}T), SEJSﬂQSEQiIBGN(ﬂBBE@S S8ABED mmom) agd 95-62

10125 | r olid
phase dfsﬁgépﬁ %ﬁgtl n- awhc?i‘£ %f%y‘?&a&}mw%tbpgmé%zr% %%ZBQ@%‘CQZ
(1999) ) glyeemiotginr ect | abel ed RIA. (Ml denhauer etal., Sccnid 1 |nmunolL
32:77 (1990)). Typically, such an assay involves the use of purified

antigen bound to a solid surface or cells bearing either of these, an
unl abel ed test inmunogl obulin and a | abel ed reference i nmunogl obul i n.

-9-



25 3000 instrunent using reconbi nant human HCV as the anal yte and the
anti body as the |igand. The term "Koff ," as used herein, is
intended to refer to the off rate constant for the dissociation of an
anti body fromthe antibody/antigen conplex. The term"EC50," as used
herein, referfgire ztstuepmrtaemgnaiehmsf liht a]ﬁhnﬁﬁéridbmi’jég@ﬁ ofifintibodies derived

30anti ge i.ndin r
3030t oo LML B FRTu NS 9Pl HED DGR S 2 GRPRTRG 4EbalS
response(SFQ@NQ’le)MQSﬁ&(S@@@ 5Bhxi mal response and the

basel i ne. As used herein, "isotype" refers to the antibody class

(e.g | gM or %ﬁ@) that istﬁ ;@ded by heavy chain constant region
genes'; In on S ocl onal 35 antibody of the
invention is hfoxﬂhtethhtgﬁ?&pnesem yqventidmmayiod inere readitydinderstood acetainpterms are
nonocl onal ﬁnﬁ = ?85

used herein %{%@g%r%édilﬁ%dygﬂ[ﬁ%ﬂg?i@f% g%&? %H %anlt)lf’ocks

HCV' are used interchangeably to refer to the ability of an ant i body
of the iDafRididpen t o prevent HCV frominfecting a g| ven cell. As used

here n, the ter rratl,,Q gRpi tope” . tH_a.

oot the 5 i ety ?Eﬁaﬁﬁf? PR e PR Sonitt heaBiit *apANERF e
sequenc a1sghintgrchapgeabiyf lnm:elemndflmludﬁ angli“‘gepoiyiedi oafisubgenotyey (depeirhed of
bi ndi ng t@b@t@ oPt'Be emotn,oaeponm fheledf (e} %tﬁﬁ&%nh@g@ ety @Eatdtgﬁaﬂa of

2P 0pe L e Lo S e AR AL SEUG SEICRIES ST

the antivadatyort o occur. A |inear epitope can aI so be distingui shed
fromg conf on i S,
(g™ T an Y B R 06l b LR %t?%*’d%?%? “DB%EP%“’*MQ
still bdrams@RE)ghat codssdonabayt 1.9 arpige agids-2 Lhe QREHU @Biﬂtl@ﬁ%ﬂ elhgsone
]?nbOd' mepair,342 hes eswﬁnbma bp Eaﬁmlld&ﬁltraﬁlsliﬂéa/rejﬁa)n%tﬁdmen@ NThe atﬁmblaﬂﬁialésez
or exa ng,.r
O S Tabigh R ERRRRIRL L00Rbrod BT S RAPIL T10B1 8L s A
the ant iN¥dia@ad by; apd E%Sr{eéwt oL hesseprpteins re §orived Somdghe pleavage of thedarger
epi tz@|toe pelghrdieih b b&ﬁgmht erdlrmltat pﬂaeéas@plmeaemstﬂdltﬁzb rb!fe}iﬂ%%e[ shthﬂ;ﬁual and
i nventi es such a line | s Suita or e use in
vacei ne NS PH{sraerBief e honr Bty GRoRRT TBRCaEEbRE fee s wpesr t o
t he use nipleerapsid prateinu Kdtahe E3pye slyensplated envelepmproteatsithat coatithe piasss iING2
ngﬁé %yet%%t zinc %ﬁta?&é‘bl%lﬁlgsé‘ ausi Ra hg%lé&%y B4 mntcg%%slrﬁ a seBAEH r%tetaﬁb the
P om ondongtimak s i o et benestihal s Ssrd 98k & Eéﬁ%nié’@apqr‘?@ PRSP,
" noresw tedioselfunetadnyip ebkmosire rEhetNS bivegios bs/tyith RN Ardepenfiet @A polyaierase
that is,p4 %&%ﬂtrm%‘as@%cﬁ type switching has taken place; the CH

gene encodi ng. e nonswi.t¢ isotype is typically the first CH gene
i medi at el y dB%Hi§2Fs bWt ¥ mde%ectr&tﬁet%%{m \BeRIPSSngded AvBuangeh dhat are
| sot ype catedribd by vhaaione énthe kasrdtbiadna svel @sabgalbtypes waith ehidl Fiselak

I sot ypeth o(t\imnﬁl% ?&%ﬁéﬁ%ﬁ&ﬁg by Elcﬁm#ctl (ﬂ“ﬂ I%Cfcu'ﬁs %{Y %c 3a; 3b: 4a; 4b;

r econbi natl on eve eas She &di sequence
regi®n #e ddhdeSeasslfne. Non-cl assical isotype sw tching may occur

léy ( f5 or ex amh@éerxgwa&t&awss xr&eeteeﬂ% {ie%lnq{iclb@és\%lb etﬂmaale@sn@ﬂ@ AUBED

a Cl e el.et|.0n ernat |l.v non . )
o chan: DREmed et tens Silsey R BIbOon ) P PAele ERap Ditpecnan - antitbdy
reconbi nefers dma gbzmmrgteut doanpsisingey leastdwo hemdy @)fchainuaidetwoslighy (6) chains

t h " QW L
Those DU é&ﬁ%ﬁ%’é‘@%@%@%@tﬁ% o5 oh Shilken g O BBH BERE. BEUMNGT fhain
dondf" scguprieed ofiahsaxy chajn yarjablesiggiop Kabbagyiased hcwr:lmas tYex) snd % heagry chain
upst Lgam)nsﬁi‘nt tdgﬁmc qfh&ﬂléti@tchﬁﬁgioﬁﬁaﬁtﬁeéwn t&aioﬁipage@bﬂthﬂag dbR&ins wl:}t ] 0%
reconoil n 1,00 W
oo om Bt Lel ATt 00 B RR R LR ML DR MR e Dhercn s
V1) and a light chain constant region. The light cham constant region is comprised of one
-10-




gl ycosyl ation pattern of a heterol ogous anti body can be characterized
as being substantially simlar to glycosylation patterns which occur
naturally on anti bodi es produced by the species of the nonhuman
transgeni c ani mal, when one of ordinary skill in the art would

[ €COON! Zgonide CAl MR BNARoBRhd T oeTirthtRuiY REOIATRRorBE | Dody as
elng re sim.lar O Sal a rn o, COS. a LN e pe.les
o t e sarimaeri Rty snefamdim ety fsterpinarastndlcB), iR o
CH genegegibng thet dre ansgemeerved, cerched iffaedwork regionT (R dfagh Vi and Vi is

"nat ur al do%s Walels eé'lgan% | il ' g
to the f%pgfﬁgﬁ%iqi{' ecatkla gglrl{ h%rés’ fou gld ?ﬁﬁndg?ﬁo EQII%{)&? Q&;ﬁ%ﬁ%{%ﬁﬁfnﬁs

re ple, a

pol yFeptif e toHowigep EB{ i BRI R fI2R2.HES, CORFs ERAnThe Marighlesregions efn
(i gc\ll\zdith@heaw mﬁ%httchai_hs caraib@ biitlﬁﬂli@ﬂ(ﬁﬁh_iﬁ mngersaum_ﬁ ah tamﬁ@hu Maet O
an ic nQ i ntention . i nin .

| abor at ocfr8 §}Q %gt r?‘%{musroaﬁl?eyﬁ%%gﬁlrsrg’ﬁgﬂe\ém@ge %i?gfage&rfr%ﬂé?l%l%nrogir%g%n toa]%os't
used hertisbues pefastoss, ingledingvrriogs eelisi of theommunesastymdagi, gifentor ¢elfiranditbé n
i munogl pfotipohd (SlqyBeiheichsdcaY cSRPRRIRAt dy8teR0Si ti oned i medi ately
adj acent to athJ ar seghent in. a,,cgnf orga |Pn ]%gsgom n gssentl,%léby
a coffpl et e VIS yARUGEAAPGOE PHods Bheh 1) PéY OAS Yr%ﬂ%ﬁ’«@ y portion”),

i t nmunogisebhdrein, gansetol ane s moanfriwmerdeof dnf dangtlodyythetoetaar the abilityato
germ i ng,LIVA, r I i | AR Qe ned
ept anor ROl SRAo i Adsen @ HCV). 1t AWReiowith: AERIEEMIAET |
"ger m i ABRiBACf g antibodn tanke peswgmpd by frasments af aidhleagth gntibody s Examples
refers tof bindéhgtfuginegtireatd mpasvddewhin theerny “srigembinding podtion”&F aivbititedy

S0, ar% t SndiSae) & Q’_égﬁc‘eﬁl %n?&do@gl%mfrét it E%ngfstii; 3F4 t and J f‘ie -
D i e il
3\]2 gl '?’h ?atq[iﬁﬂlﬁiﬁ(b" ridge thlﬁg bﬁxgé?-égﬁélq %ﬂi,) allﬁutflrdghﬁflﬁi@%ﬁng' @fthV@aﬁd E:“H!l anded
. erm..I.S e NUCI el acC e e as e ereln.I n
Dot r en gl e A Sy Cofisting S s Veaet Y tnralin o el O an
por t i ongntikody, (v) WidAb\itagneprRGYardres vl. il BYP)Nered4 1 i544-5A6)e nbiish copsistebBa
e ot nEdma afld () B Hofitcabolipléalbntatfy Bk o RULITREGTVRNE Ol N9
e o B Eiattn S v Ae fhsh Rolat B hish s DEally Spings b  Saphetic
whi ¢ h_ otlinker. Fegbanoves althxy.;gh;thunm qlqmefihsammhtt Fefragmém| ¥, antd Wy, ane mqmrfor
enom C l: :
Sotoanc oY bl Hifes RGP Exbibe) KED o4 rBoBbi R HETBES B o RRBR Miker YR
of the [Freiesthem i ks madaas 4 single pratRip gbain gowhich thenYmandaYn ereiemg painte
nodiki ¢ @rinDmsnovalenhmeizciles (kabivaga sidgletvhaini FvdsdFy)fee blye Bifl d7lah) ¢y988)
encoded s@%néJ}t%%!lfé%' Q! An%eﬂ@?%&%ﬁl%sﬁ?% A Dt R @[s“é .’%3;5%9%-98838).
sequence, tO_ e e}n | en: uc C_O servaltl ve sequence_ m) IT1I Catll o_n
i ncl ude Sueiesingle chrdn aptebodies aee aleg ntesderdsio; beenresppassegibuitiin thedamn 2angigen-

del et i oBshdideQor®rAHE bR antiBedly! Thedel @iBo &3Afagdifentsiré B6tHmEdudiNg sdrveatasrdl
t echni qy in.t art ch as ected nuta d

es kno e ) ite-di enesi s..an
bon. mea SRS RPa B te BoaS s RISH s arh itk e R el ereny o Ry o
i ncl3ade therseme immanwer ashare intachmitivodige i dnvigi-toding portiopd candd produsediby
am no .agi i ﬂ@&'ﬂnftﬁ (W) i 1. 1d f am no
- 16- ag%cglﬂrbg?ggg? havi geé’scﬁlb Ieg?inéftlggﬁgﬁ%@ﬁg c%%\?gé éb%%ﬁta%ef med in
t he art 'MPHEECHIRE| i es i ncl ude amino acids with basic side chains
(e.g., |ysing “bispedifi’her, “bifusdtionhna}ibodyi islac asifidial hytaidstibedhaving two
asparti g; i d heaQAPvH} ALt dit)and Y06 NAFSSY Pﬁ:‘akng]sjtéé.dﬁ' é&?ﬁc"fm%&i@s ¢an be
gl yci ne, "aspar ag ng_, gl 5 ne, Serine, reoni ne, £ T0S1 NE,
cyst3&i nprodpesdiysnteaily, ofmastherisdncladiag fusiemi affybradggnas oz dinking eéFaval i ne,
| euci nefragpeitguSieNe g, BHALSIVIRI &NNRRMafh, A Exp. THi N 7981 5-321 (1990);

ar ot 1 Rosies Abrntngueg. 48 Joarel oA, APt e, tryntophah,
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A "consensus sequence" is a sequence fornmed fromthe nost frequently
occurring amno acids (or nucleotides) in a famly of rel ated
sequences (See e.g., Wnnaker, From CGenes to C ones

(Verl agsgesel | schaft, Winheim Gernmany 1987). In a famly of

proteins, deaCFhen@:m *m@nbcldﬁatéh@bs@yl’s fNsded h;é&?yhedf@;em %mmuw e:tﬂlomdlgpr@s
am no aci UL N egu a | T1

P 2 godlE Bitine Ao ARGy Ao 2EfRIHEE  pit B et onr Boloufely ent B

i ncl udedhiiman menocloral st dy? (pfers dean mtfb@dmmmpﬂayammiwmdmg an
oo sBRdiicity 4 validh had ‘@fﬁ“l@aﬁm‘ﬂm‘.hﬁfﬂgg"ﬁf ek YA AP AARAP i mline
enbodi némunagleﬁwﬂvewgﬁ@cg%qlamémﬁeg %H@awmeﬂépwl Fatibodins T grussd
CDRsh| S tﬂr&rhybﬂdohyu(hmhlmahdalalﬂneibasmaméd fibm satrdnsgendcnch-hespreaniesl, ag., a
25 t he p"ﬁfé? \em]%g

reactive ay ein'li:\lcs 61{}?{:‘?3%‘[%%4%55%%:58&?8%%%QEH&%%B ﬁ%'ln CcO O?EI I’la]1 t
exanpl e,cheiRdragsgeng pfé apeimmastpligedealle| ones 83-128 (SEQ I D NO 1),

95-2 (SEQ | D1N@tehn r@s%nilﬂna(nSﬁQa&xDaﬂ’@o&i)’asﬁ@d%%reﬁnSlﬁQIdd@s MPh3@in 95-

25 (BEQ kB Wl St o SRR 1o Bt Rkl ok o 88 200

( SEQ | D antdhatigs lmlz;eda ﬁommm amithdly(e.gl, iagmmade) thatabtransgenit rdwnmeensus

sequenc %n{u(ﬂﬁ ge rl%% rtﬂér@ﬂ&ﬂ b§ BtivoaRs %B?a‘tb?l from 2,
sequenc for ]fo s[% var on IS ; q)g
T YGuEI Dosicell egs quﬁosm% vaéh%r omf F@%nQC atogiss and

pol ar ariobedfon arresimhigant, Td@mbmmmhhumm etibedg bfaoy, afilDRD aafibddia

hovs | B TR, b3, kﬁ&%‘&%%t%ﬁa%’a%wﬁ%% opie 3‘%]"3%&”7

r epr esenBEAoSlARIIIN geRe seaypages inpther RNASeauances Such repombingpeluna
hydr ophabiiodieyiHaoe ae&iadler@alcdn&mﬂrfr@glorﬂsﬁienﬁzapfr@ﬁamhﬁn@eﬁ@lﬁ@hm@ﬁﬁoglobuhn
p05| ti V%% Q%r %?Qe "Hé‘ﬁboaa%g%t%eow V& i ee%%g Se”fﬂs%asne%‘f%&%s £ ve

eavy aln varl regron s
ARDI 56?‘)@&@9@_@ wmmmutagmm (om wsagm el goisgsmiefos huxan fgyaquensas &

any zg 17uscacﬁ'z'ﬂ Fifo aphdlicmfth biBsis) Ad tmnﬁ@mb %cmeguelneésam&evg hnd10y
am no aci rine or reo

oSS RN o T e Toat GO el St Ao liom and et
am no adiiohan getindine Vaymhd ViZsequenses smytnot axtucily esist witkinitieohuseandantibody
resi due geghifHelrfdribire iivgonsensus sequence for the CDRs of |ight

chai n varlab n can he 5, derived i mal al nt of the
ani no acid shﬁaéﬁﬁfge uGAN a4 osas’diﬂéﬁid%%m{% gigd gﬁ’é’?ﬂw&"c"ab%ﬁggﬁ@n%% Iepeps
of E2- 66 pfd@kbtgbﬁmmumcgeanhne iammsuiogiagbulin séqugnues. Himad-aitibediaspf the ami no
acid se f.
deri ved om cf a%ﬁ%‘%%?)inigga% QE% %¥% %%B&(S’% é %ﬁkﬂ%@oﬁg@ulﬁn
(SEQ I DSPUeRyes (&8, !Pllta(ﬂsmntf Z()w%&‘ﬁ’ﬁl YFISJPE PRERRSIS By Wﬁr"é)f y
opéI i mal kymatid Igﬂ@doﬁ@tﬁbi)@e@ M}ﬁ,eﬁgpmﬁen@mm%ﬁ\wms(mm@mssgp CDR2
an i on ensu equ
For_corboBrerblS (BTl o 2opln G P phnceldB AT Lo R N 58
" RASQSVXBYLan, D. (é@?%ffmerm Rev Igp@npbHViab 18065-Rbcand Haxdmg.a{rh a@daLanhprarN no

acid r eﬂ@lsyAnJ b\eycme&s t84: smﬁﬂc Q{Jwgvepaﬁ%eﬂﬁ “fufian! a{nﬁbédgﬂ’hﬁbﬁnot
Va“ablei}g@ f.ound .t et forth.in D NO 91.

E
The cond¥ iR hichy wepess “V?@bﬁ?m&h%%mé}a? szif‘lgéhef egion is
found t mathaﬁZtn SEERSNWEN a8 a sloose) have i@ gtditelOn@umdndramewbik sequences

represe rophobi ¢ am no acid residue. For nucleic
aci ds, %ék@nﬁﬂﬁké ?i%g{r%%(fal honol O@%; i ndi cates that two nucleic

aci @8, or deéﬁgmitk@ael&éq@emggqmép dy” irdatingh i ielatipyy touhe rapsgenis @ron-

golrrp?r etumad erghﬁiefﬂtpr@dﬂcmg\@u&ma@mm@@y | Rhi€ té}ﬂqlemtb% ahﬁmythaomg afr
el et ons

fonet SBBiRe Bishheni B8 or MO ABR L il BinGFaEe b Rendite ithg gonah an
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package, using either a Blossum 62 matrix or a PAM50 matri x, and a
gap wei ght of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2,
3, 4, 5, or 6. The nucleic acid and protein sequences of the
present invention can further be used as a "query sequence" to

perfor mo&gaﬁ@@i adt c@ﬁﬁstﬂ'@ofﬁhtb&dx@gaﬁ& AaRasar! AhimhIOAnEIRHERNIS frontle§Pebley S
rel at ed gl? uch searches can be performed using the NBLAST

and XBL ﬁj("xf&’r“é’a’r&f?“? U APy et al . (1990)J. Mot
Bi ol . 215: 40AmGsolBed@Tibedy, estieddiesimrichemdedio riofer prearf antivedly which it he

NBLAST Rhe@idRlly %QBPotﬁerl&Qbodi@sr sHhvatifferent a?ﬂgl Ec S}jigcﬁ'icﬂlég ‘ﬂgge% isHfted

d |
EEX%%”SSEPM‘%%@S@@@“S ol s %fsf‘\% G shetmngply, %%e?ane oy gt SR
ﬁcor Ieo_ bidd| antigensasthidrelngi HCY). SIxtaﬂdﬂimhpamtsamed antileidg isefitaltg athstantially
ono
gappe dgCfi’ézg&8thte{]gelgfa?&rf"alté}la@x{cﬁ&%hgﬁnc% Iggn@}{&;ﬁdﬁ]%ﬂ '&é:{ﬁ) ﬂ%ngxon, a

arison
utilized®

ingtiar pf b@datrscﬁ’ mprosdial aréxbo ies hm@cglffembﬂéi‘fcsm@lfldéleﬂ@rg
25(17): 3§§£nﬁ4aga“thgﬁmﬁubh@bgqoﬁLAST and Gapped BLAST prograns t he
defaylt parapeters .of.the rgspect.i ve a O3LAST a

NBLAST) Pan e Bl Shirtet or SiEenic EeRhOoN [Py T ke i ot Al towhich
cells, ian nanmabglolbqlmairenub:rdmspe(aﬁqzvélmhuadsl(9gpEﬂ|0&Eé®fbi€\sdbs¢mmplaal |y
pure forammfacru&%@ufm%?m 'E 1tdg€ﬁ££1tt§°e%r£ d thEﬁgﬁ.rc%ﬂng‘%gtaaﬂﬁd &idsYor

pure” when puri f 41% gr cel ar conponen r ot he
cont ami ﬂamoeng@lﬁ aml%s'—t ‘?SJE’@PPQ?FQ Y fRydryiteld eame pErteln, Epippes f ow from
st andar dohtigubig spuias acids ateuspiog lyadetobdeld on/copisute ealen@iiing foiéchtd) aelieny,

|
enous ' EREHER AR Yo TG HE LefeagIOBNRLERR A allEhE Wibes |
Mol ecul A4 eBitepoEpically Bshderaiteast it s, Grie 818118y 11 AZel3s dft ond & amie\geids itk
(1987) . aunique ImlanMMtlaﬁl McEvdp @ﬁﬂétbrﬁﬁiﬁngfspdtﬁﬁcdﬂﬁﬁ&ﬁﬁbn bP¥ARbEON,

whi l e of.t a. nativ ex restri
ot es asiptesboriglal inthe SEAPRES. dEKHER helc AIPSaplEs KSRt Rldetihny
may be mnd&ﬂeuensmahmwéﬂadang@twrmumcangm ¢- & dahitopelvéapping Rrotoedldén

