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PEPTI DES EFFECTI VE}FOR DI AGNCSI S AND DETECTI ON
FI ELD OF THE | NVENTI ON The present invention re
branched peptides specific for the diagnosis an &hee
‘Svirus (HCV) infection. Mre particularly, the p §§q““xpventrop JS ‘upeeste %%
to | i near and branched synthetic peptides cont ;2 ! edst oné N GLS 1
si'te which is effective for detecting HCVU jassocra ecf antl ‘BO# % b Paged ...,
patients using i mmunoassay techniques. In sone KBS OF BE(ERIp: i dos..apex.....
al so I|brary peptides with ggg@mgggtgppmcmpvacydkp@ﬁa¢mom§s BACKGROUND OF
THE "I NVENTI ON Non- A, nonARDhPRZECTISON (ONBEPATEDES AC DYNFENTIENEI ns t he nost
common form of post-transfusion hepatitis, inposing a strong need for
sensi tive and BPELDf OF TWHRQANVENTIQNreeni ng nethods to identify potential
bl ood donors and ot her persons who may be carriers of the virus and able to
transmt the di sease. ThUbe preaenteinvertitmgredatesstareoviebdédnesrper mit
renoval of confag ngﬁehéh ngpea&egl 888 Pt 0dUEL {lﬁé’f@i£§n8§§?8daﬁapp| y with

a high def§ree confidence e et ol ogi cal agen% een cl oned and
i dentified by B§9¥?§F1@Poaﬁshﬁmﬁgﬁ%ﬁn‘:eYl’é‘PS EeVhzimbagtionn | ¥pxe

5/ 1989; CkanDtgagt1ah1a£199OthéppredenEXﬂnvéﬁdloﬁ01éGalretbddhtenlﬁhe&&
EP 0388232, publi,shed 9
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et al. (1990) Sntégeala4§1t335h1éh|ﬁa effatti¢d 986h)d&asttbrgt ECUl0gi a

Japoni ca 24: 543, MReupel aik 1nbA990) 1 NUELL enfE 01 B mao0BEly The HOV

genone i g0abou ases and encodes a single
pol yprotein mht@ﬁhPQQBﬁgces§§dSPﬁ§oC§$¢ﬁctGh%ﬁeaﬁﬁpﬁbﬂegtaget§1§P pr ot ei ns.
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proteins of the_structural reqion _and
BACKGROUND OF THE INVENT

Non-A, non-B hepatitis (NANBH) caused by HCV
remains the most common form of post-transfusion

HERAT_THQJ@Héﬁ1§“”(J%
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: hepatitis, imposing a strong need for sensitive and

specific diagnostic screen;ng methods to identify
potential blood donors and other persons who may be
carriers of the virus and able to transmit the disease.
Thus, accurate screening methods are needed to permit
20 removal of contaminated blood and blood products from the
blood supply with a high degree confidence.

The etiological agent HCV has been cloned and
identified by several groups [Houghton et al., EP 0318216,
published 5/1989; Okamoto et al. (1990) Jpn. J. Exp. Med.
60:167; Houghton et al., EP 0388232, published 9/1990;
and Kato et al. (1990} Proc. Natl. Acad. Sci. USA 87:9524;
Arima et al. (1989%9a) Gastroenterologia Japonica 24:540;
Reyes et al. (1990) Scieénce 247:1335; Arima et al. (1989b)
Gastroentexologia Japonica 24:545; Maéno et al. (1990)
Nucleic Acids Res. 18:2685].

The HCV genome is about 10 kilobases (kb) in

length and encodes a single polyprotein which is processed

25

30

into structural and non-structural proteins. From the N
terminus, the polyprotein includes the capsid and envelope

35 proteins of the structural_region and the NS-1 to NS-5
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proteins of the non-structural region. Wile some of the antigenic regions
of HCV have been identified, peptides and reconbi nant proteins fromthese
regions exhibit a variable degree of sensitivity and selectivity in

* detection and diagnosis of HCV carriers. Antigenic regions have been
reported in the core, or capsid, protein [Wang, U.S. Patent No. 5,106, 726;
Hosein et al. (1991) Proc. Natl. Acad. Sci., USA 88:3647;, Ckanpoto et al.
(1990) Jap. J. Exp. Med. 60:223; Takahashi ‘et al. (1992) J. Gen. Viro|.-—<

73: 667; K&t wal 92) . P d USA 89: 4486]; in ihe.
envel ope, pf%ﬁékns(éghégg ﬁ?% g??ébguéﬁﬁ reé%ln, EP 0468527] Lbllshed

" Jan. 29, 1992] NS- 4 pro%%%e[%mgh%nt 2085} 19RN4 ceregrions) ofo HAL havee
244:362; U.S. Baktanidbatcibiddh. g 35&1&@9 Albq 5eab&benan&l\/@&meqtnsalfrdnil990)

Nucl Aci d HCV- d
aﬁfiSgﬁs,cithgﬁﬁﬁFsFeg?ﬂ§$ ¥%ﬁg9 éoélﬁ%ﬁaaﬁﬁF gé%%%?h%& I%ﬁé and

encoded by a hselecE&thyr13edaEece1oﬁhandudmagnbsgsnpfkmmn1Garnﬂ&rdI}R
epitope, Bbs re r Sitd e for
HCV [Mshiro e E#¥S?¥% gfaﬁéﬁge?ggéGBgﬁéOEgﬁégro og?bgﬁPana §|s as been
used to map ancepeiflc proteini {WRRgeePt &in Hcﬁnﬁnﬂbgeﬁléoﬁe§2&ﬂsﬁﬂ$eln
described in V@pgaf1992h9andplbe. ﬂa&snt abag. 5833191? 043 8B3%A 7R AMbLo

st udi es enpl oyed ginthetlc pept 0 screen well-characterized HCV serum
panel s and per &kt 8ad (48 9?f§§3%+€ﬂ—§59h+§ﬁ§y PRigrdr e dedsah@ahdy ethidlgeni ¢
sites. The denwmsbnatUoncéhatvsxanhevsesaeptKdeﬁaaretehnlcamgyzsfnxoc

detect o800l aghLbochoaal oY BeR hadalcIIEO b Bileppl! 36 310%s 2

Pepscan techni gnd N8s3bpeoteppbki dWang gheadént i E® H@ﬂsszq9n@mbhxshﬁiy3an

elucidation of ;bmmyggheacikve pLbesihCiblghtod! -(1999)23/MBEY a1, -3
{1989) Science 244:362; U.S. Patent No. 5,106,726] and NS-
5 protein [Maeno et al. (1990) Nucleic Acids Res. 18:2685;

15 Wang (1992)}].

In addition to HCV-derived antigens, there exist
other HCV-associated antigens that appear to bé encoded by
a host cellular sequence. One such antigen, known as the
GOR epitope, is reactive with sera from individuals who

20 are PCR positive for HCV [Mishiro et al. (1990) Lancet
336:14001 . |

¢ Serological analysis has been used to map
antigenic sites within certain HCV antigenic regions as
described in Wang (1992) and U.S. Patent No. 5,106,726.

25 These mapping studies emplo?ed synthetic peptides to
screen well-characterized HCV serum panels and permitted
identification of highly immunoreactive HCV antigenic
sites. : .

The demonstration that synthetic peptides are

30 efficacious for detection of antibodies to HCV has led to
numerous studies using short synthetic peptides to
characterize antigenic sites. For example, the Pepscan
technique has been applied to the entire HCV-1 genome to
begin elucidation of immunoreactive sites (Chien et al.,

35 WO 93/00365) . _— =
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In the core protein, an i munodom nant antigenic site |ocated within am no
aci d residues 21-45 has been described [ Nagayama et al. (1994) J. Med.
Virol. 42:311-7; Sienoneit et al. (1994) Hybridoma 13:9-13; Ferroni et al.
(1993) J. din. Mcrobiol. 31:1586-91; Ishida et al. (1993) J. din.

M crobiol. 31:936-40]. [Note: the am no acid numbering systemherein refers
fo-the HCV-1 pol yprotein nunbering systeni.,Human nmonospecific antibodies
to bind a peptide corresponding to core residues 33-50 [ Akatsuka et al--—
(1993) Hefatol ogy 18:5031,10}e aggetgeogbqgrngn§hh@mgbd@mhﬁg@m @gm@@gyya

anti body directed agai nst _core_was pped t.0 residues no et al.
(1993) J. | muabdke geﬁa%éw&spmr\m@@w Sﬁérl%é‘ﬁﬁ 3 % i nd to

core residues désdbibade [Ragaydaacetbed .[ Gusnal)es.Poted.! taue:blal _( 3994-)7 J.