0€eNeo 25 AFRRUR ﬁ?%iecﬁ% B?&%ﬂ@oﬁ %@ueneqaonishﬁ;é 6(1%9@&1& Ppreferfay af f ect

d..
e e G A N L e e ey
sw t chewhamh the kentexgwd h l:sgqumnn@ scid esgmrenbeece. hpoeimhaximg edinteasiphat ed
(where ‘sglgsh ety addﬁ%ﬁﬂh&%&%hﬁ%ﬂﬁn@?&%@ Qﬁtd 'aﬂ%}‘hic%ﬁr&ﬁ aﬁ\% ofaée‘f'ged

from anot her 'sequence).. A nuc|eic 'S, .. )
i's placed i nfdusedrliserit tha s eapaflflsﬁsqﬁ'ﬂﬂ@ Si5elTe RINPB O SRSy Bingsi g
sequencend Fspecificallydriods,” efep tamibedy bindimphea ac epitaps oapgiradetermided lkatigeno

a codi ngypieslue Betantibodyt biads with &n hﬂmltp (Rpy6f a@trémamy lefahse pEnc glch
Wth respect to transcriptign regulatory sequences, erably I|n e

neans t RBAPPEFEMARR)Y lesdhathtEsMedPndd pr h@eM&f@V@dﬁWPfg‘M eAgianinegtby
necessaﬁl.)tfdcepla@ﬂnanté&@ndik@(ﬂ? t6ctiblogy ﬁregBMSORmvoomuﬁaeaﬂ@km

di f F t tes that
e soqRBber OV e RN ES f%t@eﬁera@m*ﬁ o e
The 3¢ er predetemioed antigen wdtbdn a8irgtythatiis at Imsewmeﬂ:ld greatef thantits affinityddei ¢
aci d nohaALEo ﬁ%@@@f)é‘élﬁﬁ arkig @0 R0OT 5 A caR1RS RBEr tRACHE bﬁad@&hﬂm%@ax‘ﬂ@eﬁ ar

it has been’|i e, of” vector |sa | asm d, . whi c ers
to a ol REGPF T EDRRIERR %Eehr%apawq 3 EEPORRROR 2aditied pan 2 itibody
DNA segspeoific foman dntigkd™gat askd ideathhrgeablyheredd with ciecterm Sareantiboédy which
vector, xggg p%hmcg@d{t tdn%ﬁ% DNA segnments nay be ligated into the viral
genone. ors are capabl e of autononous replication in_ a
hosBScel | i niboneampasses\pythepieant tygetéan qre agfibodies hag bind|the tasmepgopes

havi It ng )as ha Bh@hh aitlbtﬁﬂieg d&scBlbed BRbinCRY, | Afb@Ich R c%ﬁﬁ%ie fmsmﬂng Q@%—ICV
vectors er,vectors non- n vect.ors
R i b M TR T B e
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25 exanpl e, a subject having an HCV-nedi ated di sorder or a subject
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The present invention enconpasses fully human anti bodi es that bind
HCV, e.g., human HCV. Exenpl ary human nonocl onal anti bodi es that bind
HCV incl ude 83-128, 95-2, 95-14, 95-38, and 073-1. 5Human nonocl onal
anti bodi es of the invention can be produced using a variety of known
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Cunul ative experience with various antigens has shown that the HuMAb
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- 24- Human anti bodi es of the invention also can be produced in
a host cell transfectoma using, for exanple, a conbination of

reconbi nant DNA techni ques and gene transfection nethods as is well
known in the art (Morrison, S. (1985) Science 229:1202). For exanple,
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sequences with identical am no acid coding capacities as the natural
sequences. The synthetic heavy and kappa chai n sequences can differ
fromthe natural sequences in three ways: strings of repeated

nucl eotide bases are interrupted to facilitate oligonucleotide
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particularly inportant role in the binding specificity/affinity of an
anti body for an antigen (see, Hall et at, J. Inmunol., 149:1605-1612
(1992); Polynenis et at, J. Immunot, 152:5318- 5329 (1994); Jahn et
at, Immnobl ol . , 193: 400-419 (1995); Klinka et at, Brit. J. Cancer,
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t hose residues at the interface between VI, and VH as defined, for
exanpl e, by Novotny and Haber, Proc. Natl. Acad Sci. USA, 82:4592-66
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hour at 37C. After washing, the plates are devel oped with ABTS
substrate, and analyzed at OD of 405. Preferably, m ce which devel op
the highest titers will be used for fusions. An ELI SA assay as
descri bed above can be used to screen for antibodi es and, thus,
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reconbi nati on and i sotype switching. Isotype smntchlng may occur by,
e.g., classical or non-classical isotype swtching. The design
of a transgenic non-human ani mal that responds to foreign antigen
stimulation with a heterol ogous antibody repertoire requires that the
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20di srupted, the transgene need not activate allelic exclusion.
Further, in those enbodi nents wherein the transgene conprises a
finctionally rearranged heavy and/or |ight chain i nmunogl obulin gene,
the second criteria of functional gene rearrangenent i s unnecessary,
at | eastl f or Rrbdictibi ef K aRaeAMibciesité FEtV eady rearranged. For
background o I l. un n 2nd
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15 which discloses a nedication infusion punp for delivering

medi cation at a precise infusion rate; U S. Patent No. 4,447,224,

whi ch discloses a variable flow inplantable infusion apparatus for
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light chains because expression of the single copy of the rearranged human «x light chain gene
will allelically and isotypically exclude the rearrangement of the endogenous mouse x and

30  lambda chain genes in a significant fraction of B-cells.
Transgenic mice employed in the present invention exhibit immunoglobulin
production with a significant repertoire, ideally substantially similar to that of a native mouse.
Thus, for example, in embodiments where the endogenous Ig genes have been inactivated,
the total immunoglobulin levels will range from about 0.1 to 10 mg/ml of serum, preferably
35 0.5 to 5 mg/ml, ideally at least about 1.0 mg/ml. When a transgene capable of effecting a

switch to IgG from IgM has been introduced into the transgenic mouse, the adult mouse ratio
of serum IgG to IgM is preferably about 10:1. The IgG to IgM ratio will be much lower in
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Each amno acid in the 412-423 epitope was separately nutated to an
alanine in the 10 bacterial expression construct to determ ne the
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organism other than the fransgenic animal.

Transgenic mice as described above can be immunized with, for example, a purified
or enriched preparation of HCV antigen and/or cells expressing HCV proteins. Alternatively,
the transgenic mice can be immunized with DNA encoding HCV proteins. The mice will

25  then produce B cells which undergo class-switching via intratransgene switch recombination
(cis-switching) and express immunoglobulins reactive with HCV. The immunoglobulins can
be human antibodies (also referred to as “human sequence antibodies™), wherein the heavy
and light chain polypeptides are encoded by human transgene sequences, which may include
sequences derived by somatic mutation and V region recombinatorial joints, as well as

30 germline-encoded sequences; these human antibodies can be referred to as being substantially
identical to a polypeptide sequence encoded by a human Vi, or Vg gene segment and a human
Jp or Dy and Jy; segment, even though other non-germline sequences may be present as a
resuit of somatic mutation and differential V-J and V-D-J recombination joints. The variable
regions of each antibody chain are typically at least 80 percent encoded by human germline

35 'V, I, and, in the case of heavy chains, D, gene segments; frequently at least 85 percent of the
variable regions are encoded by human germline sequences present on the transgene; often 90
or 95 percent or more of the variable region sequences are encoded by human germline

sequences present on the transgene. However, since non-germline sequences are introduced
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flow cell 1 and 2. Human antibody (95-2 or 83-128) was captured in
flow cell 2 only using BBS-P buffer (Biacore). E2-G was flowed over
both flow cell 1 (for background) and flow cell 2 (for specific
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immunoglobulin transgene. Often, the V region transgene is a yeast artificial chromosome
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found to recogni ze E2-661 subjected to denaturing, reducing gel

foll owed by transfer to PVDF nenbrane (see Figure 3). 15Binding
affinity of human anti bodies 95-2 and 83-128 for E2 412-423 epitope
expressed as a bacterial fusion protein Bi nding affinity of

human anti bodi egaRperc aMithaohthii®hin E&eﬂ%ﬁé@ﬁbaﬁﬁhﬁ@ﬁﬁgﬁfﬂg@& #5it as

a bacter. al fu@)on rotein was determ ned and sunfrari zed I nFiglre 4.
Goat antfHIRER Y YC #EETHs ani de coupl ed to the Biacore chip. Human
ant i bodi es 99I2TamsgedR-anAal k3 btaiiniereanpaedhedvy and ph uhedrraxiget Mighte hi p
and E2- %R‘?{ﬁ%%h@’“*ﬂﬁé{ﬁeemd protein containing E2 412-423 am no

0 over

aci ds was _dat _varying, concentrations. The Bl Aeval uationni f
sof t War e was T¥s Epnsgenic animyle contpiping ragrnged hegvyeed ragaangedilight y

const antiﬁlm@5gg§a@]131@w’§gelﬁ9j tope deternmi nation Determ nation of which
regi on of the%ﬁﬁ Er ott el n hgpan ant i bodi etg 83.12 aé;eg ?5% recogni ze
To det er mi ne UHPEH SPEERTSE Obirapsganicanial,the pre TS OF BGHhate 8535 28
and 95- ZoBowvy Bedgnilke IV odrebothy ehdogenns light chagegeanen®r af least ik igame) have
expr ess qflefRndekeld Gty Wk 1400 wcsﬂbmti%@@&b{heﬁﬁkﬁéuﬁﬁﬂ Fﬁt%eﬂr IV Bhere

83-128 an 95- 2 (Sﬁe Fch]%gre 5 for constructs’ an I gure
ELI SR ddba§ndogenos ight ohia eangsdiave Aet kesn kagrsed opt and aavst bedomisated 8y s
W t hi n ailieliwesatusida. 412- 464 of E2. As expected, all antibodies (95-14,
95-49, 95-62, 95-42, 95-58, 95-25, 95-43, 95-54, 95-2, 95-38, and
073-1) al so mapped to this region of the E2 protein. 35To further
defi ne tlHe epintisody ConjngatesImmunaigiinsessed f usi on protein was used
becaulssa t he SIE@idtﬁt{II: ﬁpﬂeegq% @Eseﬁeindflﬂ_idﬂ%at@ﬁépﬂ ﬁﬁrﬁgﬂ\gﬁti-ﬂbv hlgﬁ?cé%all t
ma ian.. em urified. proteins,were coated on an pl at e
oo By o RRaR R e D brtsb it g6l B S b R3e S Bl T by
map of dWATNeWPPEsANY OF B gadieis@oper When Sjegated)io aBytorxiny tese artitiodydi es
2ol s apogea e Klerted (8 aIMAGLGLbe” A EHEWRAD ORI AR 09
Thi 5 expert fhs Qe et bR PRI ok T OERRS g 1
al so r egogmcidedD; ¢ikidiibPbrdABde pinetips nfitha i etopsfideytdnopdade) eineristinee
t he A np . v i L.t . . i . A i 5
it AgonomRBlind LGl dtdeahitn Bppieichy SR AR A BoAE RIS,
412- 423 THTRTRYSP. pEtnpEinl frdehyfretediosterons, ighicpenrticqids, R e JEBRGBINS:
The pur liloeaihep pmipeinok], wed purosicadardanalogibl Angib gt therasil Theedpeatiovgelits
bot h hur i i .83~ . q- L=hl I
ant 1 bod emd s AR Sl o RPN Ne o Ve Mlcbrall S HBOBROANRe 6.
was useIPFapma: GyEAraling, 5cféjﬁtrﬁ>wg%¢ewk@zlpp)aﬁﬁﬁyl@§@&aﬁnw@,9) . Based on
L he Of-d at anechiofetihfife, ﬁﬁ%@Mbg%ﬁwa me_i;gnurael, %a?nﬁ&%]égBSNgm Eg@-lorﬁl@fin? |
i ndi ng u ntibo -2 r.esidues : n 0 wer.efou
P be PN RRpRBPhaRRY. R Fin, ARROBHERMIGT sy TR0, i e g
t he fr egisetidjorodiamine platinugn GB(DDM)eigplstinh gutbragyeliven (e hedannorbith
epi tOpe(fohHér%/da@%:ﬁ?cin aradoABRbiR) YA fibiics (e. & CAEBRGRTCih ERPhME in the
Los Al anps HCV, (i|uence dat.abase thgt re co&ﬂga ed %/Htrmnua
opti ni 2 AT ROHES T G SR L e ig appEr e e dptogatie et
r edaced (4 ®, ungissiee amhvieblaBasy dAarntiboal yaif itiggrpresent inFergionead 8¢ confugatddtof

the seqyenf&isot! X k. ?g rﬁ?&%ﬁ?@ fd &?{fa%ﬂgﬁfeﬁ{y?o&ﬂ@ ngiiogﬁéréﬁa%eﬁt&?ﬂs for

sequences | n t ?IOD of the expresse prot el ns used
in the HedugmBeYdaicddisondessugh Ay gancAluman ant i bodi es 95-2 and
83-128 shoul The mma}f %'@ajﬁgmeyfm@mﬁ@nmn cdobéleded chﬁﬁxﬂfﬁ}fﬂr b g&&%&%&&gi&eﬂe
reported _sequence, di rences .in this regio ct. unm|
b1 boairsBE Eelabt Sl SPAER if Rof dib® chEdyaR atfmitad o EStisf pnetiteal
engidheethstperticagente. F@ txauipls; Hhel drys epstesse e k psitein op polypéptide possessing
cont ai nh Qesidel BictdedcA 23R SRS pldil By hblude Aof I GnehBMdically
genotype 5 strain re g%ged in IlJ'aﬁr et a%f,( 2006) He%at ol ogy S, enbank
accessi BAVAHROT AT gyenfhereoh SpefrsPbrifacihds PHOLOMANBEORXaBhs e

diphtheria toxin; a protein such as tumor necrosis factor or interferon-y; or, biological

-38-




activity and for the ability to inhibit HCV infection. Nunmerous in
vitro nodels for HCV 35 infection are known in the art and are used
to test the human anti bodi es of the present invention, including,
e.g., (i) infection of primary hepatocytes with HCV, (ii) stable
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35 Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions

and sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersion. The use of-such media and agents for pharmaceutically active substances is

known in the art. Except insofar as any conventional media or agent is incompatible with the
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Equi val ents Those skilled in the art will recognize, or be able to

ascertain using no nore than 20 routine experinentation, many

equi val ents of the specific enbodinents of the invention described

herein. Such equivalents are intended to be enconpassed by the
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of cl ongjpARsnte, Br Sherdideted Shitdere Qidible to high drug concentration. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a coating

10 such as lecithin, by the maintenance of the required particle size in the case of dispersion and
by the use of surfactants. In many cases, it will be preferable to include isotonic agents, for
example, sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the
composition. Prolonged absorption of the injectable compositions can be brought about by
including in the composition an agent that delays absorption, for example, monostearate salts

15  and gelatin.

Sterile injectable solutions can be prepared by incorporating the active compound in
the required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by sterilization microfiltration. Generally,
dispersions are prepared by incorporating the active compound into a sterile vehicle that

20 contains a basic dispersion medium and the required other ingredients from those enumerated
above. Inthe case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation are vacuum drying and freeze-drying (lyophilization) that
yteld a powder of the active ingredient plus any additional desired ingredient from a
previously sterile-filtered solution thereof.

25 Dosage regimens are adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or increased
as indicated by the exigencies of the therapeutic situation. For example, the human
antibodies of the invention may be administered once or twice weekly by subcutaneous

30 injection or once or twice monthly by subcutaneous injection.

It is especially advantageous to formulate parenteral compositions in dosage unit form
for ease of administration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units suited as unitary dosages for the subjects to be treated; each unit
contains a predetermined quantity of active compound caiculated to produce the desired

35 therapeutic effect in association with the required pharmaceutical carrier. The specification
for the dosage unit forms of the invention are dictated by and directly dependent on (a) the
unique characteristics of the active compound and the particular therapeutic effect to be
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6 AA VL of clone 073-1 7 AA CDR1 of VH of clone 83-128 8 AA CDR2 of
VH of clone 83-128 9 AA CDR3 of VH of clone 83-128 10 AA CDR1 of VH
of clone 95-2 11 AA CDR2 of VH of clone 95-2 12 AA CDR3 of VH of
clone 95-2 13 AA CDR1 of VH of clone 073-1 14 AA CDR2 of VH of clone
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achieved, and {b) the limitations inherent in the art of compounding such an active compound
for the treatment of sensitivity in individuals.

Examples of pharmaceutically-acceptable antioxidants include: (1) water soluble
antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such as ascorbyl
palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,
propyi gallate, alpha-tocopherol, and the like; and (3) metal chelating agents, such as citric
acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and
the like.

For the therapeutic compositions, formulations of the present invention include those
suitable for oral, nasal, topical (including buccal and sublingual), rectal, vaginal and/or
parenteral administration. The formulations may conveniently be presented in unit dosage
form and may be prepared by any methods known in the art of pharmacy. The amount of
active ingredient which can be combined with a carrier material to produce a single dosage
form will vary depending upon the subject being treated, and the particular mode of
administration. The amount of active ingredient which can be combined with a carrier
material to produce a single dosage form will generally be that amount of the composition
which produces a therapeutic effect. Generally, out of one hundred per cent, this amount will
range from about 0.001 per cent to about ninety percent of active ingredient, preferably from
about 0.005 per cent to about 70 per cent, most preferably from about 0.01 per cent to about
30 per cent,

Formulations of the present invention which are suitable for vaginal administration
also include pessaries, tampons, creams, gels, pastes, foams or spray formulations containing
such carriers as are known in the art to be appropriate, Dosage forms for the topical or
transdermal administration of compositions of this invention include powders, sprays,
ointments, pastes, creams, lotions, gels, solutions, patches and inhalants. The active
compound may be mixed under sterile conditions with a pharmaceutically acceptable carrier,
and with any preservatives, buffers, or propellants which may be required.

The phrases "parenteral administration" and "administered parenterally" as used
herein means modes of administration other than enteral and topical administration, nsuaily
by injection, and includes, without limitation, intravenous, intramuscular, intraarterial,
intrathecal, intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal,
subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural
and intrasternal injection and infusion.

Examples of suitable aqueous and nonaquecus carriers which may be employed in the
pharmaceutical compositions of the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof,

vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate. Proper
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15 AA CDR3 of VII of clone 073-1 16 AA CDR1 of VL of clone 83-128 17
AA CDR2 of VL of clone 83-128 18 AA CDR3 of VL of clone 83-128 19 AA
CDR1 of VL of clone 95-2 20 AA CDR2 of VL of clone 95-2 21 AA CDR3 of
VL of clone 95-2 22 AA CDR1 of VL of clone 073-1 23 AA CDR2 of VL of
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the maintenance of the required particle size in the case of dispersions, and by the use of
surfactants.

These compositions may also contain adjuvants such as preservatives, wetting agents,
emulsifying agents and dispersing agents. Prevention of presence of microorganisms may be
ensured both by sterilization procedures, supra, and by the inclusion of various antibacterial
and antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like.
It may also be desirable to include isotonic agents, such as sugars, sodium chloride, and the
like into the compositions. In addition, prolonged absorption of the injectable pharmaceutical
form may be brought about by the inclusion of agents which delay absorption such as
aluminum monostearate and gelatin,

When the compounds of the present invention are administered as pharmaceuticals, to
humans and animals, they can be given alone or as a pharmaceutical composition containing,
for example, 0.001 to 90% (more preferably, 0.005 to 70%, such as 0.01 to 30%) of active
ingredient in combination with a pharmaceutically -acceptable carrier.

Regardless of the route of administration selected, the compounds of the present
invention, which may be used in a suitable hydrated form, and/or the pharmaceutical
compositions of the present invention, are formulated into pharmaceutically acceptable
dosage forms by conventional methods known to those of skill in the art.

Actual dosage levels of the active ingredients in the pharmaceutical compositions of
the present invention may be varied so as to obtain an amount of the active ingredient which
is effective to achieve the desired therapeutic response for a particular patient, composition,
and mode of administration, without being toxic to the patient. The selected dosage level will
depend upon a variety of pharmacokinetic factors including the activity of the particular
compositions of the present invention employed, or the ester, salt or amide thereof, the route
of administration, the time of administration, the rate of excretion of the particular compound
being employed, the duration of the treatment, other drugs, compounds and/or materials used
in combination with the particular compositions employed, the age, sex, weight, condition,
general health and prior medical history of the patient being treated, and like factors well
known in the medical arts. A physician or veterinarian having ordinary skill in the art can
readily determine and prescribe the effective amount of the pharmaceutical composition
required. For example, the physician or veterinarian can start doses of the compounds of the
invention employed in the pharmaceutical composition at levels lower than that required in
order to achieve the desired therapeutic effect and gradually increase the dosage until the
desired effect is achieved. In general, a suitable daily dose of a compositions of the invention
will be that amount of the compound which is the lowest dose effective to produce a
therapeutic effect. Such an effective dose will generally depend upon the factors described

above. It is preferred that administration be intravenous, intramuscular, intraperitoneal, or
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SEQ ID NO . Type Description of Sequence 24 AA CDR3 of VL of clone
073-1 25 NA VH of clone 83-128 26 NA VL of clone 83-128 27 NA VI of
clone 95-2 28 NA VL of clone 95-2 29 NA VH of clone 073-1 30 NA VL of
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subcutaneous, preferably administered proximal to the site of the target. If desired, the
effective daily dose of a therapeutic compositions may be administered as two, three, four,
five, six or more sub-doses administered separately at appropriate intervals throughout the
day, optionally, in unit dosage forms. While it is possible for a compound of the present
invention to be administered alone, it is preferable to administer the compound as a
pharmaceutical formulation (composition).

Therapeutic compositions can be administered with medical devices known in the art.
For example, in a preferred embodiment, a therapeutic composition of the invention can be
administered with a needleless hypodermic injection device, such as the devices disclosed in
U.S. Patent Nos. 5,399,163, 5,383,851, 5,312,335, 5,064,413, 4,941,880, 4,790,824, or
4,596,556, Examples of well-known implants and modules useful in the present invention
include: U.S. Patent No. 4,487,603, which discloses an implantable micro-infusion pump for
dispensing medication at a controlled rate; U.S. Patent No. 4.,486,194, which discloses a
therapeutic device for administering medicants through the skin; U.S. Patent No. 4,447,233,
which discloses a medication infusion pump for delivering medication at a precise infusion
rate; U.S. Patent No. 4,447,224, which discloses a variable flow implantable infusion
apparatus for continuous drug delivery; U.S. Patent No. 4,439,196, which discloses an
osmotic drug delivery system having multi-chamber compartments; and U.S. Patent
No. 4,475,196, which discloses an osmotic drug delivery system. Many other such implants,
delivery systems, and modules are known to those skilled in the art.

In certain embodiments, the human monoclonal antibodies of the invention can be
formulated to ensure proper distribution in vivo. For example, the blood-brain barrier (BBB)
excludes many highly hydrophilic compounds. To ensure that the therapeutic compounds of
the invention cross the BBB (if desired), they can be formulated, for example, in liposomes.
For methods of manufacturing liposomes, see, e.g., U.S. Patents 4,522,811; 5,374,548; and
5,399,331. The liposomes may comprise one or more moieties which are selectively
transported into specific cells or organs, thus enhance targeted drug delivery (see, e.g., V.V.
Ranade (1989) J. Clin. Pharmacol. 29.685). Exemplary targeting moieties include folate or
biotin (see, e.g., U.S. Patent 5,416,016 to Low ef al.); mannosides (Umezawa ef al., (1988)
Biochem. Biophys. Res. Commun. 153:1038); antibodies (P.G. Bloeman ef al. (1995) FEBS
Lett. 357:140; M. Owais ef al. (1995) Antimicrob. Agents Chemother. 39:180); surfactant
protein A receptor (Briscoe ef al. (1995) Am. J. Physiol. 1233:134), different species of
which may comprise the formulations of the inventions, as well as components of the
invented molecules; p120 (Schreier et al. (1994) J. Biol. Chem. 269:9090); see also K.
Keinanen; M.L. Laukkanen (1994) FEBS Left. 346:123; J.J. Killion; L.J. Fidler (1994)
Immunomethods 4:273. In one embodiment of the invention, the therapeutic compounds of

:the invention are formulated in liposomes; in a more preferred embodiment, the liposomes

include a targeting moiety. In a most preferred embodiment, the therapeutic compounds in
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31 NA E1/E2 |a H77 (Figure 13) 32 AA VH of clone 95-14 (Figure 14) 33
AA VH of clone 95-38 (Figure 14) 34 AA VH of clone 95-25 (Figure 14)
35 AA VH of clone 95-42 (Figure 14) 36 AA VH of clone 95-43 (Figure
14) 37 AA VIl of clone 95-49 (Figure 14) 38 AA VH of clone 95-54
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The composition must be fluid to the extent that easy syringability exists. It must be stable
under the conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi.

A "therapeutically effective dosage" for rheumatoid arthritis preferably will result in
an ACR20 Preliminary Definition of Improvement in the patients, more preferred in an
ACRS50 Preliminary Definition of Improvement and even more preferred in an ARCD70
Preliminary Definition of Improvement.

ACR20 Preliminary Definition of Improvement is defined as:
> 20% improvement in: Tender Joint Count (TCJ) and Swollen Joint Count (SWJ)

and = 20% improvement in 3 of following 5 assessments: Patient Pain Assessment
(VAS), Patient Global assessment (VAS), Physician Global Assessment {VAS), Patent Self-
Assessed Disability (HAQ), Acute Phase Reactant (CRP or ESR).

ACRS50 and ACR70 are defined in the same way with > 50% and > 70%
improvements, respectively. For further details see Felson e a/. in American College of
Rheumatology Preliminary Definition of Improvement in Rheumatoid Arthritis; Arthritis .
Rheumatism (1995) 38: 727-735.

The ability of a compound to inhibit cancer can be evaluated in an animal model
system predictive of efficacy in human tumors. Alternatively, this property of a composition
can be evaluated by examining the ability of the compound to inhibit, such inhibition in vitro
by assays known to the skilled practitioner. A therapeutically effective amount of a
therapeutic compound can decrease tumor size, or otherwise ameliorate symptoms in a
subject. One of ordinary skill in the art would be able to determine such amounts based on
such factors as the subject's size, the severity of the subject's symptoms, and the particular
composition or route of administration selected.

The ability of the antibodies to treat or prevent cirhossis can also be evaluated
according to methods well known in the art,

The composition must be sterile and fluid to the extent that the composition is
deliverable by syringe. In addition to water, the carrier can be an isotonic buffered saline
solution, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyetheylene
glycol, and the like), and suitable mixtures thereof. Proper fluidity can be maintained, for
example, by use of coating such as lecithin, by maintenance of required particle size in the
case of dispersion and by use of surfactants. In many cases, it is preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannitol or sorbitol, and sodium
chloride in the composition. Long-term absorption of the injectable compositions can be
brought about by including in the composition an agent which delays absorption, for
example, aluminum monostearate or gelatin. |
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40 AA VH of clone 95-62 (Figure 14) 41 AA CDR1 of VH of clone 95-14
42 AA CDR2 of VH of clone 95-14 43 AA CDR3 of VII of clone 95-14 44
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of clone 95-14 47 AA CDR3 of VL of clone 95-14 48 NA VII of clone
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When the active compound is suitably protected, as described above, the compound
may be orally administered, for example, with an inert diluent or an assimilable edible

carrier.

V. Uses and Methods of the Invention
Human anti-HCV antibodies to HCV of the present invention (including derivatives

and conjugates of the antibodies) and compositions containing the
antibodies can be used in a variety of in vifro and in vivo diagnostic and therapeutic
applications. For example, the human monoclonal antibodies of the invention can be used for
treating HCV-mediated disorders, including but not limited to, liver disorders, such as
cirrhosis, hepatocellular carcinoma, and hepatocarcinogenesis.
Accordingly, in yet another embodiment, the present invention provides a method for
treating or preventing a disorder mediated by HCV (e.g., a liver disorder), by administering to

--a subject a human antibody of the invention in an amount effective to treat or prevent the -

disorder. The antibody can be administered alone or along with another therapeutic agent,
such as alpha-IFN or a cytotoxin which acts in conjunction with or synergistically with the
antibody to treat or prevent the HCV mediated disease. Other disorders suitable for treatment
using the antibodies of the invention include HCV-mediated hepatocyte pathologies, HCV-
mediated cirrhosis of the liver, and /or HCV-mediated liver cancer.

Additionally, the antibodies of the invention can be used in vifro or in vivo to
diagnose a variety of diseases mediated by HCV. Specifically, the antibodies can be used to
detect levels of HCV, or levels of cells which contain HCV. Alternatively, the antibodies can
be used to inhibit or neutralize HCV function which, in turn, can prevent or ameliorate
disease symptoms caused by HCV function.

Also within the scope of the present invention are kits comprising human anti-HCV
antibodies of the invention and, optionally, instructions for use. The kit can further contain
one ore more additional reagents, such as alpha-IFN or one or more additional human
antibodies of the invention (e.g., a human antibody having a complementary activity which
binds to an epitope of an HCV antigen distinct from the first human antibody).

Accordingly, patients treated with antibodies of the invention can be additionaily
administered (prior to, simultaneously with, or following administration of a human antibody
of the invention) with another therapeutic agent which enhances or augments the therapeutic
effect of the human antibodies. ,

Other embodiments of the present invention are described in the following Examples.

The present invention is further illustrated by the following examples which should
not be construed as further limiting. The contents of Sequence Listing, figures and all
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SEQ I D NO Type Description of Sequence 49 NA VL of clone 95-14 50 AA
CDR1 of VH of clone 95-38 51 AA CDR2 of VH of clone 95-38 52 AA CDR3
of VH of clone 95-38 53 AA VL of clone 95-38 54 AA CDRl1 of VL of

cl one 95-38 55 AA CDR2 of VL of clone 95-38

10

20

25

30

35

references, patents and published patent applications cited throughout this application are
expressly incorporated herein by reference.

EXAMPLES
The invention is further described in the following examples, which do not limit the

scope of the invention described in the claims.

Materials and Methods

Throughout the examples, the following materials and methods were used unless
otherwise stated.

In general, the practice of the present invention employs, unless otherwise indicated,
conventional techniques of chemistry, molecular biology, recombinant DNA technology,
immunology (especially, e.g., antibody technology), and standard techniques 1n polypeptide
preparation. See, e.g:, Sambrook, Fritsch and Maniatis, Molecular Cloning: Cold Spring
Harbor Laboratory Press (1989); Antibody Engineering Protocols (Methods in Molecular
Biology), 510, Paul, S., Humana Pr (1996); Antibody Engineering: A Practical Approach
(Practical Approach Series, 169), McCafferty, Ed., Irl Pr (1996); Antibodies: A Laboratory
Manual, Harlow et al., C.S.H.L. Press, Pub. (1999); and Current Profocols in Molecular
Biology, eds. Ausubel ef al., John Wiley & Sons (1992). In vifro and in vivo model systems
for assaying HCV biology are described, for example, in Cell culture models and animal
models of viral hepatitis. Part II: hepatitis C, Lab. Anim. (NY).;34(2):39-47 (2005) and in
The chimpanzee model of hepatitis C virus infections, ILAR J.;42(2):117-26 (2001).

Assembly of codon optimized HCV genotype 1a E1/E2 expression construct

Briefly, a nucleic acid sequence encoding an E2 genotype la, strain H77 (prototype
1a sequence) protein sequence (Genbank accession number NC004102) was constructed and
engineered into pCDNA vector. The nucleotide sequence was altered for optimized codon
usage for improved mammalian expression. The sequence was assembled using overlapping
PCR with oligonucleotides purchased from IDT and cloned into the pCDNA3.1-myc, his
expression vector with HindIII and Xbal in frame with the C-terminal myc and 6 histidine
tags. The vector was then sequenced to confirm the construct was correct.

The E1/E2 codon optimized 1a H77 sequence with added ends containing restrictions
sites (bold lowercase), additional overhangs to insure restriction enzyme cutting (underlined
lowercase), and consensus Kozak sequence {(bold underlined lowercase) with ATG initiation
codon (bold underlined uppercase) (see SEQ ID NO: 27 and Figure 13).
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56 AA CDR3 of VL of clone 95-38 57 NA VH of clone 95-38 58 NA VL of
cl one 95-38 59 AA E2 412-423 (la) QUNTNGSWHI N (Figure 10) 60 AA (Ib)
QLVNTNGSWHI N (Figure 10) 61 AA QLVNSNGSWHI N (Figure 10) 62 AA
QLINSNGSWHI N (Figure 10) 63 AA HUNTNGSVWHI N (Fi gure 10) 64 AA

QUKI NGSVEEI N (Assemab i of@ddon-optimized HCV genotype 1a E2-661 expression construct to
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express soluble E2 protein (pCDNA-1a-CO-E2-661)

The portion of the E2 protein encoding amino acids 364 to 661 was PCR amplified
using pCDNA-1a-CO-E1/E2 as template and cloned into pCDNA3.1-his expression vector
with HindIIl and Xbal in frame with the C-terminal 6 histidine tag. The vector was
sequenced to confirm the construct was comect.

Expression and purification of codon optimized HCV genotype 1a E2-661

293T human tissue culture cells were transiently transfected using Lipofectamine
2000 (Invitrogen). Supermnatant from the cells containing secreted proteins was collected and
la E2-661 was purified from the supernatant using nickel] affinity chromatography. The
protein concentration was determined based on OD 280nm and further evaluated by
Coomassie stained SDS-PAGE and Western blot with commercially available E2 mouse
antibody from Biodesign International

Assembly of wildtype HCV genotype 1a E1/E2 expression vector (pCDNA-1a-

EI/E2

The E1/E2 of HCV1a H77 encoding sequence (amino acids 165-746) was PCR
amplified with primers to introduce HindIIl and Xbal cloning sites, a consensus Kozak
sequence and an initiation codon, and was then cloned into the pCDNA3.1-his expression
vector with HindIII and Xbal in frame with the C-terminal 6 histidine tag. The vector was
sequenced to confirm the construct was correct.

Assembly of wildtype HCV genotype 1a E2-660 expression vector (pCDNA-1a-E2-
660)

The portion of E2 protein encoding amino acids 364 to 660 was PCR amplified using
pCDNA-1a-E1/E2 as template and cloned into pCDNA3. 1-his expression vector with HindIIT
and Xbal in frame with the C-terminal 6 histidine tag. The vector was sequenced to confirm
the construct was correct.

Assembly of HCV genotype 1b, 2b, 3a and 4a E1/E2 expression vectors (pCDNA-

EL/E2

High titer genotype 1b, 2b, 3a and 4a HCV positive patient serum was obtained and
RINNA was isolated from the serum. RT-PCR was performed on the isolated RNA with
genotype specific primers complimentary to the end of the core gene and for the p7 gene that
flanks the E1/E2 genes. PCR was used to amplify the E1/E2 encoding sequence (amino acids
165-746) using primers to introduce HindIII and Xbal cloning sites, a consensus Kozak

sequence and an initiation codon. The sequence was cloned into pCDNA3.1-his expression
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65 AA QLVNTNGSWHVN (Figure 10) 66 AA QFVNTNGSWHI N (Figure 10) 67 AA
QLI KNGSSVEI N (Fi gure 10) 68 AA QLVKINGSVHI N (Figure 10) 69 AA
BLVNTNGSVHI N (Fi gure 10) 70 AA HLVNSNGSWHN (Figure 10) 71 AA

QLI HTNGSWHI N (Fi gure 10) 72 AA QLVKTEGNWHLN (Fi gure 10) 73 AA

NL 1 KTNGS¥Efolr With FigdiTEantiQbal in frame with the C-terminal 6 histidine tag and then

sequenced. A blast search confirmed that the sequences were the expected genotype, but the
sequences had no exact match in the database.

Assembly of HCV genotypelb E2-661 expression vector (pCDNA-1b-E2-661)

PCR was used to amplify the portion of E2 protein encoding amino acids 364 to 661
using pCDNA-1b-E1/E2 as template. The sequence was then cloned into pCDNA3.1-his
expression vector with HindIIl and Xbal in frame with the C-terminal 6 histidine tag. The

10 vector was then sequenced to confirm the construct was correct. Expression and purification
was carried out essentially as described above for 1a E2-661.

Assembly of HCV genotype 1a E2 HVRI deletion expression vector

In order to generate an E1/E2 encoding construct with a deletion of the nucleotides
encoding the hypervariable region 1 (HVR1) of E2, E1 was PCR amplified using a 3’ primer

15 containing an-overhang for a region of E2 beginning with amino acids 411 (skipped over
amino acids 384 to 410 — HVR1) using pCDNA-1a-E1/E2 as template. In a separate
reaction, the E2 region encoding amino acids 411-746 was PCR amplified using a 5’ primer
containing an overhang for the 3’ end of E1 using pCDNA-1a-E1/E2 as template. The E1
and E2 PCR products that contained complementary overhangs at the E1-E2 junction without

20  the region encoding the HVRI1 for E2 were mixed, and then PCR amplified using a primer
specific for the 5’ end of E1 with a HindlII site and 3° end of E2 with an Xbal site. The
sequence was cloned into pCDNA3.1-his expression vector with HindIII and Xbal in frame
with the C-terminal 6 histidine tag. The vector was then sequenced to confirm that the
construct was correct.

25

Assembly of codon optimized HCV genotype la E2 trunction expression vectors

Truncations for mammalian expression were engineered in which amino acids from
the C-terminus of EZ were removed. The portion of E2 protein encoding desired amino acids
was PCR amplified using pCDNA-1a-CO-E1/E2 as template and cloned into pCDNA3.1-his

30  expression vector with HindIll and Xbal in frame with the C-terminal 6 histidine tag. The
vector was then sequenced to confirm that the construct was correct. The following

constructs were made:

pCDNA-1a-CO-E2-624 (E2 amino acids 384 to 624)
pCDNA-1a-CO-E2-584 (E2 amino acids 384 to 584)
pCDNA-1a-CO-E2-544 (E2 amino acids 384 to 544)
pCDNA-1a-C0O-E2-504 (E2 amino acids 384 to 504)

pCDNA-1a-C0O-E2-464 (E2 amino acids 384 to 464)
. -49.
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SEQ I D NO Type Description of Sequence 74 AA QLI YTNGSVWHI N ( Fi gure 10)
75 AA QLI NTNGSWHLN (Figure 10) 76 AA YLI NTNGSWHI N (Figure 10) 77 AA
SLI NTNGSWHI N (Figure 10) 78 AA NLI NTNGSWHI N (Fi gure 10) -79- -AA
HLVNSNGSVH N genotype 2b (Figure 11) 80 AA QLVNSSGSWEI N genot ype 3a
(Figure 11)

10

15

20

25

a0

35

Expression and purification from each construct was carried out essentially as described
above for 1a E2-661.

Lectin ELISA

Lectin capture ELISA was carried out with the E2 truncations to determine antibody
reactivity. Briefly, 96-well plates were coated with Galanthus nivalis (GNA) lectin. E2
truncations from the supernatants of transiently transfected 293 cells were added to the 96-
well plates coated with GNA lectin in order to capture the protein. Hybridoma supernatant
was then added to the 96 well plates to determine protein reactivity. Bound antibody was
detected with anti-human alkaline phosphatase secondary antibody and PNPP substrate,

Assembly of bacterial expression constructs spanning amino acids 384 to 464 of HCV
genotype 1a E2 glycoprotein

‘Next, fusion proteins were engineered with N-terminal thioredoxin fusion for
bacterial expression in order to allow production of small portions of E2.

For the first set of proteins, the portion of E2 protein encoding the desired amino acids
was PCR amplified using pCDNA-1a-E1/E2 as template and cloned into pET32 expression
vector with EcoRI and HindIIl in frame with the C-terminal myc and 6 histidine tags. The
vector was then sequenced to confirm that the construct was correct. The following

constructs were made:

pET32-E2-A (amino acids 384 to 463)
pET32-E2-B (amino acids 411 to 463)
pET32-E2-C (amino acids 432 to 463)
pET32-E2-D (amino acids 436 to 463)
pET32-E2-E (amino acids 384 to 431)

O 0 0 0 0

The vectors were transformed into BL21-DE3 E. coli bacteria (Invitrogen) and expression
was induced with IPTG. Bacteria were lysed and the proteins of interest were purified with
nickel affinity chromatography. Protein concentration was determined based on OD 280nm
and further evaluated by Coomassie stained SDS-PAGE and Western blot using mouse
antibody specific for myc and histidine tags.

For the second set of proteins, complementary phosphorylated oligonucleotides were
prepared that, when annealed, would have EcoRI and HindIII overhangs and encode the
desired amino acids. The DNA was cloned into pET32 expression vector with EcoRI and
HindIII in frame with the C-terminal myc and 6 histidine tags. The vector was then

sequenced to confirm that the construct was correct. The following constructs were made:
-50-



81 AA QLI NSNGSVHI N genotype 4a (Figure 11) 82 AA QLI ONGSSWI I N
genotype 5 (Figure 11) 83 AA QFVNTNGSWH N genotype 5a (Figure 11) 84
AA QLI KNGSSWHI N genotype 6a (Figure 11) 85 AA QLI KTNGSW I I N genot ype
6g (Figure 11) 86 AA QLI NSNGSWHVN genot ype 6k (Figure 11) 87 AA VH

CDR1 consensus 56(];@6[132@28@(Mnylabidth§ensus sequence 89 AA VI |
CDR3 consensus $equals &) H (amino acids 432 to 443)
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o pET32-E2-I (amino acids 436 to 447)

Expression and purification was carried out as described above for the first set of proteins.

Generation of alanine scanning mutants of HCV E2-412-423 epitope

Each amino acid in the 412-423 epitope was separately mutated to an alanine in the
bacterial expression construct to determine the important amino acid contacts for the
antibodies. Complementary phosphorylated oligonucleotides were prepared that, when
annealed, would have EcoRI and HindIII overhangs and encode the E2 412-423 region with
the desired changes. The DNA was cloned into the pET32 expression vector with EcoRI and
HindllI in frame with the C-terminal myc and 6 histidine tags. The vector was then

sequenced to confirm that the construct was correct.
The following constructs were made:

pET32-E2-G-Q412A (amino acid 412 from a Q to an A)
pET32-E2-G-L413A
pET32-E2-G-1414A
pET32-E2-G-N415A
pET32-E2-G-T416A
pET32-E2-G-N417A
pET32-E2-G-G418A
pET32-E2-G-S419A
pET32-E2-G-W420A
pET32-E2-G-H421A
pET32-E2-G-1422A
pET32-E2-G-N423A

O ¢ 0 00 ¢ 0O 0 O 0 0 0

Expression and purification was carried out as described above for the other bacterial

proteins.