Hepat ol 20: 143-7 Anot t

begﬁ( gel i n)eat eﬁlﬁ?‘l’?ﬁé gﬁ era}agéh%gqg m:}n getlstué;%e}% a%l%berg et

al. (1992a) J. (CbPB) N.ccCdingl M__&Q._M-_B&_ 135860y dishdida @db)

| mrunol . Bett. 3352 3§h Addi Hi ANt 98 1?rd SE?Q@ ifHed
(2993] 33315001 'M%E:%Br%%amﬁ rya%mq oMy Ylifrlce

bet ween t hese tWo™ S al | ber (q1992 and 7-21
[Ferroni]. In aSid, numbenipgngyissem hﬁﬁqiébé%q &ﬁ‘)-r% t he

C-term nal 100 amyﬁeoeemsnainbtemn@ SYerenane rrgiﬁ Rlortlsped@ 3% 09253] . A
human nonoclonal anti_body spggrdh%.for t.hj s i nmun %inant antr enic site
S

al so bound to BREIEOHILH &Q 199EEESRARAINH IR CPTR; ¢ of |
68: 4829- 36; HabeksdeksaB3-590 [%a}:we@i etSyit: heamscsadeM a8 150t ed

t t N

1770 17580 51 mghac=ge £pR’ BBy AR DAY hifH WAy Sy
monocl onal ant dhmdrc@edbagradmsct rc@sﬂedu@es Irmeﬁ?(t@ [M%M tiEerino

supra] and a ggngrir nqggg@qnglme rlgqpiy gl#c}(ﬁg_qgﬂr nstiydie I}{%Ifb(ﬂr&{ﬂ n

was reported to bind tore 1038 Cerino et al. (1991) J.
| munol . 147: 288gibpdies which blnd to core residues 26- 45 have been

described [Gonzalez-Peralta et al. (1994) J. Hepatol. 20:

15 143-7]}. Another antigenic site at the N-terminus of core
has been delineated at residues 1-18 by synthetic peptide
studies [Sallberg et al. (1992a) J. Clin. Microbiol.
30:1989-94; Sallberg et al. (1992b) Immunol. Lett. 33:27-
33]. Additional antigenic peptides were identified

20 between these two sites at residues 11-28 [Sallberg,
(1992a)] and. 7-21 [Ferroni].

In NS-3, a conformational epitope was identified
in the C-terminal 100 amino acids of the c¢-33c clone [Kink
et al. WO 93/09253]. A human monoclonal antibody specific

25 for this immunodominant antigenic site also bound to the
C-terminus of NS-3 [Mondelli et al. (1994) J. Virol.
68:4829-36; Habets et al., WO 94/14974].

Synthetic peptide studies located two epitopes

in the NS-4 protein at amino acid residues 1661-1708 and
30 1710-1728 [Simmonds et al. (1993) J. Clin. Microbiol.
31:1493-5031. Murine monoclonal antibodies bound to
residues 1700-1705 [Gonzales-Peralta, supral, and a.human
monoclonal antibody directed against the NS-4 protein was
reported to bind to residues 1688-1705 {Cerino et al.
35 (1991) J. Immunol. 147:2692-6]. — -
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Many proteins frominfectious agents, or at |east sites on those proteins,
exhibit strain variation at the sequence |evel. For exanple, at a given
time or in a particular geographic locale, a particul-ar antigen may contain
one'’'or nmore point nutations relative to an arbitrary prototype strain.
Dynam c variation can thereby create an extrenely conplex antigenic profile
at -such a site for which sensitive or specific detection can be
|ncrea5|ngly difficult as the site "drifts" further fromthe prototype.
Accor di ngly, conpl ex antMgﬁysp@aﬂepﬁQVfﬁemalﬁfaati&uedaggaﬁg t@rdatect

[tipl nbi nat i nt hetic_pe
from miltipl o LEBPE RAEGE PhotBREScbrPEThE,cophEbeh &¥Faie) verfabionse
di.agnostic testbefeeqhenbplihvd& VEng exsmﬁ;k, dbwevgivesetiine enchnt asts
I e n.
Varlabi |1ty [ BRRECLruars BpaRuRbletCISLARE! o Bl PonblONE oY o\
poses a probleﬁPP5?1§eﬁ§FtPFemaﬁﬁlB@H?td@PEéFF@ﬂSmﬁelﬁEFVﬂAtﬁ pBpt i de- based

tests or ¥ th arbeceapin Efbt@f: gi Btbasgd tp amfcsvaﬂstisnpéaﬁl fReted
desi gnat ed as KCL- atg 2 9§ Hd@hstr nor e y

63_base i Jagﬂegse B g f
sensitive and fibFB-EpBBi P rFWﬁ Yac e% ?BE%Q?BéEeH B8Rl ﬁeaFEQUthﬁraln)
in a Japanese phpal ibrowhikhwsansttiaé. ot19§é¢1££%td6666616h cdfiNbe

e T

HCV- i nf ect ed séha probatypet aACCQtégngly, ébmplexdanbbgehs 8an2pteide

[Nagayarm et o SyiRlSFigH GeARESts MEcoal hiBEp1l BEathalyPe I serum
typg ZpECIfIC synthetlc B@ﬁtﬁggs thus farg, c@@hl%%tH@@ﬂ ?6 GYBEhehiﬂate

anong HCV genqpépeidé§lﬁﬁaﬁdﬁhlttpﬂészotélﬁsaneré§16ﬂsaGdeCV Ratare
peptide (am no_aci ds

t d d tiyity with
ei ght differenP™PS”1® 8§F§gfgﬁl?ﬁeaba?&©§§é§?QeSt§C£§§S§cvrf%ghiga' Wang

(1992)]. ' However useful, such tests only represent

g

15 sequences of a single strain. The known HCV sequence R4
variability [Bukh et al. (1993) Proc. Natl. Acad. Sci. USA
90:8234-8] still poses a problem for sensitive-.antibody
detection whether with peptide-based tests or with a
recombinant protein-based test. A synthetic peptide test

20 designated as KCL-163 based on a Japanese HCV strain

' proved both more sensitive and more specific than a C100-3
test (based on the HCV-1 strain) in a Japanese population
[Kawano et al. (1991) Gastroenterol. Jpn. 26:218-20].

HCV-1 clones 5-1-1, C-33¢c, and C-22 in a RIBA format

25 detected antibody from type II HCV-infected sera better
than from type I HCV-infected sera [Alonso et al. .{1994)
J. Clin. Microbiol. 32:211-2], whereas the C-100-3 was
more sensitive for type.I than for type II serum [Nagayama
et al. (1993) J. Clin. Invest. 92:1529-331.

30 Further, type-specific synthetic peptides from

NS-4, can be used to discriminate among HCV genotypes
[Simmonds] . However, a single amino acid in a core
peptide (amino acids 101-108) of an HCV variant decreased
reactivity with eight different HCV-1 sera [Sallberg

35 (1992a)]. e e
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The present invention provides peptides which are sensitive and sel ectiive
for the detection of HCV anti bodi es and can accommodate strain-rel ated
antigenic variation through the use of peptide Iibraries. SUMVARY OF THE

| N\VENTI ON The present invention is directed to a peptide conposition
conprising at |east one linear or at |east one branched peptide represented
by the fornula (peptide)-Y (peptide) [err] X (peptide) [err] X[err]X P
(peptide) Jerr]X[err]Xerr] X (peptide) [err]X[err]X[err] X err]X wherejn-¥
is a COOH or CONH err] gmappgésem Qﬁgéﬁt‘iohep&‘bwae%f pbb@l@lé@gdlﬁ% Xis
an amino acid or _an anipo_ac anal og_hav roups and _one

car boxy group,aﬁgcﬁeﬁ?bgbVEaﬁﬁgl8egFgF6Vﬁ1%g wggpgkggc T CEEYe.  In
accor dance wﬁtanthbedieseandoqanhac¢pmmbddep sthratin-relaped Ginmtdldenic

| mmunor eact i vey, ..\ ﬁ@%@?haEﬁQChQEleaBEgQgﬁ'eimb@%? %%ﬁprises an

am no acid sequence se ect omthe grou SPst QIDNGCS:5 to

34 (see Tables_E¥M35259Enﬂ_ﬂ;_ﬂﬂﬁﬂi_ﬁﬂe of the peptldes of Formula I, |

111 or 1V5containing Lherpar prenbat 3ubshtibhl 48° aandodeaensy &l ASiidd ons
as described in the "Detail ed Desgription of the Invention” er aspect

of the inventi GR™BPBYFHER SoﬂﬁFﬁﬁanafaHe?@éFFn&”&n@FBG&Fe§rtGtHéﬁaﬁt one
di agnosi s of Ho¥ahohedtpept e NAbBrebygnuednpyakhenturnaibective amount of

the subj ect peptide conmposition in an procedure, and
particularly in an ELI SA procedure, t%i EE% iayhenagglutlnatlon (PHM

assay. | mmunoassays and kits for the dépeptnde)ahd di agnosi s of NANBH and
HCV i nfed0i on are al so provided. BRIEE QE§§§E§ QN OF THE DRAWNGS Fig. 1
graphi-cal |y depicts the inmunoreacti vi P %f a dilution series of
human nmonocl onal anti body (B12.F8) (peptlde)d&@%x

(peptide) (XX X, X
wherein Y is an OH or NH, group on the carboxyl group of
the C terminal amino acid of (peptide) and X is an amino
15 acid or an amino acid analog having two amino groups and ’
one carboxyl group, each group capable of forming a
peptide bond linkage. In accordance with this'invention
~ the peptide moiety, (peptide), is specifically
immunoreactive with NANBH-associated:antibodies, and
comprises an amino acid sequence selected from the group
consisting of SEQ ID NOS:5 to 34 (see Tables 1, 3, 5 and
7) or is one of the peptides of Formula I, II, III or IV
containihg the particular substitutions and degenerate
positions as described in the "Detailed Description of the

20

25 Invention®.

Another aspect of the invention provides a
method of detecting antibodies to HCV or diagnosis of HCV
infection or NANBH by using an immunoeffective amount of
the subject peptide composition in an immunocassay

30 procedure, and particularly in an ELISA procedure, or a
passive hemagglutination (PHA) assay. Immunoassays and
kits for the detection and diagnosis of NANBH and HCV
infection are also provided.