Pseudovirus generation and neutralization assay

A pseudovirus was generated having an HIV backbone that contained a mutation to
prevent HIV envelope glycoprotein expression and a luciferase gene to direct luciferase
expression in target cells (pNL4-3.Luc.R-E-). HCV E1/E2 glycoproteins were provided in

trans by cotransfection 0of 293 cells with pcDNA E1/E2 derived from the various genotypes
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90 AA VL CDR1 consensus sequence 91 AA VL CDR2 consensus sequence 92
AA VL CDR3 consensus sequence Sequence Listing SEQUENCE LI STI NG
<110> UNI VERI TY OF MASSACHUSETTS <120> HUVAN ANTI BODI ES AGAI NST
HEPATI TIS C VIRUS (HCV) AND USES THERECF <130> MJI - 005PC <140>

Concurr | W . ¢ 30
<151> 23(2&/:%2#% fg‘ﬁ%%@"ggl‘i‘iﬁﬁgi‘é%?ﬁ BS“\E%?‘%}A%”‘%. 2 se@RedAnt

123 <21 Partisiep veas parvesied fromelly fremi8dnde w&u@@wm@ g?>ﬂﬁ%?t;ﬂ%‘*ldé‘r>smg
Arti fi ciGdntriseq7éroscentsytotshaatiioc ultmnaitrifightiond POsadavirus was then used to infect
Hep3B cells (ATCC) in the presence or absence of antibody. Pseudovirus was preincubated
5  with antibody for 1 hr at room temperature before adding to Hep3B cells. After incubation
for 72 hrs, infection was quantitated by luciferase detection with BrightGlo luciferase assay

(Promega) and read in a Victor3 plate reader (Perkin Elmer)

Biacore affinity determination
10 Goat-anti-human IgG (Fc) was amide coupled to a CMS5 sensor chip from Biacore in

flow cell 1 and 2. Human antibody (95-2 or 83-128) was captured in flow cell 2 only using
HBS-P buffer (Biacore). E2-G was flowed over both flow cell 1 (for background) and flow
cell 2 (for specific interaction with human antibody) at 125, 62.5, 31.3, and 15.6 nM in HBS-
P buffer at 50 ul/min for 200 sec. After injection was stopped, buffer was flowed over both

15-  flow cells to collect dissociation data. Data was evaluated and curves fitted to determine the
affinity constant using the BIAevaluation software

Mouse immunizations
Mice transgenic for human IgG genes (HuMab mice} from Medarex were immunized
20  withsoluble E2 protein to generate an immune response. Mouse 85083 was immunized with
1a E2-661 with Freunds’ adjuvant for 1 injection and MPL + TDM adjuvant (Sigma) for 14
injections. Mouse 97895 was immunized with 1a E2-661 with MPL + TDM + CWS
adjuvant (Sigma) for 1 injection and MPL + TDM adjuvant for 5 injections

25 Splenic fusions and hybridoma selection

Mouse spleens were removed and spleen cells were isolated. Spleen cells were fused
to mouse myeloma ceils following a standard PEG fusion protocol to generate hybridomas.
Hybridoma supematants were then screened for production of antibody reactive to 1a E2-661
by ELISA and positive cells were moved forward for further characterization.

30

Isolation and sequencing of hybridoma antibody genes

RNA was isolated from hybridoma cells using a Qiagen RNeasy kit. RT-PCR was
performed for the heavy chain variable region with gene-specific primers containing
restrictions sites, the resulting sequence was cloned and the construct was sequenced. RACE

35  was performed for the light chain variable region with gene-specific primers. The sequence
was cloned into the TOPO vector and the vector was sequenced. Gene specific primers were

designed and used to PCR amplify and add restriction sites.
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Gn Val Adn Leu Val Qu Ser Ay dy Ay VvVal val Gdn Pro Ay Arg
151015 Ser Leu Arg Leu Ser Cys Thr Ala Ser Gy Phe Thr Phe Asn Asn
Tyr 202530 Ay Met H's Trp Val Arg An Thr Pro Ay Lys Gy Leu Qu
Trp Leu 354045 Ala Val Ile Trp Phe Asp G u Asn Asn Lys Tyr Tyr Ala
Asp Ser Val 505560 Arg Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
Asn Thr Leu Phe 65707580 Leu G n Met Asn Ser Leu Lys Thr A u Asp Thr
Ala Met Tyr Tyr Cys 859095 Ala Arg Asp Ile Ser Leu Val Arg Asp Al a
Phe Ile Tyr Phe Asp Phe 100105110 Trp Ay Leu Ay Thr Leu Val Thr Val
Ser Ser 115120 <210> 2 <211> 106 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic construct
Sequénce Li stExaanpledp Genegtion of AngirHG MoneclogplAmiibodiesy Al a Thr Leu
Ser Leu Ser Pro Ay 151015

Mouse immunizations, hybridoma production and selection

Transgenic mice comprising human immunogiobulin genes generated as described
above in the section entitled “Generation of Human Monoclonal Antibodies in HuMab Mice”
10 and supplied by Medarex, Milpitas, CA, were immunized with a soluble version of the HCV
genotype la E2 envelope glycoprotein. The antigen was administered in combination with
Freund’s compiete or RIBI adjuvant. Mouse sera responses were monitored by enzyme
linked immunosorbent assay (ELISA) to soluble E2 protein (1a E2-661). Splenic B cells
were isolated from the immunized animal and fused to mouse myeloma (P3X-AG8.653) cells
15  using standard spleen cells fusion methods. Clonal hybridomas were generated and screened
using ELISA for production of antibody reactive to E2-661. Positive hybridomas were tested
for equivalent reactivity to HCV genotype 1a and genotype 1b E2-661 by ELISA with
decreasing amounts of hybridoma supernatant. Hybridomas which exhibited equivalent
reactivity to genotypes la E2-661 and 1b E2-661 were tested for capacity to neutralize HCV
20  pseudovirus infectivity of Hep3B cells. This selection process yielded 20 hybridomas that
neutralized HCV pseudovirus and had equivalent reactivity to 1a and 1b E2 soluble protein
by ELISA. Specifically, nineteen (19) hybridomas were from mouse #97895 and produced
IgG1 antibody as follows: 95-2; 95-14; 95-15; 95-18; 95-20; 95-21; 95-25; 95-26; 95-30; 95-
38; 95-39; 95-42; 95-43; 95-48; 95-49; 95-52; 95-54; 95-58; and 95-62. One (1) hybridoma,
25  83-128, that neutralized HCV pseudovirus and had equivalent reactivity to 1a and 1b E2
soluble protein by ELISA was also identified from mouse #85083 and produced 1gG3
antibody. One (1) hybridoma, 073-1, that neutralized HCV pseudovirus and had equivalent
reactivity to 1a and 1b E2 soluble protein by ELISA was also identified from mouse #113073
and produced IgG3 antibody. These twentyone (21) hybridomas were further characterized.
30
Antibody sequencing and cloning
The heavy and light chain variable sequences of the human antibodies 83-128 (from
the hybridoma from mouse #85083) and 073-1 (from the hybridoma from mouse #113073)
were sequenced and cloned into vectors containing the heavy and light chain constant regions
35  for human IgGl/kappa antibody. This changed human antibodies 83-128 and 073-1 from an
IgG3 antibody to an IgG1 antibody.
The heavy-chain variable sequences of the human antibodies from the nineteen (19)-

hybridomas from mouse #97895 were sequenced and compared. All nineteen (19) antibodies
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Gu Arg Ala Thr Leu Ser Cys Arg Ala Ser G n Ser Val Ser Ser Tyr

202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu
Il e 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala Arg Phe
Ser Ay 505560 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser

kgu (TBI u @ér@fc_lﬁ_%a@aﬁﬁge Sabbkadd) sEfiRndY idert irr(zwb%wld@f%a@ :Tlh@eL3)°~r %OSe(r) s
n Tr r ulle

S0 5 habiidinhs, 1520951513 %%’fs%'efﬁ%h?‘ﬁn?aazﬁﬁ Baittzationstay s saPher
Descr i pthghhchain variableiregiah scegures sere dyertimsdi The bemstyrand lightddh@in Buri@bla
Val G n gy yﬁheﬁeyoﬁﬁfmﬁ éﬁtﬁ)&le@y 2\@5 1:}/ aahd @5-@8 e?e (Qoﬁ(edﬁﬁﬂ ﬂe@t%%lS

Ser Leu Ar Ser Ser lyr
202530 &°) aw&g the Eeawan%sgt/:&h@m@oﬁstﬁmtgeww fo um%lgélwaegma@ by p
Val 354Mlﬁlbéﬂﬁw‘aﬁéxplréseedﬂﬁﬁrﬂh&nﬁ&@sﬁcﬁorﬁ%ﬂnﬂﬁcﬂ] afl dirdotly chytipatdddn ASICV

Ser Val p?yr glgl.%t}%ggl%n@ﬁ gssg))h il an laullt?ooﬁ(j? 952 Bt SRusSHo 7385 wh Se1b8d to

Thr Leu
be further characterized.

The amino acid sequences of the heavy chain variable region of antibodies produced

10 by clones 95-14, 95-49, 95-62, 95-42, 95-58, 95-25, 95-43, 95-54, 95-2, 95-38, 83-128, 73-1
is set forth in SEQ ID NOs:32, 37, 40, 35, 39, 34, 36, 38, 3, 33, 1 and 5 respectively. The
amino acid sequences of the light chain variable region of antibodies produced by clones 95-
2, 95-14, 95-38, 073-1 and 83-128 is set forth in SEQ ID NOs:4, 44, 53, 6 and 2, respectively.

' The nucleotide sequences encoding the heavy chain variable region of antibodies

15 produced by clones 95-2, 95-14, 95-38, 073-1 and 83-128 is set forth in SEQ ID NOs:27, 48,
57, 29 and 25, respectively; and the nucleotide sequences encoding the light chain variable
region of antibodies produced by clones 95-2, 95-14, 95-38, 073-1 and 83-128 is set forth in
SEQ ID NOs:28, 49, 58, 30 and 26, respectively.

20 Example 2: Antibody Characterization

HCV genotype 1a and 1b — soluble E2 EI ISA
The reactivity of human antibody 95-2 (Figure 1A) and human antibody 83-128

(Figure 1B) to soluble HCV genotype 1a E2-660 (triangles) and soluble HCV genotype 1b
25 E2-661 (squares) was compared. ELISA plates were coated with 2 pg/mi of antigen and
probed with antibody in two-fold dilutions. Bound antibody was detected with goat-anti-
human secondary antibody conjugated to alkaline phosphatase and PNPP substrate. Both
human antibodies, 95-2 and 83-128 were found to react equivalently to both genotypes (see
Figure 1). These experiments were also performed with the 95-14, 95-38 and 073-1
30  antibodies and all three recognized genotype 1a and 1b equivalently (data not shown).

Neutralization of HCV pseudovirus from multiple genotypes
The capacity of human antibodies 95-2 and 83-128 to neutralize both muitiple
genotypes of HCV pseudovirus was determined using Hep3B cells. Five-fold dilutions of
35  antibody were incubated with HCV pseudovirus for one hour at room temperature. The
virus-antibody mixture was added to Hep3B cells followed by incubation at 37°C for 72
hours. Infection was quantitated with Brightglo luciferase assay and read in a Victor3 plate

reader for light output. An isotype-matched irrelevant human antibody was used as a
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Leu Gn Met Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Asp Ile Phe Thr Val Val Arg Ay Phe Phe Ile Tyr Phe
Asp 100105110 Tyr Trp Ay Gn dy Thr Leu Val Thr Val Ser Ser 115120
Sequence Listing <210> 4 <211> 106 <212> PRT <213> Artifici al
Sequencazegi’tmOg&a?é Botehwmhapidtidodies, 953 arfd 83+ B8, Hhefpotndtio rﬁuﬁrilhgﬁ{'(cv
construc > 4 V T er Leu
Ser Pro%rl t%g%ll(ﬁ%bé%uﬂA d%ps%u?%rnﬁ {?g%sprg§ 52 A%?ZB; 'n Ser
val Ay rsmecqu)zamma 1avas afsophayp t@w&# lw the ébtmeﬂﬂs@n Al a
Pro Arg gsewlovRls (dafh ndp i) Tyr Asp Ala Ser ASn Arg Ala Thr Gy lIle
Pro %Ia Arg Phe Ser Gy 505560 Ser Gy Ser Ay Thr Asp Phe Thr Leu
Thr Il e ser Ser Leu Gu Pro 65707580 Au Asp Phe Ala Val Tyr Tyr Cys
Gn G n Arg e bl i

GQulle Lys jﬂl@l‘Q&%thty of human antlbodles 95-2 and 83-128 to soluble E2 protein (E2-661)
from HCV genotype 1a and 1b subjected to reducing or non-reducing SDS-PAGE was
analyzed. Westerns blots were performed with anti-his tag monoclonal (his), 83-128 and 95-
10 2 using anti-mouse IgG (his) or anti-human IgG (95-2 and 83-128) conjugated to HRP with
enhanced chemiluminescent detection reagent. Both human antibodies 95-2 and 83-128 were
found to recognize E2-661 subjected to denaturing, reducing gel followed by transfer to

PVDF membrane (see Figure 3).

15 Binding affinity of human antibodies 95-2 and 83-128 for E2 412-423 epitope
expressed as a bacterial fusion protein
Binding affinity of human antibodies 95-2 and 83-128 for E2 412-423 epitope
expressed as a bacterial fusion protein was determined and summarized in Figure 4. Goat

anti-human IgG Fc was amide coupled to the Biacore chip. Human antibodies 95-2 and 83-

20 128 were separately captured on the chip and E2-G bacterially expressed protein containing
E2 412-423 amino acids was flowed over at varying concentrations. The BIAevaluation ™
software was used to fit the curves and calculate the affinity constants.

25 Example 3: Epitope determination

Determination of which region of the E2 protein human_antibodies 83-128 and 95-2

recognize
To determine which region of the E2 protein human antibodies 83-128 and 95-2
30  recognize, carboxy-terminal truncations of mammalian expressed E2 protein were captured
by lectin ELISA and probed with 83-128 and 95-2 (see Figure 5 for map of constructs and
Figure 6 for ELISA data). Based on the data, the epitope for these antibodies is within amino
acids 412-464 of E2. As expected, all antibodies (95-14, 95-49, 95-62, 95-42, 95-58, 95-25,
95-43, 95-54, 95-2, 95-38, and 073-1) also mapped to this region of the E2 protein.
a5 To further define the epitope, bacterially expressed fusion protein was used because
the smaller pieces of E2 did not express well in the mammalian system. The purified proteins
werescoated on an ELISA plate and probed with human antibodies 83-128 and 95-2 (see

Figure 7 for map of constructs and Figure 8 for ELISA data). Both human antibodies 83-128
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<210> 5

<211> 126 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic construct <400> 5 G n

Val G n
Ser Leu

Leu Val Qu Ser dy Ay Ay val vVal Gn Pro Ay Arg 151015
Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Asn Tyr

202530 Gy 9mrebdi§1iz'Ed Rl adstritty cahtainflpeF PaRinGlayids ¥ 52-@3, theUidehtifyigp

Met 354
Ser Val
Thr Leu
Ala Qu

Tyr gs

t?ib-iéh%slﬁéjepéﬁé ﬁ‘%?s %Jgrn@é w%% alsﬁtggrf 1ymed§1 g@} ﬁﬁ)
EFSI'PO 7‘5’3@ remﬂé@ 4_1125433rﬁ91tm£d®ar§10mo%n Ser Leu Arg
Asp _ﬁbrde&hﬁm\e'ahe Mnmrco@éﬁts&ﬁ%eﬂh@-m 8 1&%@ dthAnd SanAag

sysheengts Vg uspf o ifvidkhly ehibet Photmae fbﬂleé@%?isﬁfmgtﬁﬂz>

PRT <2 13ianmetm thedi2alc tBetgtigfugon protein. The purified proteins were coated on an ELISA

10

15

20

25

30

35

plate and probed with both human antibodies (83-128 and 95-2). An anti-his monoclonal
antibody specific for the (His)s epitope tag on the fusion proteins was used to control for
coating of the plate (see Figure 9). Based on the data, residues 413 and 420 were found to be
critical for binding for human antibody 95-2; residues 413, 418 and 420 were found to be
critical for binding for human antibody 83-128.

To determine the frequency of naturally occurring changes within the 412-423
epitope, this region of E2 was analyzed for sequences reported in the Los Alamos HCV
sequence database that were condensed by manual optimization with only complete
sequences and similar sequences reduced to one sequence. Based on the alignment (Figure
10), 77.7% of the sequences in the condensed database are identical to the sequences in this
region of the 1a and 1b expressed E2 proteins used in the present examples. Accordingly,
human antibodies 95-2 and 83-128 should recognize these proteins.

To determine if some of the reported sequence differences in this region will affect
human antibody 95-2 and 83-128 recognition, sequence changes were engineered into the E2-
G bacterially expressed fusion protein containing the 412-423 epitope (Figure 11). A
sequence from a genotype 5 strain reported in Tarr ef a/. (2006) Hepatology (genbank
accesston number AY785283) was included that was not in the database. The purified
proteins were coated on an ELISA plate that was probed with both antibodies (83-128 and
95-2). An anti-his monoclonal antibody specific for the his tag on the fusion proteins was
used to control for coating of the plate (Figure 12). Human antibody 95-2 recognized all
constructs, with the exception of the genotype 6a, with a 10-fold reduction of this specific
genotype 5 sequence. Human antibody 83-128 recognized all constructs, except the those
derived from specific genotype 5 and 6a sequence, and bad weak recognition of 5a.

Example 4: In Vitro Model

Human antibodies of the present invention are tested in in vitro models for antiviral
activity and for the ability to inhibit HCV infection. Numerous in vitro models for HCV
infection are known in the art and are used to test the human antibodies of the present
invention, including, e.g., (i) infection of primary hepatocytes with HCV; (ii) stable

-transfection of hepatocyte cell lines; and (iii) transfection with full-length-or subgenomic

replicons, as described, e.g., in C. Guha ef al. (“Cell culture models and animal models of
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<220> <223> Description of Artificial Sequence: Synthetic construct
<400> 6 Qu Ile Val Leu Thr Gn Ser Pro Ala Thr Leu Ser Leu Ser Pro
@y 151015 Au Arg Ala Thr Leu Ser Cys Arg Ala Ser @ n Ser Val Ser
Ser Tyr 202530 Leu Ala Trp Tyr An @n Lys Pro Ay Gn Ala Pro Arg
Leu Leu ﬂiﬁaéh@&kﬁé?a?yﬂ Rgptiny 8 bab AAiiﬂal/QNg’)AbaS Bha(2)Goyi7).| €ulired Atll in

Arg Ph P Thr, 11
Ser Thr T8 @l*f)%%ﬁ%%@%déo%ﬁklﬁa s St Bepisell by oriio S 1 2, |
Arg Ser %msmmats coptrolpRtib@ESOgE! thpe @tpf meran@qdlesmn Hey mfe@tw@ apd vial

Lys 100 ]aQﬁwﬁQal’@hlo?ntS?ea:b? u51u§§€hﬁd’arﬁ’ @Ehﬁ%&%&nﬁ%‘ﬁﬂﬁ:’aﬁ e %9@1@&@(:1 V

<223> Descagl gnﬁr’ fy i-é‘rﬂtg él%tglt%lvs Q,-f%ﬂ%%g ?‘é’f&% Ertag%%l'pﬁoﬂe&ymerase chain
reaction (RT/PCR).

Example 5: In Vivo Animal Model

Human antibodies of the present invention are tested in an i» vivo animal model

10 for the ability to inhibit hepatitis C viral infection. In particular, the human antibodies of the
present invention are tested in a chimpanzee animal model as described in R. E. Lanford ef
al. (ILAR J. 2001;42(2):117-26). As described in Lanford ef al., the chimpanzee (Pan
troglodytes) is the only experimental animal susceptible to infection with hepatitis C virus
(HCV) and was instrumental in the initial studies on non-A, non-B hepatitis, including

15 observations on the clinical course of infection, determination of the physical properties of
the virus, and eventual cloning of the HCV nucleic acid. The chimpanzee model has been
critical for the analysis of early events in HCV infection because it represents a population
for which samples are available from the time of exposure and all exposed animals are
examined. For this reason, the chimpanzee represents a truly nonselected population. In

20  contrast, human cohorts are often selected for disease status or antibody reactivity and
typically include individuals that have been infected for decades. The chimpanzee model is
essential to an improved understanding of the factors involved in viral clearance, analysis of
the immune response to infection, and the development of vaccines. The development of
infectious cDNA clones of HCV was dependent on the use of chimpanzees, and they will

25  continue to be needed in the use of reverse genetics to evaluate critical sequences for viral
replication. In addition, chimpanzees have been used in conjunction with DNA microarray
technology to probe the entire spectrum of changes in liver gene expression during the course
of HCV infection. The chimpanzee will continue to provide a critical aspect to the
understanding of HCV disease and the development of therapeutic modalities.

30 Accordingly, chimpanzees are inoculated with HCV and are additionally
administered a human antibody of the present invention. Control animals are inoculated with
HCYV and are either not administered a human antibody of the present invention or are
administered an appropriate control antibody. Human antibodies of the invention are
administered to the chimpanzees either prior to HCV inoculation, at the time of HCV

35  inoculation or subsequent to HCV inoculation. The effects of the human antibody on HCV

B infection, progression and clearance are then monitored by using assays standard in the art.
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<213> Artificial Sequence <220> Sequence Listing <223> Description
of Artificial sequence: Synthetic peptide <400> 8 Val Ile Trp Phe Asp
G u ASn Asn Lys Tyr Tyr Ala Asp Ser Val Arg 151015 Gy <210> 9 <211>
16 <212> PRT <213> Artificial Sequence <220> <223> Descri ption of
Artifi cikdreSfiple eV 1ﬁi§eﬁﬁ6ﬁdd¢brrmﬁmand£caﬁ4ﬁ0ﬁ’orﬁtoﬁcbb (i) mRsguring éncheases in

<2125 PRt R RaRi Fenslefasg LRIV Ev S0y 9&3@%3&9@%&%%8@ JHegpHCy
Artifi civral Rigursemm gy rﬂga,eqlla@tltﬂ@fﬁ r%tmqwrmra@etrnmwp@yylewé@ chyin
15 reaction (RT/PCR); and (iii) evaluation of anti-HCV antibody response, e.g., by enzyme-

5 linked immunosorbent and recombinant immunoblot assays. These assays are known to
those or ordinary skill in the art and are carried out, for example, as described in Lanford ef
al.. Additionally, in experiments similar to those described above, the effects of the
antibodies of the invention on the response to the HCV El and/or E2 proteins are evaluated,
e.g., as described in Lanford ef al.. Downmodulation of HCV infection, a decrease in HCV

10 progression or an increase in HCV clearance in the animals exposed to a human antibody of
the invention, as compared to control animals, is indicative of the effectiveness of the

antibody to prevent or treat HCV infection.

Additionally, DNA microarrays are used to monitor the effects of the human
_ antibodies of the invention on the progressive changes in HCV infection in the chimpanzee
15 by monitoring changes in gene expression in the liver of infected animals at multiple time
points during the acute phase of infection and through viral clearance. DNA microarray
analysis is conducted on liver tissue obtained before infection and at multiple time points
throughout infection and clearance, e.g., up to week 16 after infection, in animals exposed to
the antibody and in control animals not exposed to antibody. These studies may be
20  conducted, for example, with the Affymetrix Human FL DNA microarray, which contains
oligonucleotides representative of approximately 6800 genes, essentially as described in
Lanford et al..

Example 6: Production of anti-HCV antibodies for administration in humans
25
Human antibodies of the present invention can be cloned and recombinantly
expressed to facilitate or increase their production using known techniques.
Nucleic acid sequences encoding the variable heavy chain and light chains of an
antibody clone of the invention can be cloned into a pIE-UgammalF vector using standard
30  recombinant DNA methodology. The vector is amplified in E. coli, purified, and transfected
into CHO cells. Transfected cells are plated at 4 x 10° cells per well in a 96-well dish and
selected for vector transfection with G418. Resistant clones selected by G418 resistance, are
then assayed along with other transfectomas for production of IgG. The expression of an
antibody can be amplified by growth in the presence of increasing concentrations of
35 methotrexate. A culture capable of growth in 175 nM methotrexate is chosen for cloning
single cells for further development. Plating the culture in 96 well plates at low density
allowed generation of cultures arising from a single cell or clones. The cultures are screened
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<210> 11 <211> 17 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial sequence: Synthetic peptide <400> 11 Val
Ile Trp Phe Asp Ay Asn Asn A n Tyr Tyr Ala Asp Ser Val Lys 151015
Ay <210> 12 <211> 17 <212> PRT <213> Artificial Sequence <220> <223>
Descr i ptfooprodiictidhiof himhalgGiaad ! tify piddatdschekiphdsd &velFAzG ILtypically

15758 L5 T o, S ORI S o L

Tyr Se
Sequenc

agl yiu B»ltmpmabmf@pllwﬁtﬁmmvaly, Slitpreine eynti8yase KEB) ¢

pept i de vedfdeecahBe DSt With céH séldvBbn kihSevt® usidd &y, Idlethidhing shiphodibdne (BEE
<213% Ad LTS BlienIM4S0857, 756 X 122,464; 5,879,936; and 5,891,693).

10

15

20

25

To prepare antibodies from transfected cells, cells from a clone isolated in the
previous steps are cultured and expanded as inoculum for a bioreactor. The bioreactor
typically holds a 500 liter volume of culture medium. The cells are cultured in the bioreactor
until cell viability drops, which indicates a maximal antibody concentration has been
produced in the culture. The cells are removed by filtration. The filtrate is applied to a
protein A column. Antibodies bind to the column, and are eluted with a low pH wash. Next,
the antibodies are applied to a Q-Sepharose column to remove residual contaminants, such as
CHO cell proteins, DNA, and other contaminants (e.g., viral contaminants, if present).
Antibodies are eluted from the Q-Sepharose column, nano-filtered, concentrated, and washed
in a buffer such as PBS. The preparation is then aseptically aliquoted into vials for-
administration,

Equivalents
Those skilled in the art will recognize, or be able to ascertain using no more than

routine experimentation, many equivalents of the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the following claims.
Any combination of the embodiments disclosed in the dependent claims are contemplated to
be within the scope of the invention.

Incorporation by Reference
All publications, patents, and pending patent applications referred to herein are hereby

incorporated by reference in their entirety.
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<223> Description of Artificial Sequence: Synthetic peptide <400> 14
val Ile Trp Tyr Asp Qu Asn Asn Arg Tyr Ser Ala Asp Ser Val Lys
151015 dy <210> 15 <211> 19 <212> PRT <213> Artifi cial Sequence
<220> <223> Descri ption of Artificial Sequence: Synthetic peptide
<400> 15 Ala Arg Asp Pro Thr Asn Tyr His Ay Ser Ay Ser Tyr Tyr Ile
Tyr 151015 Phe Asp Tyr <210> 16 <211> 11 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic

pepti de <400> 16 Arg Al a SePUMMARY OFSEQUENEE LIYFING, Al a 1510

<210> 1 Z’éﬁjm<zu> PRT <pI3> ArtIficlal Sequence  <2Z20>Sequernte
<2 cr
[ As

Li sting ptTgﬂeof Artificial D%%ﬂi‘ﬁﬂftﬁi of’ﬁ@hﬁ%hi:& pepti de

<400> 17 AspNf.a Sef Ash' Arg| Al a Thr

VH of clone 83-128

VL of clone 83-128

VH of clone 95-2

VL of clone 95-2

VH of clone 073-1

VL of clone 073-1

CDR1 of VH of clone 83-128

CDR2 of VH of clone 83-128

O R N | ) B W] | =

CDR3 of VH of clone 83-128

CDRI1 of VH of clone 95-2

e
L=

CDR2 of VH of clone 95-2

o
j—

CDR3 of VH of clone 95-2

ot
[

CDRI1 of VH of clon_e 073-1

CDR2 of VH of clone 073-1

fa—
=Y

CDR3 of VH of clone 073-1

[a—
n

CDRI of VL of clone 83-128

[
(o2

CDR2 of VL of clone 83-128

Pt
|

CDR3 of VL of clone 83-128

Yo
oo

CDR1 of VL of clone 95-2

)
o

CDR2 of VL of clone 95-2

b
o

CDR3 of VL of clone 95-2

b
pum—

CDR1 of VL of clone 073-1

)
b

SRS RSE IR SRR <R AR <EAE<E<R<E< R RSN

CDR2 of VL of clone 073-1

[\
(W8]
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15 <210> 18 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic peptide <400> 18 G n
A@n Arg Ser Asn Trp Ile Thr 15 <210> 19 <211> 11 <212> PRT <213>

Artificial Sequence <220> <223> Description of Artificial Sequence:

ifgtggaic<% léale Z;¥¥> 18<§Lg>AL;T <21 ¢ 1.Cl ce <220>
<223> DgscrilNQ.on o A?Yﬁ?l clal Sequencg:fegégmt&derf f"gbﬁ’gg‘gﬁgg <400> 20
Asp Al alSer 7S AT AR T EDRIEE VL otcione 073-1
25 NA VH of clone 83-128
26 NA VL of clone 83-128
27 NA VH of clone 95-2
28 NA VL of clone 95-2
29 NA VH of clone 073-1
30 NA VL of clone 073-1
31 NA E1/E2 1a H77 (Figure 13)
32 AA VH of clone 95-14 (Figure 14)
33 AA VH of clone 95-38 (Figure 14)
34 AA VH of clone 95-25 (Figure 14)
35 AA VH of clone 95-42 (Figure 14)
36 AA VH of clone 95-43 (Figure 14)
37 AA VH of clone 95-49 (Figure 14)
38 AA VH of clone 95-54 (Figure 14)
39 AA VH of clone 95-58 (Figure 14)
40 AA VH of clone 95-62 (Figure 14)
41 AA CDR1 of VH of clone 95-14
42 AA CDR2 of VH of clone 95-14
43 AA CDR3 of VH of clone 95-14
44 AA VL of clone 95-14
45 AA CDR1 of VL of clone 95-14
46 AA CDR2 of VL of clone 95-14
47 AA CDR3 of VL of clone 95-14
48 NA VH of clone 95-14

-61-



<212> PRT <213> Artificial

Artifici
Trp Val

al Sequence:

Sequence <220> <223> Description of

Synthetic peptide <400> 21 G n A@n Arg Ser Asn

Thr 15 <210> 22 <211> 11 <212> PRT <213> Artificial Sequence

<220> <223> Descri pt ion of Artificial Sequence: Synt hetic peptide

Sequenc

Al a Ser

1510 <20§lsi:bli Ii S DR'III-'\I 22?3; e DEI by <220> <223>
Descrip;ionINCLArtl ICIgﬂ Sefijuence: SynFL pepﬁFggﬁﬂgﬁB> 23 Asp
ASTI Aﬁg A ﬂﬂ{ 5—=<p of 3o

50 AA CDRI1 of VH of clone 95-38

51 AA CDR2 of VH of clone 95-38

52 AA CDR3 of VH of clone 95-38

53 AA VL of clone 95-38

54 AA CDRI1 of VL of clone 95-38

55 AA CDR2 of VL of clone 95-38

56 AA CDR3 of VL of clone 95-38

57 NA VH of clone 95-38

58 NA VL of clone 95-38

59 AA E2 412-423 (1a) QLINTNGSWHIN (Figure 10)

60 AA (1b) QLVNTNGSWHIN (Figure 10)

61 AA QLVNSNGSWHIN (Figure 10)

62 AA QLINSNGSWHIN (Figure 10)

63 AA HLINTNGSWHIN (Figure 10)

64 AA QLIKTNGSWHIN (Figure 10)

65 AA QLVNTNGSWHVN (Figure 10)

66 AA QFVNTNGSWHIN (Figure 10)

67 AA QLIKNGSSWHIN (Figure 10)

68 AA QLVKTNGSWHIN (Figure 10)

69 AA HLVNTNGSWHIN (Figure 10)

70 AA HIEL.VNSNGSWHIN (Figure 10)

71 AA QLIHTNGSWHIN (Figure 10)

72 AA QLVKTEGNWHIN (Figure 10)

73 AA NLIKTNGSWHIN (Figure 10)
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<213> Artificial
Sequence:
15 <210> 25 <211> 369 <212>

<223> Description of Artificial

Sequence <220> <223> Description of Artificial
Synthetic peptide <400> 24 Gn Gn Arg Ser Asn Trp Val

Thr
DNA <213> Artificial Sequence <220>
<400> 25 caggtgcagc tggtggagtc

t ggggga LCCOL ii:aC g cgtctgygatll CaCCll Caa[ cCaggCaagg ggctggadgtlg
gctggca%??sgaié tcLy fggguopccy att cacep gu g qagcct gaa
aaccgaagac tN€xtggtlc gggatgpttt tatctacttt gtctcctca equence:
Synt het fcTcongiTuct[ Qtggtccag T aacratrggca
t gcact ggot ch%cagac t at ggi “W@%@émt t ccagagaca
attccaagjaa caggctgr cgoct gacttctggg
gcct gggfac cc?ggtcacc <210>aggj}gggekg?ggg§ngQ@ﬁhﬁi&13> Artificia
Sequenc¢ <ZZ20x5<7223p Scripf gF gqg Synthetic
constru¢t <400> 26 gaaattgtgf tgacacagtc tcc acc tgtctttgt
ct ccaggg@ga aagagccaE ctctvslquTug SPEONC agc agctacttag
cctggtagca acagaaacict 120 Pagg Sequence Li tlng g ccaggctc
ccaggct ¢ct CaVStatghAfﬂcatCCﬁEHﬂIIEKKRSﬂVEﬂMI@ﬁ@ﬁ§@4090180

79 AA HELVNSNGSWHIN genotype 2b (Figure 11)

80 AA QLVNSSGSWHIN genotype 3a (Figure 11)

81 AA QLINSNGSWHIN genotype 4a (Figure 11)

82 AA QLIQNGSSWHIN genotype 5 (Figure 11)

83 AA QFVNTNGSWHIN genotype 5a (Figure 11)

84 AA QLIKNGSSWHIN genotype 6a (Figure 11)

85 AA QLIKTNGSWHIN genotype 6g (Figure 11)

86 AA QLINSNGSWHVN genotype 6k (Figure 11)

87 AA VH CDR1 consensus sequence

88 AA VH CDR2 consensus sequence

89 AA VH CDR3 consensus sequence

90 AA VL CDRI consensus sequence

91 AA VL CDR2 consensus sequence

92 AA VL CDR3 consensus sequence
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aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagcct 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggatcacctt cggccaaggg300
acacgact gg agat caaa318 <210> 27 <211> 372 <212> DNA <213> Artifici al
Sequence <220> <223> Descri pti ogeQfenftiikkfipl Sequence: Synthetic
construct <400> 27 caggtgcagc sggisggagimeTiggggggaggc gt ggt ccagce

ct gggaggt ¢ cct gagact c60 tcct gt gcag cgtctggatt caccttcagt agctatggca
tgcaé%ggﬁﬁméwﬁgggdﬁbN&%ﬁ“@%ﬁ%ﬂgaagg ggct ggaat g ggtggcagtt atatggtttg

at ggaashAuhaeaANREdRr S AcHERERRESAITI YRRIGURCHAMT &R Cat ¢ tccagagaca
at t ccaagaasescyekggrat 240 ct gcaaat ga acagcct gag agccgaggac acggct gt gt
attactgtgc ggﬁggacatCSOO tttactgtgg ttcggggatt ttttatctac tttgactact
9999&d3Gud 5a¥ ekt ggt 360 accgtctcct ca372 <210> 28 <211> 318 <212>

DNA <24@> chhtdrrbh€lyahe@gnce <220> <223> Desc ription of Artifici al
Sequend¢e: coyairretty gerendthuct <400> 28 gaaattgtgt tgacacagtc

tccag e tg tgt ctccagggga aagagccacc60 ctctcctgca gggccagtca

gagt Eﬁgéog%gh_éitag cct ggt acca acagaaacct 120 ggccaggctc ccaggct cct
cat ct at gat gcat ccaaca gggccactgg catcccagccl80 aggttcagtg gcagtgggtc
t gggate@ad2tt cact ct ca ccat cagcag cctagagcct 240 gaagattttg cagtttatta

ctgtc a t agcaact gtcacctt cggccaaggg300 acacgactgg agat caaa3l8
<210§?%§'gﬁﬁ%gﬁgfgﬂééng' <213> Artificial Sequence <220> <223>
Desckppds an of Artificial Sequence: Synthetic con struct

<211> 123

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 1
g]n val Gln Leu ga1 Glu ser Gly Gly Gly val val Gln Pro Gly Arg
10 15

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr phe Asn Asn Tyr
20 25 30

Gly Met gis Trp val Arg GIn Thr Pro Gly Lys Gly Leu Glu Trp Leu
5 40 45

Ala gg] Ile Trp Phe Asp ggu Asn Asn Lys Tyr E%r Ala Asp Ser val

Arg Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
65 70 75 80

Leu GIn Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Met Tyr Tyr Cys
85 a0 95

Ala Arg Asp Ile Ser Leu val Arg Asp Ala Phe Ile Tyr Phe Asp Phe
100 105 110

Trp Gly Leu Gly Thr Leu val Thr val Ser Ser
115 120

<210> 2

<211> 106

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic construct
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<400> 29 caggtgcagc tggtggagtc tgggggaggc gtggtccagc ctgggaggtc
cctgagactc60 tcctgtgcag cgtctggatt caccttcagt aactatggca tgcactgggt
ccgccaggcet 120 Sequence Listing ccaggcaagg ggctggagtg gatggcagtt
atctggtatg at gaaaat aa tagatactcg%%%mggqggggﬁfg t gaagggccg attcaccatc
t ccagageca attccaagaa cacgct gt at ctgcaaat'ga acagcct gag agccgaggac
acggailgtyte ¥at aetgthgccagagatmocaB00hadgaaséateu ateggbtacgdy gagttatt at
atctdctttg actactgygg ccagggaacc36@0ct ggt caccg tctcélca378 <210> 30
<211> 318 <212> DNA <213> Artificial Sequence <220> <223> Description
of AiufArg Ala SRquenCesr SyBtAgt ATa GeRsdIhucir v4D0%r30gaqat t gt gt

t gacacagtc tcca&fccacc ctgtctttg®5ctccagggga aagaifccacc60 ctctcctgca
gggccagt ca gagtgttagc agctacttag cctggtacca acagaaacct 120 ggccaggctc
ccaggel chla ¢A4 L ALORL cBERLECGAACE PYEIR CAGL B GRY GRatar 280 aggttcagtg
gcagt gggt ¢ Bgggacagac ttcact4t ca ccat cagcac @etagagcct 240 gaagattttg
cagtttatta ctgtcagcag cgtagcaact gggtcacctt cggccaaggg300 acacgact gg

02t 9PN L7 R AL KTa THIOGTY HiE AW TARG Al AL ehg! Sequence

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Arg Ser Asn Trp Ile Thr
85 a0 95

Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 3

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 3
g1n val GIn Leu val Glu Ser Gly Gly Gly val val Gln Pro Gly Arg
5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr phe Ser Ser Tyr
20 25 30

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala val Ile Trp Phe Asp Gly Asn Asn Gln Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asnh Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn ggr Leu Arg Ala Glu Sgp Thr Ala val Tyr ggr Cys

Ala Arg Asp Ile Phe Thr val val Arg Gly Phe Phe Ile Tyr Phe Asp
100 105 110

Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120
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<220> <223> Description of Artificial

Sequence: Synthetic construct

<400> 31 cgctatagaa gcttgccgec accatggcca ccggcaacct gcccggcetge
tccttctcca60 tcttcctget ggccctgetg tcctgectga cecgtgeccge ctccgectac

caggtgcgcal20
gt gt acgaggl180
ggcaacgcct 240

ctgc
t ccgg6¢30
atcaccg

C
gt g9ty %tg
t ggggégtec

aact ccaccg
t accajyeanyg
accgacttcg
cggccct act

caagiegahg
cgaccgct cc

0

Eo
ttct cbent ad20rigesDGRaGéegaccacccag gact gcaact
c480 accgcatggc ctgggacatg at gat gaact

540 .agct gct.gcq .catceclca ccat cat acat gat cgc
B0 P LUe G L e at L o S UOILC Goharedgac
gt ggtgod-g@660 tgctgttcgc cggcgt ggac gccgagaccc acgtgacggg
ggcc§iacda7edl ¢eycdygebt SgutRyggstt
ct gatcaaca780 Pagé 10 Sequence Li

ctcctccatc
cgt gcgcgag
cgacggcaag
caccct gt gc
gctgttcacc
ccct ggecac
cgccgecectg
cggcgeccac
caaggt gctg
cggct ccgec
ghcugacavttgug@gcegag&n gaacat ccag
Ping ccaacggctc £t ggcacatc

ccct gaact g caacgagtcc ctgaacaccg840 gctggctggec cggectgttce
afpt rbaacucseat cgggeigosl cegagegsad0al tggesdrcayg ccgecgectg
cccdfgget g gggecctat > tcct acgecca960 &@¥gget ccgg cct ggacgag
gctggcacta ccctcctcge ccttgeggca 1020 tcgtgeccgce

TRLFYE hdcTOLRs trget §1£ T4 GGt Blo GE§AldIld03P80 t gggcaccac
gycgct ccca cctactd4ct g gggcgccaac gacaccgacgll40 tgttcgtget

act gccct aa
gcgtgccctg
t ggccacccg
t gggct ccgce

t ggt gggcca
gctccatcta

ggt ct cccac

act cct ccgg cctgtagg@%mQL99%% 9

ccgccgacgc catcctgcac actcctggcet
cccgectget g ggtggecgtg actcctaccg
cccagct gcg ccgccacat c gacctgct gg
acgt gggcga cctgtgcgge tccgtgttcc

gaacaacacc cgccctcctc tgggcaactg gttcggctgc acctggatga 1200
act 099%%9 £id S8 GAA% Y A4 9C9ICE L IFEIHECAT: GBY FRLCHAC cPPCat 9ggcalzeo
5 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser $Ser Leu Glu Pro

65 70 80

Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp val Thr

‘ 85 g0 95

Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys

100 105

<210> 5

<211> 126

<212> PRT

<213> Artificial Seguence

<220>

<223> Description of Artificial Sequence: Synthetic construct

<400> 5

g1n val GIn Leu val Glu Ser Gly Gly Géy val val GIn Pro Gly Arg

5 1 15

Ser Leu Arg ESU Ser Cys Ala Ala

Gly Met

Ala val
50

Lys Gly Arg Phe Thr Ile Ser Arg
65 70

Ser Gly Phe Thr Phe Ser Asn Tyr
25 30

Gly Leu
45

gis Trp val Arg GIn Ala Pro Gly Lys Glu Trp Met
5

40

Ser Ala
60

ITe Trp Tyr Asp Glu Asn Asn Arg Tyr Asp Ser val
55

Asp Asnh Ser Lys Asn Thr Leu Tyr
75 80
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acaacaccct gctgtgccct accgactgct tccgcaagca tcccgaggcc acctactccc
1320 gctgcggctc cgggccctgg atcactcctc gctgcatggt ggactatccc
taccgcct gt 1380 ggcactatcc ctgcaccatc aactacacca tcttcaaggt gcgcatgtac
gt gggcggcgl440 tggagcaccg cctgga c869L9 ct ggacccgcgg cgagcgctgce
gaccmgaaﬂglﬁ&QA@ﬁqgﬁg@gpgr§h9ﬁga%§MQpg&hC&ﬁEﬁﬂ?-&@Cfﬁlepﬁc cacccagtgg
caggtgct gcl1560 cct&ctcctt caccaccct9g cccgcgetgt ccagrggcct gatccacctg

caccagaaca 1620 tcgtggacgt gcagtacctg tacggcgtgg gctcctccat
COcUREIAY AGHRLGARY! 1680, 00AA0LACGL, A UL OGY R WECEtOGLaC togegoacye
gcgecgt gt gc tcctigect gt 17/40° ggat gaggct gctgat ct Cc 1a@8ggcggagg cgt ct agagg
agtcal785 <210> 32 <211> 124 <212> PRT <213> Artificial Sequence
<220>,<223> _Descripti tifici eguence: Synthetic construct
<400£M3 2R Ers\/alrp éHH ﬁ?gnu%i}éﬁqg@ be%g% (f&r %e\/(ﬁg fe¥/al Val @n Pro Gy
Arg 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Ile Leu Ser
Ser Tyr 202530 Gy Met His Trp Val Arg G n Ala Pro Ay Lys Gy Leu
du 'Eﬁxg:\/egbﬁ354045 Ala Val Ile Trp Tyr Asp Ay Asn Asn Lys Tyr Tyr