BRIEF DESCRIPTION OF THE DRAWINGS

35 Fig. 1 graphically depicts the immunoreactivity
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specific for HCV core with M xture A peptides (Exanple 6) and a
comercially avail able HCV anti body detection kit (Ortho HCV 3.0; Otho

D agnostic Systens, Inc.). Fig. 2 graphically depicts the inmunoreactivity
of & dilution series of human nonocl onal anti body (60HI[ 9] D10E6) specific
for HCV NS-4 with M xture A peptides (Exanple 6) and a commercially
avai | abl e HCV anti body detection kit (OthgHCV 3.0). Fig. 3 graphically
deplcts the i munoreactivity of a dilution series of human nonocl onal . -

an; i body {OMB. @ﬁ)asaﬂuusrle QéHE\t/@y thlgbﬁuﬂfagh{n%%ﬁﬂbﬁﬁﬁt aﬁeibsa§ ((E&Q”ﬁ'e? 6)
and a comerci a va| anti body_ detectiogn ki

DETAI LED DESCR‘??’%‘?¥ ESFKI\/ERFF?dﬂlFEP %&68PH&néePﬁPFﬁgFﬁeQE?‘é§‘BﬁF &)

i nventi on, ext&mdlaecemmetogalhy avahyabiehncvladtﬁboﬁbederécn¢ﬁnnﬁ1and
further defini bgnyn t ul in the

det ecti on and agn05|s ﬁCN6§£% ﬁhoggic %ﬁ%ﬁg ?8 i ‘been

di scovered t hat synthetlElgepzlgnapbbﬂa&lM|dgpnut8|phe impnpreacoavitcly
natural afd urw.@tarahaﬂaﬂ éewéslafa g{nah%xsagcws}{aiegueg gre hi ghl'y

effective for etecﬁlon and_di agngsis Q ectl on hese

mul ti pl y- subst F¢QE2 9b@b9$§bssE§ﬁ1§6ﬁt§Pﬁ H§§EH§rétylﬁBsMﬂF6H§ewﬁth

sequence vari qbeﬂ;tideéo(mampﬂ@ b)ganaehe@bmme&-mzmmysa?aglam%y{{ﬁ:vr
pep ldes o IS

mul tiple strains ccordin r i
i nvention are ??Eg%ﬂg&nd?€%F5§°&,ﬁé¥ 55§E887. aéh f the peptides in the
Tabl es has a particul ar PagteBngoéphibalilyutiepistsdehet iamenoredegintcgt e
positiongin igs p &561{1@18‘8' §L¥; L8 8E' WimhA RBRoRMohHSE LAHILBEY' ¢bMBCEs)
sequences set forth
Al a- Ar g- Pr o- As§Pa9i £ 18 nfer oHEV oNSed- wakhAMixtureTAppEptides (Example 6)
Lys- Pro- Asp- Tyindd &- EE@mE%@iQ@ingbakh§b§LYH§VSaREQbB@9 detectloﬁ kl%
Pr o- Pro- Pro- Ly? Ser-Pro Pro Val - Pr o- Pro Pro- Arg- Lys- LyS- hr,
(SEQ I D NO 1) (Ortho H 0).

DETAILED DESCRIPTION OF THE INVENTION

15 . In accordance with the present invention,

extensive serological analysis has led to the refinement
and further definition of immunoreactive peptides that are
useful in the detection and diagnosis of HCV infection.
Surprisingly it has been discovered that synthetic

20 peptides containing multiple substitutions of natural and
unnatural amino acids in a prototype HCV sequence are
highly effective for detection and diagnosis of HCV
infection. Likewise, these multiply-substituted peptides
can contain degenerate positions with sequence variability

25 to provide high selectivity and sensitivity for multiple
strains of HCV. Accordingly, the preferred peptides of
this invention are listed in Tables 1, 3, 5 and 7.

~Each of the peptides in the Tables has a

particular pattern of substitutions, deletions or

30 degenerate positions in its peptide moiety relative to one
of the four prototype sequences set forth below:

Ala-Arg-Pro-Asp-Tyr-Asn-Pro-Pro-Leu-Val-Glu-Thr-Trp-Lys-
Lys-Pro-Asp-Tyr-Glu-Pro-Pro-Vai—Val-His—Gly-Cys—Pro-Leu-
35 Pro-Pro-Pro-Lys-Ser-Pro-Pro-Val-Pro-Pro-Pro-Arg-Lys-Lys-
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Ser-@y-Lys-Pro-Ala-l1le-11e-Pro-Asp-Arg-d u-Val -Leu-Tyr-

Ar g- @ u- Phe- Asp- d u- Met - d u- d u- Cys- Ser-d n- H s- Leu- Pro-

Tyr-Ile-G u-G3 n-dy-Mt-Mt-Leu-A a-d u-d3 n-Phe-Lys-d n-

Lys-Al a-Leu-d y-Leu, |IH (SEQ I D NO 2)

Ser-Thr-11e-Pro-Lys-Pro-d n-Arg-Lys-Thr-Lys-Arg- Asn Thr -

Asn.-Arg Arg- Pro- Q@ n- Asp-Val - Lys- Phe- Pro- 3 y,3d y-3 y-d n-

I'l'e-Val -3 y-Qdy-Val - Tyr-Leu- Leu- Pro- Ar g- Arg dy-Pro-Arg- o
Leu- G y- VAl - ArgrﬁL @nIhr- Arg-Lys- Thr-Ser - @ u- Arg- Ser- @ n-

Pro- Arg-3d y-Arg- Arg, VIIIE(SEQIDNOS)

Lys-Al a-11e-Pro-Leu-d u-Val -11e-Lys-d y-d y- Arg- Hi s- Leu- (SEQ ID NO:1)

:_l "€ Ehe \9' IS Hi seseGiW&ng'W&l%Ml@ —@r@-@ln-Val Leu-Tyr-
Gy Lon nop. valrBeLGs e G B el o SRS syl fin-His- Leu-pro-

Val - Val - Al a- Thtyas pla-&lue Gl GlinMed MebHLEHALIG-ElAsiGln~Phe -Lys-Gln-
Phe- Asp- S6ér - Vah LLR14SR =R enAs el r-Q/s Val, (SEQ ID NG 4). As used herein
a position in a prot otype sedquénce wherein one amno acid i $ replaced by
another is termed a "substituted position". Similarly aIddbi{(SEh FIh NO:2)

pr ot ot ype sequseeem&qwmwmwaﬂh&rgeﬁyé@m%ﬁ %ﬁmxﬁ'ﬁrﬁmﬁd a
del eted position. Slggég |t|on|naprot?ﬁpe se(iy wherein-a

singl e anino atfl” Sat?&? naArﬁB(“t‘{ﬂJe '_é%]1Yd’§ldhr| ng
peptide synt heglle- ValeGIQemqr-Vamwmpmeiemdemgm-de-&ﬁ@r med

a degenenpgt e p t e of thi | nyent ion ear
branched, and {el F%&eﬁ’yi ﬁ%%rasﬁl&d glrp(ﬁ njsl?é"at%g'é‘l r#]e)ﬁm of
the peptides. BureApapGlyedrg-Adxgybri ds of one or nore HCV antlgens from

different HCV proteins, e.g. NS-4 and core. Further sqag %ﬁ)b PEPNSes
cont ai n degener at eé&om tions, i.e. these peptides represent Iprari es"
-8 - pepti des L¥sgdharditiey Presder&iuval -gles Lyss Gy Clyi-Pag Ghtsoiau - 26