Al a Aspr-SektVal 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser
Lys Azm>Thrtif@aidyseqbef@é580 Leu A n Met ASt1l Ser Leu Arg Ala G u Asp
Thr ﬁ%ﬂxyhl Tyr Tyr Cys 859095 sequence Listing

<223> Description of Artificial Sequence: Synthetic construct

<400> 6
Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala ;hr Leu Ser Cys Arg g;a Ser GIln Ser val ger ser Tyr
0 0

Leu Ala ggp Tyr Gin GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
40 45

Tyr ?gp Ala Ser Asn Arg ééa Thr Gly Ile Pro e?a Arg Phe Ser Gly
0

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Thr Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Arg Ser Asn Trp val Thr
85 90 95

Phe Gly GIn Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 7

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 7
ﬁsn Tyr Gly Met gis

<210> 8

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
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Ala Arg Asp Il e Phe Thr Met Val Arg Ay val Phe Ile Tyr Phe Asp

100105110 Tyr Trp Ay Gn Ay Thr Leu Val Thr val ser ser 115120

<210> 33 <211> 124 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequegé;é&enaq_t Q@i construct <400> 33 G n
S

Val  @p3iledsMailptiBy oFehrt@rycidry n¥a&l syath 8 gdpeidd y Arg 151015
ser Leu Arg Leu Ser Cys Ala Ala ser Gly Phe Thr Phe Ser ser Tyr

Val Ar Ala Proo Ay Lys Gy Leu Au Trp
vaI %{3110% N% GSIASI’JI §1unA5n Aég' Ty§e‘r“1%§‘ p-l%lr @%’Aﬁlr Al a Asp
Ser Val 505560 Lys Gy Arg Phe Thr IIe Ser Arg Asp n Ser Lys Asn
Thr Leu Phe 65707580 Leu G n net Asn ser Leu Arg Ala Qu Asp Thr Al a
Val NY Tyr Cys 859095 Ala Arg Asp Ile Phe Thr val Ala Arg Ay val
Ile Ile Tyr Phe Asp 100105110 Tyr Trp Ay Gn dy Thr Leu val Thr Val
Ser Ser 115120 <210> 34 <211> 124 <212> PRT <213> Artificial Sequence
<220i§11:(]_2:23ig Description of Artificial sequence: Synthetic construct

<212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: synthetic peptide

<400> 9
§1a Arg Asp Ile ger Leu val Arg Asp Aga Phe Ile Tyr Phe Asp Phe
1 15

<210> 10

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 10
Ser Tyr Gly Met His
1 5

<210> 11

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 11
Xa1 Ile Trp Phe ésp Gly Asn Asn GIn Tyr Tyr Ala Asp Ser ¥?1 Lys
10

Gly

<210> 12

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 12
é1a Arg Asp Ile Ehe Thr val val Arg Gly Phe Phe Ile Tyr Phe Asp
10 15

Tyr
Page 5



<400> 34 Gn val Gn Leu Val Qu Ser Ay Ay Ay Vval val Gn Pro Ay

Arg
Asn
du
Ay
Ile
Ser
Ile
dy

151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe ser
Tyr 202530 Ay net H's Trp Val Arg Gn Ala Pro Ay Lys Gy Leu
Trp val 354045 Page 12 Seq ISt Ala Val Ile Trp Phe Asp
Asn Asn Lys Tyr Tyr Al a Aspggéel&ﬂ\clglﬁébg%w Lys Gy Arg Phe Thr
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580 Leu G n Met ASn
L C.Ar Ala Qu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Asp
é%%ﬁr%? Met Asp Arg Gy Val Phe Ile Tyr Phe Asp 100105110 Tyr Trp
Gmn2:Gpyr Thr Leu Val Thr Val Ser Ser 115120 <210> 35 <211> 124

<212x2PRT AcRilf3ei Al tSefli@icel Sequence <220> <223> Descri ption of
Artif<556>al Sequence: synthetic construct <400> 35

<223> Description of Artificial Sequence: Synthetic peptide

<400> 13
Asn Tyr Gly Met His
1 5

<210> 14

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<4Q0> 14
Xa1 Ile Trp Tyr Asp Glu Asn Asn Arg Tyr Ser Ala Asp Ser X?1 Lys
5 10

Gly

<210> 15

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 15
é?a Arg Asp Pro Thr Asn Tyr His Gly igr Gly Sser Tyr Tyr {;e Tyr
5

Phe Asp Tyr

<210> 16

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 16
Qrg Ala Ser Gln Ser val Ser Ser Tyr igu Ala
5

<210> 17

<211> 7

<212> PRT

<213> Artificial Sequence
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Gn Val Adn Leu Val Qu Ser Ay dy Ay val val Gn Pro Ay Arg
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Ser Ser
Tyr 202530 Ay Met H's Trp Val Arg An Ala Pro Ay Lys Gy Leu Qu
Trp Val 354045 Ala Val Ile Trp Tyh AP ,_Cﬁlst,gi@er Asn Lys Tyr Tyr Ala
Asp Seeoal 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
ASn TRAP3i &esqyiptéeV TS8O ifeciall ReduencdssySehretieweptidAl a G u Asp Thr
Al a V%O;nir? Tyr Cys 859095 Ala Arg Asp Ile Phe Thr Met Val Arg Ay
val Iﬁlgg A1aesdy asPheoArPa ¥9P105110 Tyr Trp Gy Gn @y Thr Leu Val Thr
val Ser Ser 1151205 <210> 36 <211> 124 <212> PRT <213> Artifici al
Sequence Sequence Listing <220> <223> Description of Artificial
Sequeheg: jgynthetic construct <400> 36 Gn Val Gn Leu Val GQu Ser
Ay Ggﬂﬂgy Val val Gn Pro Gy Arg 151015 Ser Leu Arg Leu Ser Cys
Al a AR&2SeRTE Yy Phe Thr Phe Ser Ser Tyr 202530 Gy Met His Trp Val
Arg GPR3AREtHIsTE pepyenagly Leu A u Trp Val

<220>

<223> Description of Artificial Sequence: Synthetic peptide

<400> 18
§1n Gln Arg Ser Asn Trp Ile Thr
5

<210> 19

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: Synthetic peptide

<400> 19
érg Ala Ser GIn Ser val Gly Ser Tyr Leu Ala
5 10

<210> 20

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 20
gsp Ala Ser Asn Arg Ala Thr
5

<210> 21

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 21
§1n GIn Arg Ser Asn Trp val Thr
5

<210> 22

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic peptide
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354045 Ala Val Ile Trp Phe Asp Gy Asn Asn Lys Tyr Tyr Ala Asp Ser
Met 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
Leu Tyr 65707580 Leu G n net Asn Ser Leu Arg Ala Qu Asp Thr Al a Val
Tyr Tyr Cys 859095 Ala Arg Asp hr.Met Val Arg Ay val Phe
I1e TyooPhe Asp 100105110 Tyr Trg%&@?géﬁgrc% Thr Leu Val Thr Val Ser
Ser BArpIA &1 @&In3skr<pdllsef23kr<PiP:rePRTa<213> Artificial Sequence
<2203 <223> Description of Artificil8l Sequence: Synthetic construct
<400> 37 dn Val @n Leu Val Qu Ser Ay Ay Ay val vVal Gn Pro Ay
Arg 15101%3Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Leu Ser
Ser %1%:\2/0%_?30 Ay Met His Trp Val Arg Gn Ala Pro Ay Lys Ay Leu
Au a Val Ile Trp Tyr Asp Gy Asn Asn Lys Tyr Tyr
Al a ﬁs%bSer'qtiiﬁlﬁqégél%eqf%s Gy Arg Phe Thr Ile Ser Arg Asp Asn Ser
Lys AgmosThr Leu Tyr 65707580 Leu A n Met Asp Ser Leu Arg Ala G u Asp
Thr AR&3ResqwyiptTgn ofysrtg$903g Sequence: synthetic peptide

<400> 23

?sp Ala Ser Asn ?rg Ala Thr

<210> 24

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 24
Gln GIn Arg Ser ?sn Trp val Thr
1

<210> 25

<211> 369

<212> DNA

<213> Artificial Ssequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 25
caggtgcagc tggtggagtc tgdgggaggc gtggtccage ctgggagatc cctgagactc 60

tcctgtacag cgtctggatt caccttcaat aactatggca tgcactgggt ccgccagact 120
ccaggcaagg ggctggagtg gctggcagtt atatggtttg atgaaaataa taagtactat 180
gcagactccg tgaggggcecg attcaccatc tccagagaca attccaagaa cacgctgttt 240
ctgcaaatga acagcctgaa aaccgaagac acggctatgt attattgtgc gagagatatt 300
tctctggttc gggatgettt tatctacttt gacttctggg gcctgggaac cctggtcacc 360
gtctectca 369
<210> 26

<211> 318

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 26
gaaattgtgt tgacacagtc tccagccace ctgtctttgt ctccagggga aagagcecace 60

ctctcctgca gggecagtca gagtgttage agctacttag cctggtacca acagaaacct 120
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Sequence Listing Ala Arg Asp Il e Phe Thr

Tyr

Phe Asp 100105110 Tyr Trp Gy Gn dy Thr
115120 <210> 38 <211> 124 <212> PRT <213> Artificial

<223> Description of Artificial
38 GggcdjgcEt Nechgycréat @t'dt:ﬁfgat

151015 Ser Leu Arg Leu Ser a Ala Ser Gy e Ser_ Ser
Tyr 29953398 \9R8EI4ts tﬂgﬂaﬁﬁﬂacﬁ$¥faGF?F941éFqﬁCBQQEQVCES%QaG¥§¢ Leu8 u
Trp ahoai2404 %a@% afal éé €cddd Pﬁ@% @ﬁ@ac@ AR A ﬁ&:az Tyrsqy a

éergVaI 05 gtLys gy AJrg Phe r II%gSer Arg p Aés{g Lys
Asn Fhacdagtigd yaga6&@@7580 Leu G n nmet Asn Ser Leu Arg Ala G u AS@ Thr
Ala val Tyr Tyr Cys 859095 Ala Arg Asp Ile Phe Thr Met Val Arg Ay
Val Rheyl) be Tyr Phe Asp 100105110 Tyr Trp Ay Gn Gy Thr Leu Val
Val ser11-Sarz2115120 <210> 39 <211> 124 <212> PRT <213> Artificial
Sequeréd> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic construct

<400> 27

caggtgcagc tggtggagtc tgggggaggc gtggtccagce ctgggaggtc cctgagactce 60

tectgtgcag cgtctggatt caccttcagt agctatggca tgcactgggt ccgcecaggcet 120

ccaggcaagq ggctggaatg ggtggcagtt atatggtttg atggaaataa tcaatactat 180

gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgcetgtat 240

ctgcaaatga acagcctgag agccgaggac acggctgtgt attactgtge gagagacatc 300

tttactgtgg ttcggggatt ttttatctac tttgactact ggggccagag aaccctggtc 360

accgtctect ca 372

<210> 28

<211> 318

<212> DNA

<213> Aartificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic construct

<400> 28

gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacc 60

ctctcetgea gggccagtca gagtgttggc agctacttag cctggtacca acagaaacct 120

ggccaggctc ccaggctcct catctatgat gcatccaaca gggccactgg catcccagec 180

aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 240

gaagattttg cagtttatta ctgtcagcag cgtagcaact gggtcacctt cggccaaggg 300

acacgactgg agatcaaa 318

<210> 29

<211> 378

<212> DNA

<213> Artificial sequence

<220>

<223> Description of Artificial Sequence: Synthetic construct

<400> 29

caggtgcagc tggtggagtc tgggggaggc gtggiccagc ctgggaggtc cctgagactc 60

tcctgtgeag cgtctggatt caccttcagt aactatggeca tgcactgggt ccgccaggct 120

gt

pPage 9

i AT

net val
Leu Val

Arg Gy Val
Thr Val
Sequence <220>
thetlc construct <400>

é%j cﬁ&caﬂ& Ayigy g
Phe Thr

Phe Il e

Ser



<220> <223> Description of Artificial Sequence: Synthetic construct
<400> 39 Gn Val Gn Leu Val Qu Ser Ay Ay Ay val val Gn Pro Ay
Arg 151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser

Ser Tyr 202530 Sequence Listing géﬁﬁgé%é Val Ile Trp Tyr Asp Gu

Asn Q&Hgdéé%gd}@bciﬁﬁag%baga%§§c$§%E §a£§dyt£§dlaE¥@% Thridd e
Ser Arg Asp Asn Ser Asn Asn Thr Leu Tyr 65707580 Leu G n Met Asn Ser

Leu
Phe

dn d

PRT

Sequence
ét?lgféac ST
AIa Ala Ser Ay Phe Thr

AF8999tECT TYARGYH TR ra tALACSHAL

-Etﬂsfjlcz[_l\%trtgé’aa]ca

Leu

§ARITYACACY S BIBBIS CAFIE TAERT As p240) €y

(oot operdior Tt Bt g mn

Tyr T
t5a 399

12>

aRdBttACt iaftogitadggSegpgehcirax 22t ae23>aBestgdqut roapgghadr ti f36i al

<210> 30
<211> 318
<212> DNA

Leu Ser

<213> Artificial Sequence

<220>

nth t|c construct <400> 40 d n Val
Va“G n Pro Gy Arg 151015 ser

Ser Tyr

<223> Description of Artificial Sequence: Synthetic construct

<400> 30
gaaattgtgt

ctctectgea
ggccaggctc
aggttcagtg
gaagattttyg
acacgactgg
<210> 31

<211> 1785
<212> DNA
<213>

<220>

<223> Description of Artificial Sequence:

<400> 31
cgctatagaa

tcttcctgct
actcctecegg
ccgcecgacgce
cccgetgetyg
cccagctgceg
acgtgggcga
gccgecactg
accgcatggce
agctgctgeg
tggccggcat
tgctgttcgc

ccgeeggect

tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagecacc

gggccagtca gagtgttagc agctacttag cctggtacca

ccaggctcct catctatgat gcatccaaca gggccactgg

gcagtgggtc tgggacagac ttcactctca ccatcagcac

cagtttatta ctgtcagcag cgtagcaact gggtcacctt

agatcaaa

Artificial Sequence

acagaaacct
catcccagcec

cctagagect

cggccaaggg

Synthetic construct

gcttgccgec accatggecca ccggcaacct gcccggetge tccttceteca

ggccctgetg
cctgtaccac
catcctgcac
ggtggccgtg
ccgccacatc
cctgtgegge
gaccacccag
ctgggacatg
catccctcag
cgcctacttce
cggcgtggac
ggtgggcctg

tcctgectga
gtgaccaacg
actcctggcet
actcctaccg
gacctgctgg
tccgtgttec
gactgcaact
atgatgaact
gccatcatgg
tccatggtgg
gcegagaccce

ctgacacccg

ccgtgecegce
actgccctaa
gcgtgecctg
tggccacccg
tgggctccge
tggtgggcca
gctccatcta
ggtctcccac
acatgatcgc
gcaactgggc
acgtgacggg
gcgccaagea

Page 10

ctccgectac
ctectecate
cgtgcgegag
cgacggcaag
caccetgtge
gctgtteacce
ccctggeeac
cgccgecctg
cggcgeccac
caaggtgctg
cggctcegec

gaacatccag

caggtgcgca
gtgtacgagg
ggcaacgcct
ctgcccacca
tccgcectgt
ttctctcctce
atcaccggcc
gtggtggccec
tggggcgtcc
gtggtgctgce
ggccgcacca

ctgatcaaca

dn Leu Val 4 U37§r
S

Leu Arg Leu Ser

60
120
180
240
300
318

60
120
180
240
300
360
420
480
540
600
660
720
780



202530 Ay Met His Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Qu Trp
Met 354045 Ala Val Ile Trp Tyr Asp Ay Asn Asn Lys Tyr Tyr Ala Asp
Ser Val 505560 Lys Ay Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys ASn
Thr Leu Tyr 65707580 Leu G n MetelhcSariskésy Arg Ala Gu Asp Thr Ala
Val TyradgoctOynxg8680%6 AMacdaqulsqrtbhactgheaaddyngid cvgdacAegy A ysidl
Phe Ile Tyr Phe Asp 100105110 Tyr Trg Ay GGn dy Thr Leu Val Thr Va
Ser SSF94T95 (FO95 TG ABHGTACE) AFTSRAPIRTCUEDESTdY £ AFC SeqiBnce
Sequeggecildcsy i dtgccaRy ﬁ%asa@gsada%gg&@ §hgcetadd etlacgearencsso

Synt hetic peptide <400> 41 Ser Tyr y met H s 15 <210> 42 <211> 17

<2123CPYEL L9y FCTAPIGORP A CTRGH G ICDNY>C LGS e §EHIG689%GN 01020

Ar T TGl e cpB QUBRE& g t VI BGLd G g PERRLE Bfctt cactccctct cecgtggrgg 1080
tgggcaccac cgaccgctcc ggcgctccca cctactcctg gggcgeccaac gacaccgacg 1140
tgttcgtgct gaacaacacc cgccctocctc tgggcaactg gttcggctge acctggatga 1200
actccaccgg cttcaccaag gtgtgcggcg cgcctccctg cgtgatcgge ggcgtgggea 1260
acaacaccct gctgtgeect accgactget tccgcaagca teccgaggce acctactecc 1320
gctgecggetc cgggecctgg atcactccte getgcatggt ggactatccc taccgectgt 1380
ggcactatcc ctgcaccatc aactacacca tcttcaaggt gcgcatgtac gtgggcggcg 1440
tggagcaccg cctggaggcg gegtgcaact ggacccgegg cgagcegctge gacctggagg 1500
accgcgaccg ctccgagetg tctcctctge tgetgtccac cacccagtgg caggtgetge 1560
cctgctcctt caccaccctg cccgcgetgt ccaccggect gatccaccty caccagaaca 1620
tcgtggacgt gcagtacctg tacggcgtgg gctcctccat cgcegtectgg gegatcaagt 1680
gggagtacgt ggtgctgctg ttcctgctge tggcggacgc gogogtgtge toctgectgt 1740
ggatgatgct gctgatctcc caggcggagg cgtctagagg agtca 1785
<210> 32
<211> 124
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: synthetic construct
<400> 32
GIn val GIn Leu val Glu Ser Gly Gly Gly val val GIn Pro Gly Arg
1 5 10 15
ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ile Leu Ser Ser Tyr

20 25 30
Gly Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ala val Ile Trp Tyr Asp Gly Asn Asn Lys Tyr Tyr Ala Asp Ser val
50 55 60
Lys Gly Arg Phe Thr ITe Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
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<400> 42 val Ile Trp Tyr Asp Ay Asn Asn Lys Tyr Tyr Ala Asp Ser Val
Lys 151015 Ay <210> 43 <211> 17 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic peptide
<400> 43 Ala Arg Asp Il e Phe Th 5{&% %g_li %&Gy Val Phe Ile Tyr Phe
ASp 384046 Tys r1aldn #ir ﬂ@%%11§§;ﬁ§ 1PRe 72433 Ablid gl al Sequence
<220> <223> Dedofni ption of Artifdxial Sequence: B¥gnt hetic construct
<400> 44 GQu lle Val Leu Thr Gn Ser Pro Ala Thr Leu Ser Leu Ser Pro

Gy Th r |la Ser Gn Ser Val Gy
Ser @EO%%Z@%G@%Q gh':rrl'%u%% é‘ﬁﬁv@’ﬁs ygeréro Gy Gn Ala Pro Arg
Leu Leu Il e 354045 Tyr Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala
Arg FéQfO}S%% Ay 505560

<211> 124

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 33
Gln val GIn Leu val Glu Ser Gly Gly Gly val val GIln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly L_‘csau Glu Trp val
35 40 ,

Ala val Ile Trp Leu Asp Gly Ser Asn Thr Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Phe
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr ggr Cys
85 90

Ala Arg Asp Ile Phe Thr val Ala Arg Gly val Ile Ile Tyr Phe Asp
100 105 110

Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 34

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 34
Gln val GIn Leu val Glu Ser Gly Gly G(1)y val val GIn Pro Gly Arg
1 5 1 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Sgr Asn Tyr
20 25 3

Gly Met ggs Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp val
40 45
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Sequence Listing Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser
Leu u Pro 65707580 G u Asp Phe Ala Val Tyr Tyr Cys G n Gn Arg Ser
Asn Trp Val Thr 859095 Phe Ay Gn Ay Thr Arg Leu Au Ile Lys 100105
<210> 45 <211> 11 <212> PRT <213> Artifi.cial Sequence <220> <223>
Description of Artificial Seque§%@@n§§ﬁfﬁé % pepti de <400> 45 Arg
Ala Ser Gn Ser Val Ay Ser Tyr Leu Ala 1510 <210> 46 <211> 7 <212>
PRT 423a3sl1AEte flirgi le Ser$énosn<ad0ryeZRB>TPeddR Asri o8 oR1Artifici al
Sequencém Synt heti c peptﬁée <400> 46 Asp 80 a Ser Asn Arg Ala Thr 15
<210> 47 <211> 8 <212> PRT <213> Artificial Sequence <220>