1993 (the '4121appbhedicy@His-Ser-Lys-Lys-Lys-Cys-Asp-Glu-Leu-Ala-Ala-
15 Lys-Leu-Val-Ala-Leu-Gly-Ile-Asn-Ala-Val-Ala-Tyr-Tyr-Arg-
Gly-Leu-Asp-Val-Ser-Val-Ile-Pro-Thr-Ser-Gly-Asp-Val-Val-
Val-Val-Ala-Thr-Asp-Ala-Leu-Met-Thr-Gly-Tyr-Thr-Gly-Asp-
Phe-Asp-Ser-Val-Ile-Asp-Cys-Asn-Thr-Cys-vVal,
’ (SEQ ID NO:4).
20 As used herein a position in a prototype
sequence wherein one amiho acid is replaced by another is
termed a "substituted position". Similarly a position in
a prototype sequence wherein an amino acid thereof is not
present is termed a deleted position. Finally, a position
25 in a prototype sequence wherein a sirigle amino acid is
replaced by a mixture of 2 or more amino acids during
peptide synthesis (i.e. as for library peptides described
below) is termed a degenerate position.
The peptides of this invention can be linear or
30 branched, and the invention includes polymers, conjugates
and mixtures of the peptides. Some peptides are hybrids
of one or more HCV antigens from different HCV proteins,
e.g. NS-4 and core.
Further some of the peptides contain degenerate
35 positions, i.e. these peptides represent "libraries" of
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["Library peptides" as used herein are also referred to as "structured
synthetic antigen libraries" or "SSAL" in the '412 application]. For
library peptides, degenerate ami no acid positions are those positions of
known sequence variability, i.e., generated by strain to strain differences
I'n HCV isolates. The degenerate positions thus contain any one of two or
notr,e ‘am no acid residues. The possible residues for a given position are
det erm ned from known sequence vari ati ons Which occur at that posi tion +n
t he sequefice of ptide. Th ro f n S duri ng
synt hesi s at a® éE%?%glér % %e¥§1 Ggﬁs%rgg%gr%ggﬁt%da%égfaghgg ‘'t he
frequency at mh43h4lhe filed ®@S¢U@@52&ppb%$3|hthhe khbmﬁppéncahﬁgn)or by a
si-npl e equi mol akyg, ut | pesi tiLon.
T Shoul d be not BT Ral PORCIRPS" | e chrea Hefe Bl 80 TRLE8 BRrLiZbales he
suscepti bl e t o"SEFaFhuved; ayRbRehie RNELgeR hé@ﬂar¥89 sed heealn an| thear
peptide can haveibrgppabeatisR)to about 100 am no acids, preferably about
40 to abogt 85 am no a0|€ mever thg % neap $ ti dg can.al so cansist of
as few as 8 or 9 resi duetoT ThEPHRDY | BERT11eP heIBPEUGFR TR nOBARPOR A e usef u
for the detectpoalbionatabedtheseqp¢£mtlunbod§ khownlsseguencge di agnosi s of
HCV i nfection t peptid V aci ds,

i ncl udi ng unnat%?g Efiég g §§%§%Q¥%&t égﬁénafga%?%§Q30|ds For
exanpl e, the sdgfifarengex i-EyHCV LygolgegscanThe dedereratehposgitaonser ni nus

of any of theséhﬁﬁp&bﬂé§1n béﬁécéfdtﬁspéfdﬁérea&m&ﬁ&”E&E&OEbBQEuEES'due
can be ph ced at the carb ¥ rmnus of the peptide poiety, i.e. between

t he peptide nD?EFyP%ﬁﬂl?k% 5?%héﬁe§tf%Etﬁr€1V§PnPP%}F§°?h%rﬁeﬁFF8€§1B§ﬁ
have a ]E:yst ei nérai khéwk §é@ﬁéﬁué v@r{)aﬁibn*samluﬁl@@cﬁheafhtnht -9- ]
group of cystej orm a_coval ent bon an_el ectrop, ic_group.such as
N err]-chl oroagg?#‘l%dﬂ‘ll glaeaﬁ?%%ence 8f tfe pepl:lge the proporeidn

of amino acids used during synthesis at a partlcu;ar

rd

position can be represented by either the frequency at

15 which the given residues appear in the known variants, or
by a simple equimolar distribution of the possiBle amino
acids at that position. It should be noted that for this
invention, not every sequence position susceptible to
strain variation needs to be used.

20 As used herein a linear peptide can have from
about 30 to about 100 amino acids, preferably about 40 to
about 85 amino acids. However, the linear peptide can
also consist of as few as 8 or 9 residues.

The peptides of the present invention are useful

25 for the detection of antibodies to HCV in body fluids, and
the diagnosis of HCV infection.

The subject peptides can have a few more amino
acids, including unnatural amino acids, added to -the
terminal amino acids. For example, the sequence KKK (Lys-

30 Lys-Lys) can be added to the amino terminus of any of
these peptides. For branched peptides, an M (methionine)
residue can be placed at the carboxy terminus of the
peptide moiety, i.e. between the peptide moiety and the
branch structure. Similarly the peptides can have a

35 cysteine at the C terminus to facilitate using the thiol
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acid or a nmaleimde-derivatized [err]- or [err]-NHerr] group of a lysine
residue that is attached to the N-term nus of another peptide. HCV is known
to have frequent nutations. Several variant strains/isolates are known to
exi:st, such as PT, J, J1 and J4 [Houghton, 1989, kanoto, 1990; Houghton,
1990; and Kato, 1990] and it is expected that other variant strains also

‘exi st* (Bukh). Adjustnents for conservativeEﬁubstitutions arising from
strain variation can be made in the prescribed sequences, provi ded thaimthéf

pattern of substitute eper [ S.l.n gi ven peptide
are maintai ne®~® ?¥Pt?\ i&ﬁglﬁg t% gggeg ogbg%ggﬁlhégﬁthnagan accomodat e
t he strm|1t()ekn¢2m¢phallatgnnupxSuchngsaﬁﬁﬂ@hb¢f¢%¢Q#N1T@Qﬂ%ﬁh@doﬁmﬂmv
vi-a changes wh cfy dg- “thé‘ié?ﬁi a8DaEEEILEL EXOk-t Be ReRt dffougcsordli ngly.
t he changes that are-conte scope_of thé 7 nvention
preserve the |hm%ﬁ@$e§%$4@ﬂ?ytbﬁtth§ pebarhed ket khac-srrisdce®thut do
not affect theypathernpeptegbstituted, deleted or degenerate positions. The
changes cgn consi st of substLtu i ons, Eertlg deIet ,0r _degener aci es

at about 2 to about 5 postYidfis! nBWnaFPe AYEi 8 688 . 10% of the
p05|t|0ns in as@@@iaﬂevéfﬂahiabttalﬁs/3soiaﬁes?aerkﬂnmartotbxlemntenmﬂﬂted

h d d
W Ehothi o §nvet ) B af e O R PTe diRigbEBn, of S8ol” BiplRa, 38503 O )
to determ ne theughtomer2280; vangd Katphelﬁépﬂla@dastde§cﬁBDGGtH@r@bﬁtbelow
The subj ect pqg&hgstQEQ%QLSQt?ﬁlﬂﬁeglgg EQ&%ECQ@hﬂﬂgtesAdhu%tméH%% for

peptldes gan be coupl e I rect I rectl by net hods "known in the
art, rri efopPerEahiveygnby 156‘@#9@55#&&1&1% FOR EBSALN FgkR tdatm

- 10 - aI bum %éﬁ%,mﬁdet onr &HebEQ@@c(i&bbﬂ gequin®esaprovided Ahatsathe
herein, natureéaanégg g gabg£gthted deleted, or degenerate positions
in a given peptide are maintained. In this way, the
peptides of this invention can accommodate the strain-to-
15 strain variation existing among different isolates of HCV
via changes which do not affect antigenicity of ‘the
peptides. '

Accordingly, the changes that are-contemplated
within the scope of the invention preserve the

20 immunoreactivity of the peptides with HCV antibodies but
do not affect the pattern of substituted, deleted or
degenerate positions. The changes can consist of
substitutions, insertions, deletions or degeneracies at
about 2 to about 5 positions, or alternatively at up to

25 about 10% of the positions in a peptide from Tables 1, 3,
5 or 7. Moreover, the contemplated changes are derived
from known HCV strains.

Such peptides’ in accordance with this invention
are synthesized and tested against an HCV serum panel to

30 determine the immunoreactivity of the peptide as described
herein below.

The subject peptides can also be used to form
conjugates, i.e., the peptides can be coupled directly or
indirectly, by methods known in the art, to carrier

35 proteins such_as bovine serum albumin {(BSA), human serum
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am no acids commonly found in proteins (i.e. alanine, aspartic acid,
asparagi ne, arginine, cysteine, gltycine, glutamne, glutamc acid,

hi stidi ne, isoleucine, |eucine, |ysine, nethionine, phenylal anine, proline,
seri‘ne, threonine, tyrosine, tryptophan and valine). As used herein the
natural am no acids al so include the D and L- fornms of such am no acids.
‘As- .used herein "unnatural amino acids" inc{gide both D- and L- fornms of any
ot her an1no aci ds-whether found in a proteln, whether found in nature_at.

Wh?t lher fygtPeéll*[;@hif]i pllrrgﬂvceer wn?%&rﬁio@dncf@lﬁl&s etk lrt;e{wfaléyt are
not linmted to, [err]-alanine ni t hi-ne, norleucine ali ne
hydr oxyprol i ne, thyroxi neS Y8ffe ﬁeﬁﬁ?ﬂo PREYFF L apne qﬁﬁd%ﬁﬁ??ﬁFhe 20

ci-trulline anchth:h@olakfdsThemhontrfoendlﬂﬁe@rﬁtéinss (hwentdlomiie,

represent ed by [p i N, Y S err],
and include m x%%gﬁgfcconfﬂgaggéarg%me ml %e 9 |nnee'arglg:k?\"ﬂ%l’es
The peptides colmtasinat gbusammqeaand;gbmstndnneh\dﬁqﬂﬁuqnnquxiéumzméy
'mmnoreaﬁt'velgélmea%ééﬂ%ﬁﬁé RahytAen{ile, HANCHRS, nﬁ%&te gles of the

present inventl arere resented g ptlclg[err]x
[ pepti de] [errf}bafeqm}lxe[peqomawefe m@hﬁm[@d]wqu dejs use
[err]X[err] X[ q&é}éqﬁrtilé ﬂéeﬁﬁh!ﬂ Fmi fio Adc Ads WL 66 | th@Tudd) tHE N5- aghd Bhal og

havi ng two am roups one car bo group, edch group capabl e of .
formng a peptgﬁﬂﬂ%oﬂg ?Vﬁ a @lnﬁrﬁFeéébly X is lysine or a |lysine anal og

such as ornithine. The ansnusedlHeaeﬁhognmnat&marua@ind]adﬂdgn)fmﬂlbd@

[orr]-am0o. acgey op agyackher shbhGE £3) WAleor s NALL yatigy aci

with two am no groups an one  car boxy up avai ormng
pepti de bonds.fPurfieined pranehnd pbethersfaind Hm inatamte or arkettherer s,

tet rarreasogmd SPHEREL $catPPepl8iL¥elNOSEnIAM ALY G A CIU Ml GOLE Structure
conpose
P include, but are not limited to, f-alanine, ornithine,

norleucine, norvaline, hydroxyproline, thyroxine, gamma-
15 amino butyric acid, homoserine, citrulline and the like. ;
The linear peptides of this invention -are
represented by the formula
(peptide] -Y
wherein Y is -OH or -NH,, and include mixtures, conjugates
20 and polymers of these linear peptides. The peptides
comprise at least one antigenic site which is specifically
immunoreactive with antibodies against HCV.
The branched peptides of the present invention
are represented by one of the formulae:
25 [peptide],X
[peptide] X,X
[peptide] X X,X
[peptide] ;XX X,X
wherein X is an amino acid or an amino acid analog having
30 two amino groups and one carboxyl group, each group
capable of forming a peptide bond linkage. Preferably X
is lysine or a lysine analog such as ornithine. The amino
acid analog can be an a-amino acid, a R-amino acid, or any
other either natural or non-natural amino acid with two
35 amino groups and one carboxyl group available for forming
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| ysine, i.e. where X is lysine. Branched diners and octaners are especially
preferred. The peptide noiety of the |linear or branched peptides can vary
in length fromabout 8 or 9 to about 100 amino acids-residues. Preferably
the peptide noieties contain about 9 to about 60 am no acid residues. The

preferred peptides of the present invention are provided in Tables 1, 3, 5
and 7. Anot her aspect of this invention rejftes to peptide conpositions
havi ng ong or nore of the peptides represented by formulas I, II, Ill or. “
| V. Fornula I pepmidesbenesthosﬁeﬂ@rzédsbbahanéaapéytiaéalaftbaefrane of

t he 81 t f
|n§unorggl??v2£$? ﬁéﬁéﬁ,%§§3§§8 nggl%%r%ﬂé%ﬁh?%§)385§?§FSOfe?ﬁSCFBHLXM ng
substi t ut ed, d@h@%%dhavluggenbramehpos|conﬂsstpneturencemposedabfne

position 7: Nory@lhde leVoyndia: IMis Pivaiyl: Wbrahotied didedslahdl | O

p05|t|on 8: valine or norvaline, p05|t norva I ne, position 20:
ar gi ni ne, _posi eFRmeEs ABE| eEREFER bﬁsPF?%ﬁrBQd norl euci ne, position 39:

serine, pdsition 46: norvnélp@ptﬁ@@lm¢9@t§2°fatnelnﬁneQQSbilBBaﬁQhe%ef'ne
position 63: norleu ﬁlne 03|t|on 74. norvaline.

s %03|t on Gf sg# g nP
NI is the abBPeRYEEBACFBr VALY | LRI RITAHETYBsAPPRhsE r @F efr £E@ RBONEr di0F i n
Formul as | -1V amino chaldserésidhese |Bré££raﬁlyK§§ -Pept £dgeabliveirs

Formul a 11 megéﬁgghgrgb%ggsg Qgp£$g§§ tlall retaln t he. franme

of the 61 am no acid proto e Sequence of ‘are
i munoreactive wth HCN'%beep§9f¢bn@$esephddaau@ﬁ thﬂspsesehttmavénthmm ng

substi tul@d oraglegeneypleaPosi tholés 1, 3125 prgiyion 41 Prody at 9:1
rati o, position 8: ornithine, position 10° Thr: Asn at 7:3 ratio, position

16: |ysine, position 21 A%%pg% i #pect of this invention relates to
peptide compositions having one or more of the peptides

represented by formulas I, II, III or IV. Formula I

peptides are those which substantially retain the frame of
15 the 81:amino acid prototype sequence of SEQ ID NO:4, which

are immunoreactive with HCV NS-3 antibodies and. which

consist of the following substituted, deleted or

degenerate positions: .

position 3: norvaline, position 7: norvaline or

20 Val:Ala:Thr:Phe:Tyr:Nvl at 3:3:1:1:1:1 ratio,

position 8: valine or norvaline, position 16:

norvaline, position 20: arginine, position 26:

norleucine, position 33: norleucine, position

39: serine, position 46: norvaline, position 52:
25 alanine, position 60: éerine, position 63:
- norleucine, position 68: serine, and position
74: norvaline.
Nvl is the abbreviation for norleucine. The positions
referred to herein in Formulas I-IV are relative to those
30 in SEQ ID NOS:1-4, respectively.

‘Formula II peptides are those peptides which
substantially retain the frame of the 61 aminoacid
prototype sequence of SEQ ID NO:3, which are
immunoreactive with HCV core antibodies and which consist

35 of the following substituted or degenerate positions:
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posi tion 24: hydroxyproline, position 30: norvaline, position 36: valine or
nor | euci ne, position 43: norl.eucine, position 45: |eucine, position 48:
Thr:Pro at 9:1 ratio, position 52: threonine or Thr: Ata:Ju:Lys at 1:1:1:1
ratt o, and position 57: hydroxyproline. Formula Ill peptides are those

pepti des which substantially retain the frame of the 47 am no acid

pret ot ype sequence SEQ ID NO 2 foll owed hy jthe. 9 amino aci d prototype
sequence of residues 21 to 29 of SEQ ID NGO 3, which are innunoreactive;mhth/

HCV.NS-4 &r core anti bodiggsigndnval Clbrenisiystatofs therdtold Ohdih Sidistd { ut ed
or “degenerate positions: position 1. Ser:Asn at ig ratio, p?§ition,2:
dy:Asp:dn at 8:1:1 ratiog? NS opepilion AQs Fhrehen A% 072 357%19n 4:
Pro:Val.:Ala at 8:1:1 raposities tliean Lysitde ,ceq@ositiq@ositi aoBralime Val at
6:4 ratio, position 7: Ile:Val.. A aat .Q;2: [ 0. POSI 1 %%?: [g: Lys at
8:2 ratio, position 12: ﬁﬁ%ﬁaJfﬁ%%ﬁmxgﬁéié%%égdé%%ék;ﬁé%;%ﬁa. %&%:2 ratio,
position 16: Gu:Ala at &orvedting, poesition 36 : aspbinater poslewene?:
aspartatesS position 24: siflidla g QdAldLimOS I Jd it fon 43 N e Hhe 4 6
ratio, position 26: His:Lys:Arg at 8:1:1 ratio, p S|t|on.27:‘Ley:AFa at 8:2
ratio, position 28: Pro: Mofidian A&:aiThy : BRRiat o RFAHR . IRRSHEIGR 252:
ratio, position 30: norl emzidtmigle rwmtha@mthwm a1 asppiiakgeio,
position 32: @n:du at 8:_% ratiQ,, os%}.l n $4: t:dn at 8:2 ratio, -
posi tion 35: Met:d n: Arg 309 PEIR Y 33& TP IRy Met: 1l e at 8:1:1
ratio, position 39: asparfgms.a il tpept ks Rnee lichose Beptides owhpekition
42 Gni e G Al @03 S PONd | Al oA dhd | £ Anfhd datao. o
position 45: valine, and position - aspar agi ne.
prototype sequence SEQ ID NO:2 followed by the 9 amino
acid prototype sequence of residues 21 to 29 of SEQ ID
NO:3, which are immunoreactive with HCV NS-4 or core
antibodies and which consist of the following substituted
15 or degenerate positions:
position 1: Ser:Asn at 8:2 ratio, position 2:
Gly:Asp:Gln at 8:1:1 ratio, position'3: Lys:Arg
at 6:4 ratio, position 4: Pro:Val:Ala at 8:1:1
ratio, position 5: threonine, position 6:
20 Ile:Val at 6:4 ratio, position 7: Ile:Val:Ala at
6:2:2 ratio, position 10: Arg:Lys at 8:2 ratio,
position 12: norvaline, position 15: Arg:Gln:Glu
at 3:5:2 ratio, position 16: Glu:Ala at 8:2
ratio, position 19: aspartate, position 22:
25 aspartate, position 24: Sexr:Ala at 4:6 ratio,
position 25: Gln:Ser at 4:6 ratio, position 26:
His:Lys:Arg at 8:1:1 ratio, position 27: Leu:Ala
at 8:2 ratio,  position 28: Pro:Ala at 8:2 ratio,
position 29: Tyr:Leu at 8:2 ratio, position 30:
30 norleucine or norvaline, position 31: aspartate,
position 32: Gln:Glu at 8:2 ratio, position 34:
Met:Gln at 8:2 ratio, position 35: Met:Gln:Arg
at 4:4:2 ratio, position 36: Leu:Met:Ile at
8:1:1 ratio, position 39: asparagine, position
35 40: Phe:Leu at 8:2 ratio, position 42: Gln:Ser
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Formul a 1V peptides are those which substantially retain the frame of the
44 am no acid prototype sequence of SEQ ID NO 1, which are i mmunoreactive

with HCV NS-5 anti bodi es and which consist of the follow ng substituted or
degénerate positions:

8:1:1 ratio,

position 19:

position 2: ornithine, position 8: Pro:Leu:Val at

‘ position 10: norvaline, position 12: Thr:Ser:Pro at 5:4:1
rati 6, position 15: Lys:Asp:Arg at 4:4:2_r¢8i0, position 17: glutamate,

d u: Val :

An at 5:4:1 rati o,

position 22: Vval : Thr at §t28r@tr9t1@pspbsﬁﬂlaﬁ 4ﬂorxaétnbe aOS8t2onafio,
H s: Leu: Ala at 8:1:1 ratio,

Pro: Ser at 9:
at- 8:1:1 rati

34: Pro:Thr at 8:2 rati

position 37:

1 ratio,

0, positionagBar&gindla: Lys: G nat 4.4:1:1 rati-o, position

OpoPRgiLl 9§ égpﬁ¥aés|£fe Eﬁ&sétwﬁléhl ratio,

hydroxyprollne posi ti

Arg at 4:6 ratio, p05|t|on

42: Lys:Arg aISWb$¢$%Ei®11XnEeﬁééptFbﬁ ﬂﬁam¢h9fAFBeaﬁ4QaﬂlFat?61 The
SeypY E64iIEhas bf biz tbl nend, | ¥hean feel i near or

the inventiop inclugde conj.ugat es .an xtures of
these pepti deslTRUBRERSREEAYE V}Fﬂ ﬁﬁgs ggbBBF b%gﬁsaﬁﬁs g?%%dcﬂﬁﬁéﬁﬁ.
abf "they £61Bowihgbsdpstibatadesradegenebatly posﬁt$ensn1or

pepti des $epr
branched and

used herein,

pl asma sanple cont ai ni n
peptide 4 (SEQ I D NO 4)

gpggéLESQISS @th@h&ﬂgu SEE&oH‘%h bLQQ AL

ed herei core an rnclu

position 21: Pro:Ala at 9:1 rat o,

g

Al 30:
po%?t?ggigionh§§rox 75 ?Tﬁ%g&pg #g%hgaspﬁigtLSQ Ar g

As

an

antibody or a serum or patsfalsanphtio, PoﬁltlonohﬂalnpﬁgaéhﬁﬁboﬁpéétWﬁnch
mmunor €30t wi th o bindi50 eRpLEde Wbl B(SERAD-MENS) pAsipsed hsiein an

"HCV NS-4 ant

15

20

25

30

35

i body" is an anti

a serum or  plasm
Lys:Asp: Arg at 4:4:2 ratio, p051tlon 17

glutamate, position 19: Glu:Val:Gln at 5:4:1
ratio, position 21: Pro:Ala at 9:1 ratio,
position 22: Val:Thr at 8:2 ratio, position 23:
norvaline, position 24: His:Leu:Ala at 8:1:1
ratio, position 27: Pro:Ala at 8:2 ratio,
position 30: Pro:Ser at 9:1 ratio, pesition 31:
hydroxyproline, position 32: Lys:Pro:Arg at
8:1:1 ratio, position 33: Ser:Ala:Lys: Gln at
4:4:1:1 ratio, position 34: Pro:Thr at 8:2
ratio, position 36: Val:Ile: Thr at 5:4:1 ratio,
position 37: hydroxyproline, position 41:
Lys:Arg at 4:6 ratio, position 42: Lys:Arg at
7:3 ratio, and position 44: Thr:Ala at 9:1
ratio. .

The peptides represented by Formulas I, II, III

and IV can be linear or branched and the invention

includes polymers, conjugates and mixtures of these

peptides in accordance with those embodiments as described

herein.

As used herein, an "HCV NS-3 antibody" includes

an antibody or a serum or plasma sample containing

antibodies which immunoreact with or bind to peptide 4
(SEQ ID NO:4). As used herein an "HCV core antibody"
includes an antlbody or a serum or plasma sample
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cont ai ni ng anti bodi es which i mmunoreact with or bind to peptide IIH (SEQ ID
NG 2). As used herein an "HCV NS-5 anti body" includes an anti body or a
serum or plasma sanpl e containing anti bodi es which i mmunoreact with or bind
topeptide 1 (SEQ ID NO 1). The peptide conpositions of the present

I nvention can be conposed of one or nore of the subject peptides.
‘Preferably such conpositions contain fromegpe_to 10 peptides, and even nnrg
preferably fromone to four peptides. In a preferred enbodi ment, the .

pepti de COWDOSbbheain%gt hatPHreaeal wRYERt iﬁﬂuhaﬁéude Weﬁhl d@sblﬂd % 25,

19, 28 and 27, and.,p " are
desi gnat ed by Pﬁ@FFdPegﬁééﬁliﬁggeaaeﬁge3?|stgﬁ uFﬁan FF?&QtFBn ﬁ&&%@% %)
Mor eover, the aﬁﬁ&bdﬁyﬂoﬁﬁoantaﬁﬁSbeﬁytbe ar seeutn brvphtsma sanplee

et eer T e Brotainif” BhiBaai 8 bALFR, 2huBfBELAEE, LOERTLRIBIN O

detecting HCV |ons contal ni ng ures o the
subj ect pept|dpeptadebéIHeASEQyIDeN@r29nedAbyusﬁd bBrsndlnaryH§N‘NS-ﬁn t he

art. Typically E&;&a na&h8i3&éegﬁnf LAY BBAYL of aosaml-at o@pqasaap@amg@&ht

basi s of pepti eferre de_conpoSition for nosi s .an
det ecti on of HGVnKﬁﬂ@épgbﬁnF§b§§FG§tUhlphohWHuﬁP%?éF§ UﬁtgeﬁF|H%§dkﬁﬁhn as

M xture A, whlggkaQQUQeqsggptbdg@ :29.. 33, 25 and, 19 ~Mxture B which
i ncl udes pepti 27, 33 h incl udes pepti des

33, 25, 19 and 28. In a EP@fBPPg&58WEBHPH§ﬁ lﬁpftﬁﬁe i PXEFEPEd at a
wei ght ratio ofin¥ehtdoh @anThedebmpoised biieoakf beatprefl offhéheulsuigect

pept i des 101 detegtiing and 12008 09 HOK ABLEBRIL SBnc! HEASAL detip e

tested for thePFH Speci Pavi SUSlY se
through the screeniongeptides, ana evenhms’an@geéferpbﬂweﬁtroah@n@orﬁﬁaalfwa
for imunoreac EI%Q W th HCV. Such HCV-specific serum panels are

a e

commercially a ‘and exanpl es of. serum panel s and nethods to
In a preferred embodiment, the pepti

compositions of the present invention include peptides 29,

15 33, 25, 19, 28 and 27, and preferably peptides 29, 33, 25
and 19. (The peptides are designated by their respective
sequence listing identification numbers.}

Moreover, the peptide compositions of the
present invention include mixtures of peptides. The

20 effective ratio of peptides for diagnosing or detecting
HCV present in peptide compositions containing mixtures of
the subject peptides can be readily determined by one of
ordinary skill in the art. Typically; these ratios range
from about 1 to about 50 on a per weight basis of peptide.

25 A preferred peptide composition for diagnosis
and detection of HCV infection is selected from a mixture
of peptides known as Mixture A, which includes peptides
29, 33, 25 and 19; Mixture B which includes peptides 27,
33, 25 and 19; and mixture C which includes peptides 33,

30 25, 19 and 28. In a preferred embodiment Mixture A is
coated at a weight ratio of 1:1:0.5:8.

To determine the efficacy of the subject
peptides in detecting and diagnosing HCV antibodies, the
peptides are tested for their immunoreactivity with

35 specimens previously selected through the screening of

i
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sel ect appropriate panel are provided in the Exanples. The strategy for
serol ogi cal validation depends on the expected characteristics of the
target. antigenic sites. For exanple, universal inmunodonm nant sites, such
as-t'he gp4l transnenbrane peptide of H V-1, can be screened by a single
representative serumsanple froma patient known to be infected with the
virus. Antigenic sites that are not recognigzed by all infected individuals,
or those for which antibody is produced |aié or only transiently, mnust.be

screened By | arge, pangkseef éeiéntV@hae?89&91”2599d509f1aﬁhﬁe&ba&tQ%&tge

erfpl oyed in the gresent |nv ntion to refine the antigenic anal ysis for _HCV
usi ng the subj¥W&EhpBEY: deSuchhlCY 28PeFifiEnBETHE PARELEURER FOIRErGially

assessing the é‘dbﬁ.E&bl@eahddéﬁaﬁpleﬁuﬁﬁrsei:uﬁebaﬁéll‘él hndamétm tovi ty.
The identificat ant i

| o tes s_als ﬂe nt _on tﬁﬁ anel of
sera used  ThoshoPet cPRBEPBRLRES RinRL Bhr . BeRvEdeHe R0 ST aERANEISS | kel y
to be seropositive for aThetstrabeggréareserbéoghaa&evaﬂaﬁath@nadaggnds:
site wll Soe 'Qﬁ é he! Sﬁgéﬁge&h8£8¥g9£¥rﬁggﬁﬁousEe@ﬁget%Qp%it%%leg%lkﬁnge

of reactivity 0O n-ass ntified antt
sites or epitopétesa Iaﬁgeenampée,oﬁnsaﬁpseé ﬁm@#ﬂdeNQMQB&I§1$@Sb|§WQM