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn ggr Leu Arg Ala Glu Sgp Thr Ala val Tyr ggr Cys

Ala Arg Asp Ile Phe Thr Met Asp Arg Gly val Phe Ile Tyr Phe Asp
100 105 110

Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser ser
115 120

<210> 35

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 35
GIn val GIn Leu val Glu Ser Gly Gly Gly val val Gin Pro Gly Arg
1 5 10 15

Ser Leu Arg Egu ser Cys Ala Ala ggr Gly Phe Thr Phe §Sr ser Tyr

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala val Ile Trp Tyr Asp Glu Ser Asn Lys Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 g0

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Asp Ile Phe Thr Met val Arg Gly val Phe Ile Tyr Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser
115 120

<210> 36

<211> 124

<212> PRT

<213> artificial Sequence
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<223> Description of Artificial Sequence: Synthetic peptide <400> 47
Gn dn Arg Ser Asn Trp Val Thr 15 <210> 48 <211> 372 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
Synt hetic construct tggtggagtc_t . gt ggt ccagc ct gggaggtc
cctgagagi ¢ cgtctggatt catcct cag?@g‘%?gﬁgi%%ﬁ gcact gggt ccgccaggct

ggct gagagy wpeggtipgtagiof atwvtrggidt geflegganayathdraaaioast@ictt gaagggccyg
attcgﬁé&zéstccagagaca attccaagaa cacgctgtat Page 18 Sequence Listing
ctgc t.0ag a t tg gagacat c300
tttaqﬁaﬁ%b ?ﬁ@g%gd%étG??%%gﬁg a§1$%%gg%ﬁag%1gﬁé§%€ag gAg ccctggt c360
accgtctcct ca372 <210> 49 <211> 318 <212> DNA <213> Artificial
Sequence <220> <223> Descri ption of Artificial Sequence: Synthetic
constFlct® <A o Fabitit f\a?g%]at é?ﬁ:&ééd?h(,e T'?:"cgbﬁ cSetg¥Ettt gt

ct ccagggga aagagccacc60 ctctcctgca gggccagtca gagtgttggc agctacttag
cctggtacca agagaaacctlzo ggccag ctc_ccaggctcct catctatgat gcatccaaca

gggc CAL NG ggi ERatidcABD A gtRc @1@1§da@t§bgtguﬂﬁggﬁﬂhdab ttcactctca
ccat cagcag tttagagcct 240 gaafattttg cagtttatt'a ctgtcagcag cgtagcaact

gggt cacctt cggccaaggg300
Ala gg] ITe Trp Phe Asp g;y ASNn Asn Lys Tyr Tyr Ala Asp Ser Met
60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Ash Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn ggr Leu Arg Ala Glu Sgp Thr aAla val Tyr ;gr Cys

Ala Arg Asp Ile Phe Thr Met val Arg Gly val Phe Ile Tyr Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser ser
115 120

<210> 37

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic construct

<400> 37
g]n val Gln Leu gal Glu ser Gly Gly Gly val val Gln Pro Gly Arg
10 15

ser Leu Arg ESU Ser Cys Ala Ala ger Gly Phe Thr Leu Ser Ser Tyr
5

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala g81 Ile Trp Tyr Asp g%y Asn Asn Lys Tyr g%r Ala Asp Ser val

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asp ggr Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
90 95
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acacgact gg agat caaa318 <210> 50 <211> 5 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: Synthetic
pepti de <400> 50 Ser Tyr Ay Met H s 15 <210> 51 <211> 17 <212> PRT
<213> Artificial Sequence <220> g%%%%e %qﬁ&tion of Artificial
Sequence: Synthetic peptide <400> Val I1e Trp Leu Asp Ay Ser Asn
Thr Tya Angr Agp 1ASRheSEhr Vel YalsAtS R0 5vall ghec210>TVE2Ph@ hip 17 <212>
PRT <213> Arti i al Sequence <299> <223> Descri¥i on of Artificial
Sequence: Synthetic peptide <400> 52 sequence Listing Ala Arg Asp
|l e Rige firpr ﬂ,gsaIGMI@ﬂyArrlgr ey \])_x%l Tht &all &=rTyer Phe Asp

<210> 38

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 38
g1n val GIn Leu ga1 Glu Ser Gly Gly Gly val val Gln Pro G}y Arg
10 1

ser Leu Arg Egu Sser Cys Ala Ala Sgr Gly Phe Thr Phe ggr Ser Tyr
2

Gly Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala g81 Ile Trp Phe Asp ggy Asn Asn Lys Tyr Tyr Ala Asp Ser val
60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Asp Ile Phe Thr Met val Arg Gly val Phe Tle Tyr Phe Asp
100 105 110

Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser
115 120

<210> 39

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic construct

<400> 39
Gln val GIn Leu val Glu Ser Gly Gly Gly val val Gln Pro Gly Arg
1 5 10 15

ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp val Arg GlIn Ala Pro Gly Lys Gly Leu Glu Trp val
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151015 Tyr <210> 53 <211> 106 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic construct
<400> 53 Qu Ile Val Leu Thr Gn Ser Pro Ala Thr Leu Ser Leu Ser Pro
Ay 151015 Gu Arg Ala Thr Leu %greg¥s Arg.AIa Ser Gn Ser Val Ser
Ser Tyr 2025380 Leu Ala Trp T, WEh Lys'"®e Ay Gn Ala Pro Arg
Leu Leu Il e 354045 Tyr Asp a Ser Asn Arg Ala Thr Gy Ile Pro Ala
Arg Phe Ser Ay 505560 Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile
Ser 4d% VaduIlg %'"P’er'"GSW) %‘80"5@ A& YS PHE '"aAE/%IAS“Pﬁe"I'yﬂ Cys Gn Gn
Arg Ser n Trp Val Thr 9095 Phe Ay Gh Ay Thr Arg Leu Gu lle
Lys 100105 <210> 54 <211> 11 <212> PRT <213> Artificial Sequence
<220bYxZAZSAMEEbe i Thi DIe SRr Argi Adicihah Begienden TByntéveTyc pepti de
<4008°54 Arg Ala Ser &n Ser Val Ser er Tyr Leu Ala 1890 <210> 55

Leu Gln Met Asn ggr Leu Arg Ala Glu Agp Thr Ala val Tyr Tyr Cys
9 95

Ala Arg Asp Ile Phe Thr Met val Arg Gly val Phe Ile Tyr Phe Asp
100 105 110

Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 40

<211> 124

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 40
g]n val GIn Leu val Glu ser Gly Gly Gly val val GIn Pro Gly Arg
5 10 15

Ser Leu Arg Egu Ser Cys Ala Ala ger Gly Phe Thr Leu Ser Ser Tyr
5 30

Gly Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Ala V81 ITe Trp Tyr Asp Gly Asn Asn Lys Tyr Tyr Ala Asp Ser val
5 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asnh ger Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg Asp Ile Phe Thr Met val Arg Gly val Phe Ile Tyr Phe Asp
100 105 110

Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser ser
115 120

<210> 41

<211> 5

<212> PRT

<213> Artificial Sequence
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<211> 7 <212> PRT <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic peptide <400> 55 Asp Ala Ser Asn
Arg Ala Thr 15 Sequence Listing <210> 56 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223>sénrfté Rtikethgf Artificial Sequence:
Synthetic peptlde <400> 56 A n G@n Arg Ser Asn Trp Val Thr 15 <210>

57 <Z 2> <2 i ficial Sequence <220> <223>
Descrlp |oﬁs%?p r |C|a1% @ﬁ %Cwe"gynéﬁﬁﬁﬁg E&ﬁgfrgkt <400> 57
<400> 41

Ser Tyr Gly Met His
1 5

<210> 42

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 42

val Ile Trp Tyr Asp Gly Asn Asn Lys Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 43

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: synthetic peptide

<400> 43
Ala Arg Asp Ile Ehe Thr Met val Arg géy val Phe Ile Tyr Phe Asp
1 15

Tyr

<210> 44

<211> 106

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 44

Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1 5 10 15

Glu Arg Ala ;Br Leu Ser Cys Arg éga Ser Gln ser val Gly Ser Tyr
30

Leu Ala Trp Tyr Gln GIn Lys 250 Gly Gln Ala Pro ﬁgg Leu Leu Ile
35

Tyr Agp Ala Ser Asn Arg Ala Thr Gly Ile Pro Aga Arg Phe Ser Gly
5 55 6
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caggt gcaac tggtggagtc tgggggaggc gtggtccagc ctgggaggtc cctgagact c60
tcctgtgcag cgtctggatt caccttcagt agctatggca tgcactgggt ccgccaggcet 120

ccaggcaagg ggctggagtg ggtggcagtt atatggcttg at ggaagtaa cacat act at 180

gcagactccg tgaagggccg attcaccat i f glagagaca, attccaagaa cacgcetgttt240

ctgcaralga 86RHIGI BRIAYGREOTALAGHECE IRl gbr gkt acdudElE pgggagacat c300
tttadbgt gg ctcggggagt 70attatctac tttgatk act ggggccaggg 8aaccct ggt c360
accgtctcct ca372 <210> 58 <211> 318 <212> DNA <213> Artificial

Sequ Er 2 i.pt,j0 fer Ar A f LG u L.Synthetic
const D S R T Tt o S s ¢ A TS S Y ot

ct ccagggga aagagccacc60 ctctcctgca gggccagtca gagtgttagc agctacttag
cctggt acca acagaaacct 120 ccagget ¢ ccaggetcct catctatgat gcatccaaca
gggc%h%t(glé’ gg %g 2@50 %%ngg t"'cggﬁ %yﬁcagt gggt c tgggacagac ttcactctca
ccatcagcag cctagagcct 240 gaagattttg cagtttatta ctgtcagcag cgtagcaact
gggtc% ctt cggccaaggg300 acacgact gg agat caaa318 <210> 59 <211> 12
<212>:2 g §§213> Hepatitis C virus <400> 59 Sequence Listing G n Leu
Il e ASipsTheyAsn Gy Ser Trp His Ile Asn 1510 <210> 60 <211> 12 <212>
PRT <2138 Aklepfatciial SeGuatideus

<220>
<223> Description of artificial Sequence: Synthetic peptide

<400> 45
Qrg Ala ser GIn Ser val Gly Ser Tyr Leu Ala
5 10

<210> 46

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 46
Asp Ala Ser Asn érg Ala Thr
1

<210> 47

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 47
GIn GIn Arg Ser ésn Trp val Thr
1

<210> 48

<211> 372

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 48
caggtgcagc tggtggagtc tgggggaggc gtggtccagce ctgggaggtc cctgagactc 60

tcctgtgcag cgtctggatt catcctcagt agctatggca tgcactgggt ccgcocaggcet 120
ccaggcaagg ggctggagtg ggtggcagtt atatggtatg atggaaataa taaatactat 180

gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgctgtat 240
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<400> 60 G n Leu Val Asn Thr Asn Gy Ser Trp Hs Ile Asn 1510 <210>
61 <211> 12 <212> PRT <213> Hepatitis C virus <400> 61 G n Leu Va
Asn Ser Asn Ay Ser Trp His Ile Asn 1510 <210> 62 <211> 12 <212> PRT
<213> Hepatitis C virus <400> 6Z2efadnckaliskisy ASn Ser Asn Ay Ser Trp
Hi s [Ktecesnod Begetbey BFcgighs AYacdiy: ﬁﬁactﬁwg&mgatatd s GOofirus

<400>_.63 Hi As Ser. Tr 510 s 10>

5 <FhactsBa 3PabqsBel Bl Aol Rk B HidhcHidng ofeditlole o

Lys THhtgAsactaon Ser Trp Hi s IIe Asn 1510 <210> 65 <211> 12 <217 PRT

<213> Hepatitis C virus <400> 65 G n Leu Val ASn Thr Asn Gy Ser Trp

H's V3loA5g 1510 <210> 66 <211> 12 <212> PRT <213> Hepatitis C virus
<211> 318

<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic construct

<400> 49
gaaattgtgt tgacacagtc tccagccacc ctgtctitgt ctccagggga aagagccacc 60

ctctcctgca gggccagtca gagtgttggce agetacttag cctggtacca acagaaacct 120
ggccaggctc ccaggctcct catctatgat gcatccaaca gggccactgg catcccagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact gggtcacctt cggccaaggg 300

acacgactgg agatcaaa 318

<210> 50

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> pescription of Artificial Sequence: Synthetic peptide

<400> 50 )
Ser Tyr Gly Met His
1 5

<210> 51

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Ssequence: Synthetic peptide

<400> 51
val Ile Trp Leu gsp Gly Ser Asn Thr 15r Tyr Ala Asp Ser val Lys
1 15

Gly

<210> 52

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 52
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Sequence Listing <400> 66 G n Phe Val Asn Thr Asn Ay Ser Trp Hs Ile
Asn 1510 <210> 67 <211> 12 <212> PRT <213> Hepatitis C virus <400> 67
Gn Leu lle Lys Asn Ay Ser Ser Trp Hs Ile ASn 1510 <210> 68 <211>
12 <212> PRT <213> Hepatitis C }' %% %é%%>i§ G n Leu Val Lys Thr Asn
Ay 3aa Argoakh 31kl gheAsAr 123104182 Eé § 2 de<BA2pndREp<213>
Hepatlitis C virus x¥400> 69 H s Leul®¥al Asn Thr Asn @y Ser Trp H's
Ile Asn 1510 <210> 70 <211> 12 <212> PRT <213> Hepatitis C virus
<400%,/0 H's Leu Val Asn Ser ASn Gy Ser Trp His Ile Asn 1510 <210>
71 <2{1> 12 <212> PRT <213> Hepatitis Cvirus <400> 71 Gn Leu lle
H's Thr Asn Ay Ser Trp H's Ile Asn 1510 <210> 72 <211> 12 <212> PRT
<213> ng%gitis Cvirus <400> 72 G n Leu Val Lys Thr Qu Ay Asn Trp

Hi s |§é@1¢¥iﬁ6

<212> PRT
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic construct
<400> 53

Glu I1e val Leu Thr GIin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

GTu Arg Ala TBr Leu Ser Cys Arg %}a Ser Gln Ser val Ser Ser Tyr
2 30

Leu Ala Trp Tyr Gln GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45

TYr ?ap Ala Ser Asn Arg ?}a Thr Gly Ile Pro Ala Arg Phe Ser Gly
60

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 30

Glu Asp Phe Ala g§1 Tyr Tyr Cys GIn gan Arg Ser Asn Trp val Thr
95

Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 54

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 54
Arg Ala Ser GIn Ser val Ser Ser Tyr Leu Ala
1 5 10

<210> 55

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 55
Asp Ala Ser Asn Arg Ala Thr
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1510 <210> 73 <211> 12 <400> 73 Asn Leu lle Lys Thr Asn Gy Ser Trp
Hs Ile Asn 1510 <210> 74 <211> 12 <212> PRT <213> Hepatitis C virus
<400> 74 G n Leu Ile Tyr Thr Asn Gy Ser Trp Hs Ile Asn 1510 <210>
75 <211> 12 <212> PRT <213> Hepgbiddnge G wiitg <400> 75 Gn Leu lle
Asn Thr Asn Gy Se¥ Trp His Leu ASn 1510 <210> 76 <211> 12 <212> PRT
<213> Hepatitis C virus <400> 76 Tyr Leu Ile Asn Thr Asn Gy Ser Trp
Hs IbesAsg 1510 <210> 77 <211> 12 <212> PRT <213> Hepatitis C virus
<400=27%> $er Leu Ile Asn Thr Asn Gy Ser Trp His Ile Asn 1510

<212> PRT

<213> Artificial Sequence

<220> .

<223> Description of Artificial Sequence: Synthetic peptide
<400> 56

Gln Gln Arg Ser ésn Trp val Thr
1

<210> 57

<211> 372

<212> DNA

<213> Artificial Sequence

<220>

<223> pescription of Artificial Sequence: Synthetic construct

<400> 57

caggtgcaac tggtggagtc tgggggaggce gtggtccagc ctgggaggtc cctgagactc 60
tcctgtgcag cgtctggatt caccttcagt agctatggca tgcactgggt ccgccagget 120
ccaggcaagg ggctggagtg ggtggcagtt atatggcttg atggaagtaa cacatactat 180
gcagactccg tgaagggccyg attcaccatt tctagagaca attccaagaa cacgctgttt 240
ctgcaaatga acagcctgag agccgaggac acggctgtgt attactgtgc gagagacatc 300
tttactgtgg ctcggggagt tattatctac tttgactact ggggccaggg aaccctggte 360
accgtctcct ca 372
<210> 58

<211> 318

<212> DNA

<213> Artificial Sequence

<220> o

<223> Description of Artificial Sequence: Synthetic construct

<400> 58

gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagecacc 60

ctctcctgea gggecagtca gagtgttage agctacttag cctggtacca acagaaacct 120
ggccaggcetc ccaggctcect catctatgat gcatccaaca gggccactgg catcccagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagcct 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact gggtcacctt cggccaaggg 300
acacgactgg agatcaaa 318
<210> 59

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 59
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<210> 78 <211> 12 <212> PRT <213> Hepatitis C virus <400> 78 Asn Leu
Ile ASn Thr Asn Gy Ser Trp His Ile Asn 1510 <210> 79 <211> 12 <212>
PRT <213> Hepatitis C virus <400> 79 H's Leu Val Asn Ser Asn Ay Ser
Trp His Ile Asn 1510 <400> 80 G.f,dnel Mal:ASN Ser Ser Gy Ser Trp
H s Idig 1AGNTI1S k8n <tik0zsBL1v2dkk>Td n¥d 12 REIT <213> Hepatitis C virus
<4001 81 G n Leu I¥e Asn Ser Asn Q1§ Ser Trp Hs Ile Asn 1510 <210>
82 <211> 12 <212> PRT <213> Hepatitis C virus <400> 82 Gn Leu lle

G n AsipCgy Ser Ser Trp His Ile Asn 1510 <210> 83 <211> 12 <212> PRT

<213=x2ieparitis C virus <400> 83
<212> PRT
<213> Hepatitis C virus

<400> 60
ng Leu val Asn Ehr Asn Gly Ser Trp His Ile Asn
10

<210> 61

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 61
§1n Leu val Asn ger Asn Gly Ser Trp His Ile Asn
10

<210> 62

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 62
GIn Leu Ile Asn Ser Asn Gly Ser Trp His Ile Asn
1 5 10

<210> 63

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 63
T15 Leu Ile Asn Ehr Asn Gly Ser Trp ?Bs Ile Asn

<210> 64

<211> 12

<212> PRT

<213> Hepatitis € virus

<400> 64
Gln Leu ITe Lys Thr Asn Gly Ser Trp His Ile Asn
1 5 10

<210> 65

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 65
GIn Leu val Asn Thr Asn Gly Ser Trp His val Asn
1 5 10

<210> 66

<211> 12

<212> PRT

<213> Hepatitis C virus
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G n Phe Val Asn Thr Asn Gy Ser Trp Hs Ile Asn 1510 <210> 84 <211>
12 <212> PRT <213> Hepatitis Cvirus <400> 84 G n Leu Ile Lys Asn Ay
Ser Ser Trp His Ile Asn 1510 <210> 85 <211> 12 <212> PRT <213>

Hepatitis C virus <400> 85 G n Isg?_,elnlcg ¥gidpr Asn Gy Ser Trp His
Ile Asn 1510 <210> 86 <211> 12 <212> PRT <213> Hepatitis C virus

<400x486> @bn | eu | er Asn d r Trp H's Val Asn 1510 Page 25
Sequ@ﬂﬁe he, ¥?fﬁ‘§“<§f és%f LR{>TEP éizﬁ Pﬁﬁ*P<213> Artificial Sequence
<220> <223> Description of Artifici aI Sequence: Synthetic peptide
<220> <221> MOD_RES <222> (1)..(1) <223> variable small, polar am no
aci d <210> 6

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 67
§1n Leu ITe Lys Asn Gly Ser Ser Trp His Ile Asn
5 10

<210> 68

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 68
ng Leu val Lys Thr Asn Gly Ser Trp Has Ile Asn
5 1

<210> 69

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 69
Tis Leu val Asn Ehr Asn Gly Ser Trp His Ile Asn
10

<210> 70

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 70
His Leu val Asn Ser Asn Gly Ser Trp His Ile Asn
1 5 10

<210> 71

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 71
g]n Leu Ile His ghr Asn Gly Ser Trp His Ile Asn
10

<210> 72

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 72
ng Leu val Lys Ehr Glu Gly Asn Trp His ITe Asn
10

<210> 73
<211> 12
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<400> 87 Xaa Tyr Ay Met H s 15 <210> 88 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic peptide <220> <221> MOD RES <222> (4)..(4) <223> variable
am no acid <220> <221> MOD_RES $2gétick Qists <223> vari abl e am no
aci d <2220Pr¥221> MOD RES <222> (7)..(7) <223> variable small, polar
am no2adt dergRiFss LXIsuTOD RES <222> (9)..(9) <223> variable amino
aci d 840>3<221> MOD_RES <222> (15)..(15) <223> variabl e hydrophobic
am n%sﬁcﬂ £P20ys 15'hr Asn Gly Ser Trp %5 Ile Asn

<210> 74

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 74
%1n Leu ITe Tyr Ehr Asn Gly Ser Trp His Ile Asn
10

<210> 75

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 75
GIn Leu ITe Asn Thr Asn Gly Ser Trp His Leu Asn
1 5 10

<210> 76

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 76
Iyr Leu ITe Asn Thr Asn Gly Ser Trp His Ile Asn
5 10

<210> 77

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 77
ier Leu ITe Asn ;hr Asn Gly Ser Trp His Ile Asn
10

<210> 78

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 78
gsn Leu Ile Asn ;hr Asn Gly Ser Trp His Ile Asn
10

<210> 79

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 79

His Leu val Asn Ser Asn Gly Ser Trp His Ile Asn
1 5 10
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<221> MOD_RES <222> (16)..(16) <223> variable positively charged
polar am no acid <400> 88 Val Ile Trp Xaa Asp Xaa Xaa Asn Xaa Tyr Tyr
Ala Asp Ser Xaa Xaa 151015 dy Sequence Listing <210> 89 <211> 17
<212> PRT <213> Artificial SequeBgencd2G3t5423> Description of

Arti f<2¢0-al80Sequence: Synthetic peptide <220> <221> MOD_RES <222>
(5)..:@ > 4323> Phe or not present <220> <221> MOD_RES <222> (6).. (6)
<223=3 Hebathith s <@2Qrus<221> MOD_RES <222> (7)..(7) <223> variable
hydr ophobi ¢ am no aci d <220> <221> MOD _RES <222> (8)..(8) <223>
vari%§0@>§ﬁino aci d

¢ n Leu val Asn Ser Ser Gly Ser Trp His Ile Asn
5 10

<210> 81

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 81
E1n Leu Ile Asn ger Asn Gly Ser Trp His Ile Asn
10

<210> 82

<211> 12

<212> PRT

<213> Hepatitis € virus

<400> 82
ng Leu Ile GIn Asn Gly Ser Ser Trp His Ile Asn
5 10

<210> 83

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 83
§1n Phe val Asn Ehr Asn Gly Ser Trp Tgs ITle Asn

<210> 84

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 84
g1n Leu Ile Lys gsn Gly Ser Ser Trp His Ile Asn
10

<210> 85

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 85
§1n Leu ITe Lys Ehr Asn Gly Ser Trp His Ile Asn
10

<210> 86

<211> 12

<212> PRT

<213> Hepatitis C virus

<400> 86
Gln Leu Ile Asn Ser Asn Gly Ser Trp His val Asn
1 5 10
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<220> <221> MOD_RES <222> (10)..(10) <223> variable small am no acid
<220> <221> MOD_RES <222> (11)..(11) <223> variable am no acid <220>
<221> MOD RES <222> (12)..(12) <223> vari abl e hydrophobi ¢ am no acid
<220> <221> MOD_RES <222> (17). skdfance223iNgri abl e aromatic am no

acid <400> 89 Ala Arg Asp Il e Xaa Xaa Xaa Xaa Arg Xaa Xaa Xaa lle Tyr

Phe 151015 Xaa <210> 90 <211> 11 <212> PRT <213> Artifici al
Sequ %i 20> <223> Description of Artificial Sequence: Synthetic
pept iders ¥220> <221> MOD RES <222> (7)..(7)

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<220>

<221> MOD_RES

<222> (..