I nfection but §sreasgaﬁaietﬁaﬁgaé&bkaﬁ&ﬂ éﬁth@%nSﬁoﬁlephtOE%%.§E9U|d be
enpl oyed for screenin process of serologlcal val i dati gn"

particularly d?FFFEH?g Rﬁeﬂ FhﬁgéﬁtFeéﬁF§e§FF§1F6 S@rPHbﬁﬁmﬂLﬁjﬁqunﬁ

anti bodi e%e onl patmeﬁtsuhfa@ﬁutgt ben%ﬁteaaeanheehedh{@ammts gr mlg\&ﬂm sucg
anti gens fpecone.targ or eptification .att ention 2
to synthetic pgb%Fﬁeggﬁﬁléﬁesﬂ8 58?99ﬂé5ﬁdr ?3 eFﬁthﬁ d%#%? Fhe
Iom1backgroundoabshobanferothyhtaatnbogypusdpxpdaspdcﬂakbyCpepuﬂdes with
unnatural o " FRandTbAPI9CT ARt blous, bahehNByP1RELSC pRad Lt draeak

reactivities. N Some casés sorbances o back rounéireadlng
are of suffici Whilsibathi mekbedangfcgareening can be employe in the

present invention to refine the antigenic analysis for HCV
15 using the subject peptides, the latter method is
particularly useful in assessing the subject peptides for
superior selectivity and sensitivity.
The identification of the antigenic sites is
also dependent on the panel of sera used. The more
20 closely the panel represents the population most likely to
be seropositive for a site, the greater the chance that
the antigenic site will be identified and thoroughly
mapped. Hence, to extend the range of reactivity of an
assay comprised of previously identified ahtigenic sites
25 or epitopes, a large number of samples from individuals at
risk of infection but seronegative against known antigens
or epitopes should be employed for screening.
The process of "serological validation® is
particularly difficult when the antigenic site to be
30 identified elicit antibodies only in a subpopulation of an
infected patient group. When such antigens become targets
for identification, special attention must be paid to
synthetic peptides which show very weak reactivity.
In this regard, the low background absorbance of
35 synthetic peptides, especially peptides with unnatural
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|l ead to the identification of inportant antigenic sites through successive
refinenent of the am no acid sequence of a peptide. Wth good | aboratory
practices, consistent and reliable results can be obtained when working in
t he range of absorbances bel ow 200-300 mA. The peptides can be readily
synt hesi zed usi ng standard techni ques, such as the Merrifield nethod of
Synthesis [Merrifield (1963) J. Am Chem _Spg. 85:2149- 2154]. Anot her
probl em whi ch can be minimzed by using peptrdes rather than reconbi nantly
expr essed pr ot g ti | sethe.at .L.al L VEer ts
caused by the %?@?g%g%?%?ghﬁgﬁﬁéﬁ%Cfégt%%?a rg%%%%rﬁ F%ﬁégf%thhgéékw
reconbi nant. Fdreastinptieieger t Bp nSPBe nGRSERdi 3PE0EPANEETOhN? P HBY| B8TFYS

Eseherichi a coldadigidiatd PERALhGSarbi 68 SGEFLELEALI BAGhi FEcihtl AR& can
anti genic naterlaui fromthe exg§§53|on system used in recpnbi pant ;- based .

di agnostic t esti€adq henderb hbrabELoPngf LIRS EaRE 2R HEFPR1FaPLEeS
posi tive react ithrougls ulccessivassafinaent 66| sher aathooncid seguenaeed
i n i Mmunodssays of_ the present.inyveptjqgn , th |
conposi tions cﬁoénﬁa%éééééﬁ’iﬁﬁén [ %bgr%agg%gﬁég?cggg§€%§§%érgagsgﬁgggt
qual ity can be asohtreliablerndesglbsreanl be obpaddedi whent yovkingeinethe

results can be Lage L nts of a peptide are
eJe aﬁéi%la?ﬁb@gn%éég&% 868L5 08 RAN pep

required for eac est proc e, . ecause the _'expense of  preparing-a
peptide is relatively | owheeepbifess canr benragdbdyysynthesirsd wAingodi es

to HCV and di agitndard t&dhhidees] oButh &8! BheVRbyri el dsmathuat BEr

AR MR RN T e R SUPEHT By
- essence, deganms4te positions of the library peptides represent an "open"

di agnostic tool which accoupdales, tBfen! &ALBASBES' bLOnPRIHERES ¥P' L1BERE"

(and concomn t ant
peptides rather than recombinantly expressed proteins (or

peptides) is the rate of false positive results caused by
15 the presence of antigenic material co-purified with the

HCV recombinant. For example, certain normal individuals

have antibodies to Escherichia coli or yeast proteins

which are cross reactive with the antigenic-materials from
the expression system used in recombinant-based diagnostic
20 tests. Sera from such normal individuals can show a false
positive reaction in such immunoassays which false
reaction is -eliminated in immunocassays of the present
invention.
Moreover, because the peptide compositions of
25 the present invention are synthetically prepared, the
quality can be controlled and as a result, reproducibility
of the test results can be assured. Also, .since very
small amounts of a peptide are required for each test
procedure, and because the expense of preparing a peptide
30 is relatively low, the cost of screening body fluids for
antibodies to HCV and diagnosis of HCV infection is
relatively low.
As a further advantage, the use of library
peptides provides the assay with a broader spectrum of
35 reactivity against a greater number of HCV strains. In
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variation in antibody specificity) arising fromnultiple strains of HCV. He
nce, library peptides enhance the ability of the antigenic peptides to

react with antibodi es specific for a wider range of HECV variants. The
peptides and peptide conpositions prepared in accordance with the present
jnvention can be used to detect and di agnose HCV infection by using them as
t he- t est reagent in an enzyne-linked i munaadsorbent assay (ELISA), an P
enzynme i nmunodot assay, a passive hemaggl utination assay (e:g.,.PHA t est)-,
an_anti body- p@ﬁsﬁnéeandQQQU9reeﬁdmbshtéesay9fatbeplnbeaaytpbpdydgpept|de
sandwi ch assayregEegblle! el bokhPa: LY goseseds %ﬂlégcgégﬁﬂﬁﬁdﬁkégjec

present invention, sui tabl e |nnun can use e st
pept i des. SuchSFEEHHrﬁBG§1§%E ﬁEﬁPeRﬁﬁmMaFBth@noKﬂpﬁa¢PF9°§kFﬁP§d artisan

and have been dageathed in anﬂybéa népédlfﬂwﬂy) oahgaﬁgaﬁoﬁnﬂlul% §.e see

I by, Har | bod b Nhnua Col d
Sori g Fhidbor PEERTSoPE Br¥ss Hes % SoLPRet vt 1988 cabgals th
preferredsenbodbﬁihty bﬁethenunbﬁgenyclpepn1&h$8éouseagtaw$ﬁhldnﬁhB&dies
coated w th tNgoagpkideecAROGLELANRaREe! 88 REGSGRE LAYENLION. ELI SA

techni ques are nown in t e ar n ano pre réd enmbodi nent the
i mmunoassay is a PHA assihe HﬁEtLQﬂﬁnéaésﬁthbﬂetp@mpﬁesbnonsnPEﬂanﬂdare

used to scr eenlaoaac&aaﬂée apflchi ERYCSréRENt NEnPERELBA ec‘g ga%bve
anti body and thereb practitioner in_diagnosis of HCV infection

The body fl ui ewﬁF g éb%%%?%eﬁ@ﬁ inteckton| Byquakagprhen asatheons

(e.g. pl d8ma aadssefaayensainvan ez oy - Dihkréd f L henvbdsbrbentuanasied of
alnst HCV. Another aspect of the present invention

o i roct ad to AORPET ¢ B RRE S KImBROOPE | RRSRR | BORRESTEE - 15 -
di agnosi s of Howmaggiutivationnassayi ée.podyPHAULESE) £. gn artibodyissue
extracts, {issygpilabdshe byl biRaGfbh SbLy! a SBSELAL A0S 1,300 c!

| ysates. The

peptide sandwich assay, or other well-known immunoassays.

15 In accordance with the present invention, any suitable .
immunoaésay can be used with the subject peptides. Such
techniques are well known to the ordinarily skilled
artisan and have been described in many standard
immunology manuals and texts, see for example, by Harlow

20 et al. (1988) Antibodies: A Laboratory Manual, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY, 726 pp.