<223> variable small, polar amino acid

<4Q00> 87 .
Xaa Tyr Gly Met His
1 5

<210> 88

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<220

<221> MOD_RES

222> (4)..(4)

<223> variable amino acid

<220>

<221> MOD_RES

<222> (6)..(6)

<223> variable amino acid

<220>

<221> MOD_RES

<222> (7)..(7)

<223> variable small, polar amino acid

<220>

<221> MOD_RES

<222> (9..(9

<223> variable amino acid

<220>

<221> MOD_RES

<222> (15)..(15)

<223> variable hydrophobic amino acid

<220>

<221> MOD_RES

<222> (16)..(16)

<223> variable positively charged polar amino acid

<400> 88

val Ile Trp Xaa Asp Xaa Xaa Ash Xaa Tyr Tyr Ala Asp Ser Xaa Xaa
i 5 10 15

Gly
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<223> variable am no acid Sequence Listing <400> 90 Arg Ala Ser G n
Ser Val Xaa Ser Tyr Leu Ala 1510 <210> 91 <211> 7 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic peptide <400> 91 Asp Abguepek Askingg Ala Thr 15 <210> 92
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Description
of A %g? ﬁal Sequence: Synthetic peptide <220> <221> MOD RES <222>

(7). 3 z 23> variable small, hydrophobic am no acid <400> 92 A n
G n ARY3:SertASIiaAT BefdéncEnr
<220>

<223> Description of Artificial Sequence: Synthetic peptide

<220>

<221> MOD_RES

<222> (5)..(5)

<223> Phe or not present

<220>

<221> MOD_RES
<222> (6)..(6)
<223> Ser or Thr

<220>

<221> MOD_RES

<222> (7)..(7)

<223> variable hydrophobic amino acid

<220>

<221> MOD_RES

<222> (B)..(B)

<223> variable amino acid

<220>

<221> MOD_RES

<222> (10)..(10)

<223> variable small amino acid

<220>

<221> MOD_RES

<222> (11)..(11)

<223> variable amino acid

<220>

<221> MOD_RES

<222> (12)..(12)

<223> variable hydrophobic amino acid

<220>

<221> MOD_RES

<222> (17)..(17)

<223> variable aromatic amino acid

<400> 89
?1a Arg Asp Ile §aa Xaa Xaa Xaa Arg Xaa Xaa Xaa Ile Tyr Phe Asp
10 15

Xaa

<210> 90

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic peptide
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15 WHAT IS CLAIMED IS: |I. An isolated hurman anti body, or antigen
bi ndi ng portion thereof, wherein the antibody, or antigen binding
portion thereof, conprises: (a) a heavy chain variable regi on CDR3
sequence conprising SEQ I D NO 9sequdncghtistbnghai n variabl e region
CDR3 <¢é@uence conprising SEQ ID NO 18, a heavy chain variabl e region
CDR2 ;ﬂj%ﬁgé‘g mprising SEQ ID NO. 8, a light chain variable region
<§gwe,la & gngﬁngl G ¢SEQ I D NO 17, a heavy chain variabl e region
1 sequence conprising SEQ ID NO 7, and a light chain variable
reg |6ﬁ0 9 se yence ¢ rising SEQ ID NO 16; 10(b) a heavy chain
vari 4bp &t laeﬁ?r% BoRs ¥ t}éﬁc%erc%ﬂ-g'élﬂ@‘ SEQ ID NO 12, a light chain
vari abI e region CDR3 sequence conprising SEQ I D NO 21, a heavy chain
vari abl e regi on CDR2 sequence conprising SEQID NO 11, a light chain
vari & ﬁégl on CDR2 sequence conprising SEQ I D NO 20, a heavy chain
vari q CDR1 sequence conprising SEQ ID NO 10, and a |ight
chai szgagr ﬁcﬁg‘gls@au@[algl 15sequence conprising SEQ ID NG 19; or (c)
a heavg/ chal n variable region COR3 sequence conprising SEQ I D NO 15,

b SEQ I D NO 24
g heavy cﬁ%%‘\\é :‘I?a ‘ce‘“’tég ‘8&1%‘*5%%3 K e%ﬁﬁ%ﬁeﬁi% SE8 ID NO 14,
a
a

| i ghvoclbai n vari abl e regi on CDR2 sequence conprising SEQ I D NO 23,
heavy Adaaser vanm ol #1a &g on 20CDR1 sequence conprising SEQ I D NO
13, and a | i ght chain variable region CORI sequence comprising SEQ I D

NGO 22. 2. An isolated human antibody, or antigen binding portion

t her ep10> Wherei n the antibody or antigen binding portion conprises
am n62 (3 sequences at |east 80%identical to heavy and 25 |ight
chal nprising SEQ ID NGs:1 and 2, SEQ ID NGs: 3
and 4 E@(ﬁ E)?ﬁégaﬁeng:%d 6, respectively. 3. The isol ated

antib or antigen binding portion of claim2, wherein the antibody
or aﬁ?z%eﬁeffﬁ'"ﬁdii?@ BBrATTtO AT GdhpTaaseacaic Ayythaiic Ireghtdechai n vari abl e
regions conprising SEQID 30 NGs:1 and 2, SEQ ID NGs:3 and 4, or SEQ
| D Neg2d> and 6, respectively. 4. The isolated anti body or ant i gen
bi ndk >pMOQ4P<Eﬁ of any one of clains 1 to 3, wherein the anti body or
antl 0 |nd|n of HCV to mammalian cells.
5. The |so ted a%ﬁtb%/d%whghi ng‘ijl ng portion of any one of

cl ai r80d> 8» 3, wherein the 5anti body or antigen binding portion

i nhi 611 $1bi A Agr c@ﬁ“a‘ﬁ"m@ﬁ Ebrprotein to mamulian cells. 6. The

i sol ated anti body “or antigen binding portion of any one of clains 1
to 3, which binds to a non-conformational (linear) epitope on the E2
protein of hepatitis Cvirus (HCV), and 10inhibits the ability of the
virus to infect cells. 7. The isolated antibody or antigen binding
portion of claim®6, wherein the antibody or antigen binding portion
neutralizes HCV in an HCV pseudovirus neutralization assay. 158, The
i sol ated anti body or antigen binding portion of claim6 or claim7,
wherein the anti body inhibits HCV infection in vivo in a subject.

9. The isolated antibody or antigen binding portion of any one of
clainms 6 to 8, wherein the antibody or antigen binding portion

t hereof, inhibits HCV-nedi at ed hepatocyte pathol ogy in 20a subject.
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10. The isolated anti body or antigen binding portion of any one of
claims 6 to 9, wherein the antibody binds to two or nore HCV
genotypes of an HCV E2 protein or fragnent thereof 2511. The isol ated
anti body or antigen binding portion of any one of clains 6 to 10,
wherein the antibody binds an HCV E2 protein froma HCV virus having
a genotype selected fromthe group consisting of l1la, Ib, 2b, 3a, 4a,
5, 5a, 6a, 6g, 6k, and any conbi nation thereof. 12. The isol ated
anti body o g portion of any one of clains 6 to 11,
wherein BOﬁﬁ@thgﬁﬁ&éQé§H§; bet ween ami no aci d residues 412-464,
412-423, on 43 3:ALPnifan Emﬁocgzorraﬁt%reﬁlﬁhxng porm\l.n?’therzcyf ewﬂeﬁg'll tﬁt:t a‘ﬁﬁ%oﬁﬁ1 tof' body

or antigen binding portion of one of clains 2, wher'ein the
ant i body OI‘"‘”%FR‘?‘UE% pBi“ﬁHIhFFQOfp"(?F‘PIi‘Séh t her eof speci f| caI |y binds to an
HCV E2 pr ot ei n,(2)Qhea¥$ tRad0nB e réd@rCHR?3, seddbdcheanpliding SHQ mtNnd:-@askhtabout |

x 10- 7M 1 x 104 etter.

14. The i sol at ed® r?tv%abgwegtﬁn aD]IV e uenc%?om%%ngr@q(ﬂﬁ\g) %NLW% &M'n the
antibody is a fubiriablerrgivh CRRE begerdse.comprising $5Q IANOiSsolight édinpolaylpept i de
compri Sing the ankigeRrbiarhifonfldd:QR0® NbhG, ARL)RAGY\AlyaBN.f Sone

of claims | to 14 e I1solated anti % ntlg I ndi ng
portion of any oRBRbEauensicomprising §EQ ) NQHendp Hsht feingatifdlsewieniCORE human

ant i body. fto|17 Iea%nte&@hgﬁ@@s@mmh@dm or ?Etl ge{l EI ndi ng pO{f[I on of
any one of clai 0 rein the anti r_antigen
b1t ng"por t1 oibRdes Pt Wi grBes Songru T ogoZh
domai n, an ef f ecthein vadabiziregion L83 ngguence tvanprisigr BEQUDNG: 2 1ambkagychiiab
fragment. HiaDRebpehRs segh tcbrpﬁg%igl?%%]ﬁbQ?QI LD G RRE ! O

of any one of clalns er comnprising a | abel

or toxin. 19. Afeé%ﬁlag? ff’ﬂ‘éﬁﬁc ccomprising SEQ I NO-20edicay sbhimyisistisoagionor

anti gen bindi ng QORLsQRnRLodRYinOHEQ BF NGi@ahtha lghQhdid vRfhbd RgbPCBR I N a
pharmaceutically acce 2020. A conposition conpri sing

pt abl e
two or Hore antl%8‘&?“%?3“‘8?"5555;@@ﬁ%ﬁgflgtclral nms 1 to 14 or 16 to 18,
wherein the ant(q)bbdwyeshabwnrdabtcmegdmmﬁmneneqmohmmSEQIDrND 5, a hight € HCV

B2 proteins. 21. .M v%rﬁgféﬁ]ég?oq CMHS kRl nsm%g% @%@;@@w {Rhy real on

of an anti body th 1CV conpri si ‘g hai n
vari abl e conpri sYaﬁ‘gb IeePn GPRIGenpsre sereprising PRRID YR s lightchabtadablegi on

conpri sing gES : x@glNQZDﬂiﬁsequence clomlﬁrmng SEQ §3NME:28 Q@bﬂy\él@id Akl LG on
COITprlSlng al | | e regjon CO rISIng
SEQ I D RO BDIHO‘"‘J“"“CG compriging Q‘gﬁ Pg\é@y? Bt lwﬁ‘vhw Y ee e

conpri sing SEQ | ©usiie c@9prizing SBQ I Yht22.chai n 30 vari abl e regi on SEQ BD
NO 30. 22. An expression vector conprising the nucleic acid of claim
21.

2. An isolated human antibody, or antigen binding portion thereof, wherein the antibody or
antigen binding portion comprises amino acid sequences at least 80% identical to heavy and

25  light chain variable regions comprising SEQ ID NOs:1 and 2, SEQ ID NOs:3 and 4, or SEQ
ID NOs:5 and 6, respectively.

3. The isolated antibody or antigen binding portion of claim 2, wherein the antibody or

antigen binding portion comprises heavy and light chain variable regions comprising SEQ ID
80 NOs:1 and 2, SEQ ID NOs:3 and 4, or SEQ YD NOs:5 and 6, respectively.
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23. A host cell conprising the nucleic acid of claim?2l, wherein any
human cell is located ex 35viva. 24. A kit conprising one or nore of
the isolated anti body or antigen binding portion of any one of clains
1to 14 or 16 to 18, and instructions for use in treating an

HCV- nedi at ed di sease. 525. Use of the isolated anti body or antigen

bi ndi ng portion of any one of clains Ito 14 or 16 to 18, for
preparing a medicanent for treating HCV in a subject. 26. The use of

clai m 25, m%@maté{m% br%ﬁﬁ ol &nﬁgg@nron afoag{m&];tﬂaaﬁ??{o%f wﬁe!re%lm £on0r

cl ai m 26,

f or nul at ed "’F‘&‘P X?{f‘?‘%‘é‘ﬁ ‘¥P°F ’E‘F‘E\‘H’Es%‘lj’r“ﬁP HGY ‘°§’E?BE‘?J’*{ %{'rfélt!fu

adm ni stration. 28. The use of any one of clains 25 to 27, wherein
t he anti body Thd¢ is@4dd agetddPoraakigagbipdiid gofidn bfSn§ 6He BEd1AMe dtof3pWherein the

adri ni Sty atilay & SAEDLARY RN RRE 0N HOEARRUL L GnARfln 29

The use of Ghaim 28, wherei'n the second agent is a secon uman

ant i body or éhtlgen bi ndi ng portion thereof 30. The use of claim 28,
wherein the second agent is an antiviral agent. 31. The use of claim
28, wher ei . Theisdagiantbodgenttigesbiadingdoiior afcey ore of cidds 1 tbllewhiasbi@t cl ai m
31, wher el rt‘o:HQV cy@&ﬁiamau(ﬁneafmeﬁ o thel® BloRin'br RepaitislCUWAGE (RN land 1 agnment

t her eof , tﬁs&g ?bg¢@pm Brﬁa:&h§d for treating an HCV- fredi at ed

di sease’ or sor conprising the isolated anti body or

antigen binding portion of any one of clainms 1 to 14 or 16 to 18, in
a phar macedt Teebdiyedzpthoiy eilshtzeckindiigamortioB@3Bim Ggdereih tehatitbgodrat ed

ant i body omataad bifEdy doitioslhdagalperHG oM 0 HCRMM @Rkl AlifBasskyt 0 14 or

16 to 18, or a functional fragnment thereof, that binds to HCV, or a

functlonal f nt. t her eof ch.t hat f cells by HCV is
i nhi bi't &d, nggsﬁgﬂ591°d maﬁ%ﬁﬂoﬁwgﬁ?”?%&:f g?wﬁ%n C@mFﬂﬂgctlon in a
marmal . 3531313’0‘13’,4"%&5 Igfectigeirebe infguliert HCV i nfection in a mamal

conprising, contacting a body fluid of a mammal with the isolated
anti body ow, @il aRibaE gntiRed Sihdy p@xfnona{')'f)ényﬂd?l@ oOaihs @ﬂo@swﬂeﬁeﬂl et or 16
to 18, or adbGlienal %Jdﬁngggﬁm b6 Bl ﬁﬁe@at% alnbioli0d1 N9

occurs, erer’n IS Indlicative 0 nce %?nan HCV
i nfecti®8n, “éﬂﬂmvhereln for any human, said method is perforned ex
Vi vo.

10. The isolated antibody or antigen binding portion of any one of claims 6 to 9, wherein the

antibody binds to two or more HCV genotypes of an HCV E2 protein or fragment thereof.

25 11, The isolated antibody or antigen binding portion of any one of claims 6 to 10, wherein
the antibody binds an HCV E2 protein from a HCV virus having a genotype selected from the
group consisting of 1a, 1b, 2b, 3a, 4a, 5, 5a, 6a, 6g, 6k, and any combination thereof,

12. The isolated antibody or antigen binding portion of any one of claims 6 to 11, wherein
30  the epitope(s) is between amino acid residues 412-464, 412-423, or 413-420 of the 2
protein.

13. The isolated antibody or antigen binding portion of any one of claims 6 to 12, wherein
the antibody or antigen binding portion thereof specifically binds to an HCV E2 protein, or

35  fragment thereof, with a Kp of at least about 1 x 107 M, 1 x 10 M, 1x 10°M, 1 x 10" M, 1
x 10" M, 1 x 10"? M or better.
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14. The isolated antibody of any one of claims I to 13, wherein the antibedy is a full-length

antibody.

15. Anisolated polypeptide comprising the antigen binding portion of the antibody of any of
one of claims 1 to 14,

16. The isolated antibody or antigen binding portion of any one of claims 1 to 14, wherein
the antibody is a human antibody.

17. The isolated antibody or antigen binding portion of any one of claims 1 to 14 or 16,
wherein the antibody or antigen binding portion is selected from the group consisting of an
Fc domain, an effector domain, a single-chain antibody, and an Fab fragment.

18. The isolated antibody or antigen binding portion of any one of claims 1 to 14, 16 or 17,

further comprising a label or toxin.

19. A composition comprising the isolated antibody or antigen binding portion of any one of
claims 1 to 14 or 16 to 18 in a pharmaceutically acceptable carrier.

20. A composition comprising two or more antibodies of any one of claims 1 to 14 or 16 to
18, wherein the antibodies bind to different epitopes of one or more HCV E2 proteins.

21. Anisolated nucleic acid encoding a variable region of an antibody that binds HCV
comprising: '

(a) a heavy chain variable comprising SEQ ID NO: 25 and a light chain variable
region comprising SEQ 1D NO: 26;

(b)  aheavy chain variable region comprising SEQ ID NO: 27 and a light chain
variable region comprising SEQ ID NO: 28; or

{c) a heavy chain variable region comprising SEQ 1D NO: 29 and a light chain
variable region SEQ ID NO: 30.

22. An expression vector comprising the nucleic acid of claim 21.

23. A host cell comprising the nucleic acid of claim 21, wherein any human cell is located ex

vivo.
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24. A kit comprising one or more of the isolated antibody or antigen binding portion of any
one of claims | to 14 or 16 to 18, and instructions for use in treating an HCV-mediated

disease,

25. Use of the isolated antibody or antigen binding portion of any one of claims 1 to 14 or 16
to 18, for preparing a medicament for treating HCV in a subject.

26. The use of claim 25, wherein the subject is human,

27. The use of claim 25 or claim 26, wherein the antibody or antigen binding portion is
formulated for intravenous, intramuscular, or subcutaneous administration.

28. The use of any one of claims 25 to 27, wherein the antibody or antigen binding portion is
formulated for administration in combination with a second therapeutic agent.

29. The use of claim 28, wherein the second agent is a second human antibody or antigen
binding portion thereof.

30. The use of claim 28, wherein the second agent is an antiviral agent.
31. The use of claim 28, wherein the second agent is an HCV vaccine.

32. The use of claim 31, wherein HCV vaccine is an HCV E2 protein or a functional
fragment thereof.

33. A composition formulated for treating an HCV-mediated disease or disorder in a
mammal comprising the isolated antibody or antigen binding portion of any one of claims 1
to 14 or 16 to 18, in a pharmaceutically acceptable carrier.

34. Use of the isolated antibody or antigen binding portion of any one of claims 1 to 14 or 16
to 18, or a functional fragment thereof, that binds to HCV, or a functional fragment thereof,
such that infectivity of cells by HCV is inhibited, for preparing a medicament for treating
HCV infection in a mammal.

35. A method of detecting an HCV infection in a mammal comprising, contacting a body

fluid of 2 mammal with the isolated antibody or antigen binding portion of any one of claims
1 to 14 or 16 to 18, or a functional fragment thereof, and determining if binding occurs,
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wherein said binding is indicative of the presence of an HCV infection, and wherein, for any
human, said method is performed ex vive.

-68-