In a preferred embodiment, the immunocassay is an ELISA
using a solid phase coated with the peptide compositions

of the present invention. ELISA techniques are well known
25 in the art. 1In another preferred embodiment the
- immunoassay is a PHA assay.
The immunoassays of the present invention are
used to screen body fluids and tissues for the presence of
HCV reactive antibody and thereby aid the practitioner in
30 diagnosis of HCV infection. The body fluids which can be
screened include blood and blood fractions (e.g. plasma
and serum), saliva, or any other fluid which is suspected
of containing antibodies against HCV.
Another aspect of the present invention is
35 directed to a kit for the deteptlon of HCV antibodies or
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conpartmentalized to receive a first container adapted to contain one or
nore of the peptides (i.e. a peptide conposition) of this invention.
Preferably the kit of this invention is an ELISA or a PHA test kit for
det:ection of HCV antibodi es or diagnosis of HCV infection. For an ELI SA
test kit, the kit contains (a) a container (e.g., a 96-well plate) 10

‘havi g a solid phase coated with one of theggubject peptide conpositions;
(b) a negative control sanple; (c) a positive control sanple; (d) specinen
di luent and (ejiaphbbidi ¥ HoVhdmedrdGn Vil elanteiliiadiesdyrfl dedel (edgwi th

a reporter nolecule. L[f. the r rter l.ecul e d.S. . 15, ne, n the
kit al so cont al‘sﬁg‘ugl'sbﬂ‘&g}l&t S?c%%rac;%zﬁ’g%elhszsﬁlnee.f%%ﬁad;sﬁ 'ex%r%&ril‘—ze/g%dc%isﬁ of the
subj ect kit, acvatpire supernatands,i archmeddt dyshttds a mdtiacaodye
fluid, dilutedg h ls [t AREESRATY £4f | e éggg r
condi tions forc?ﬁ§§g§@%§§§9é§?aiF°Lresen§é§f%,ﬁﬁg i%?%%%?é%ﬁn?é c&%pgsned
in the cont ai nEPNtAiRePNecRFy HOLS ofntdigndPeritides (€ g.a Berikdeng with
sterile pﬁosph@bgpbgﬁtgbgg oF itk iRenta@mdary conplex is contacted with
| abel | ed anti bodies to hyman | These .anti bodi.es -bji nd to, the, secondar
conplex to forma tertiaf e%&ﬁ%géi’ , ]‘S."itl‘la,iot%%éébwmq bt Fa?‘%%{A

| abel ed Wi th aotepoPHAr tewitekilte forh@etadyieni efomua et Fsdd s naans, t he
tertiary conpl i ecte T rter e y .

r adi oi sot ope, gﬁﬁ ?18%2% gf gtlc(‘)ll 3%%%%%@%1‘ rmrﬁl%ercu e%% emg'fe%%]n]gs%'en ©

mol ecul e, bi ot kAt eehdipinsst(pdpeavatitaisnen he d ke a RF-w&lISpLatee) eporter .
mol ecul e 10s pr ghehahl ¥ %ﬁatzma-seT% i%h i/ f Tid 'eé{ggjﬁzg the

present invention and are not "to be used to l[i1mt the scop
i nventi on. pepyidergappesitionssa (R3sa nagatdyereontierel sampke nel(e) a

pl ates were cogbgdtive control sample; (d) specimen diluent and (e}
antibodies to human IgG, which antibodies are labelled

’

with a reporter molecule. If the reporter molecule is an
15 enzyme, then the kit also contains a substrate for said
enzyme.

In an exemplified use of the subject kit, a
sample to be tested is contacted with a mammalian body
filuid, diluted in sample diluent if necessary, for a time

20 and under conditions for any antibodies, if present, to
bind to the peptide contained in the container. After
removal of unbound material {e.g. by washing with sterile
phosphate buffered saline), the secondary complex is
contacted with labelled antibodies to human IgG. These

25 antibodies bind to the secondary complex to form a
tertiary complex and; since the second antibodies -are
labeled with a reporter molecule, when subjected to a
detecting means, the tertiary complex is detected. The
reporter molecule can be an enzyme, radioisotope,

30 fluorophore, bioluminescent molecule, chemiluminescent
molecule, biotin, avidin, streptavidin or the like. For
ELISA the reporter molecule is prefefably an enzyme.

The examples serve to illustrate the present
invention and are not to be used to'limit the scope of the

35 invention.

AR
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separately for 1 hour at 37[err]Cwith 5 [err]g/m of peptide using 100
[err]L per well in 10nM NaHCO err] buffer, pH 9.5 unless 5 not ed

ot herwi se. The peptide-coated wells were incubated with 250 [err]L of 3% by
weight of gelatin in PBS in 37C for 1 hour to block non-specific protein

bi nding sites, followed by three washes with PBS containing 0.05% by vol une
of - TWEEN 10 20 and dried. The test speci mens contai ning HCV anti body
positive pajient sera were diluted 1:20 volune to volume with PBS g
contai ni ng 20% by vol ume normal goat serEXAMENE by wei ght gelatin and 0. 05%
by vol ume TWEEN 20. 100 [err]L of t I ns were added to each
of the wells and 15 allowed to regggg? %E%% npﬁg?g? at 37[err]C. The
well's were then washed si¥heiweslGi P 8609%lBy Plaltere werEERCRGSAN PBS in

order to femVEséﬁQQHEél?“EbQOQ!I BSurHaksernadi sA the 50Ny aaeo@o?ewaa@d goat
anti- human 1 gG was used as a ecogi anthgagg er t bi nd 20 %$ t he
HCV anti body- pePE+B8 &RPi BEnPEBHEP ﬁEfggkt? fekt | RHE %o%‘T TFE
of peroxi dase | ggek@dogpatrwagkl.- human 1gG at a dilution of 1:1800 in 1% by
vol une nornmal goat serum

. 05% vol u V\EE n._PBS added to _each
wel | and incubated at 37[58?]€?Pg¥d8589 d1§e#ﬂﬁuﬁg§e Zaicu Bk é#?
wel |'s were washgl ofx3¥i swanghtOoﬁS@bﬂytumlumePB EN BU°EB$ctolrémmmeto

unbound antibodélggﬂ ﬁgﬁc%s ?%EB éQQtEQBrLEnﬁ %ﬁ%%g§tr 3ﬁf§§éb% vol une

cont ai ni ng 0. 04 I"'enedi am ne
hydr ogen perOX|§erﬁ §é§h§ﬁ1UFFhaPBSbGPN§ﬁ1n9H95°O°5$hb§'3@1UHE5 s (TIAREN

m xture wakd Useﬁotﬁnéeaﬁiédthegﬁérﬁéb@a elcahRin s ¥ @i H@Q’%hQQbody
!erri

product. Reactions re sto Ee the a d|t|on of 100 of 1.
Herr]SQerr] aﬁasPﬁévﬁ[BﬁFg ﬁFn§S§6r¥&re3§1 utedyg :2 3o vo Yime
| mrunor eacti vi tyieh NSSScRﬁaalihmgPept%l ihgs vidhine ebrialwejdatplsairem, warke by

coated separately;ape! JoTXRTR &nd b00sh BPMb oAl ™24t N 193 N0l Ne
the diluted specimens were added to each of the wells and

15 allowed to react for 30 minutes at 37°C.

' The wells were then washed six times with 0.05%
by volume TWEEN 20 in PBS in order to remove unbound
antibodies. Horseradish peroxidase conjugated goat anti-
human IgG-was used as a second antibedy tracer to bind

20 with the HCV antibody-peptide antigen complex formed in
positive wells. 100 uL of peroxidase labeled goat anti-
human IgG at a dilution of 1:1800 in 1% by volume normal
goat serum, 0.05% by volume TWEEN 20 in PBS was added to
each well and incubated at 37°C for another 15 minutes.

25 The wells were washed six times with 0.05% by
volume TWEEN 20 PBS to remove unbound antibody and reacted
with 100 pL of the substrate mixture containing 0.04% by
weight orthophenylenediamine (OPD) and 0.12% by volume
hydrogen peroxide in sodium citrate buffer, pH 5.0. This

30 substrate mixture was used to detect the peroxidase label
by forming a colored product. Reactions were stopped by
the addition of 100 uL of 1.0M H,80, and the Anm

measured.
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I ndi cated 17 peptides (Table 2, the sequences of which are provided in
Table 1). The peptides were tested on a sel ected panel of sera reactive

wi th an i mmunodom nant conformati onal epitope fromthe NS-3 protein but not
wi t.h=li near epitopes fromthe sane region. Panel nmenbers were selected as
foll ows: HCV-seropositive plasnma speci nens froma comercial source (North
Aneri-can Biologicals, Inc) were screened fo# reactivity with the synthetic
Peptide 4 (SEQ I D NO 4) containing confor Ponal and 1inear epi t opes. .-

[ Mondel |'i €1994)]. Specinens that were g Wi th Peptide 4 were further
screened on Pepl8 [Wang (1992)]. Pepl8 @%%@%##gzllnear epito but does
not exhi bit the confor nhtnnunareaptivpty qﬁeN§e3e%@%@t3%¢uﬁﬁbghéﬁsthen
constituted those specine al gl hebangéputrhbelPepl8.
The suns of the EIA absor@%%%g %gaggﬁ&gﬂérbigtgﬁﬁ$%ﬁg ?%bu at pLor eagh
pepti de (Tabl e @y. lnTﬁéamﬁéélﬂsf§ﬁo%/gﬁﬂ¥ ?ﬁe3BeStVHE§ ®agnr 8actPity for a

gazg 'Esallggoor fulhyipnesar md §Efiaégﬁf(1r§ﬁ£é epi théesé?&eﬁﬁéslcfthhlehpairde
as reacti ve) or eac ity O a

Pepti des The |ﬂﬁﬁﬁHF€§étF9lF§ £ i@p?nﬁ ZEGB%?éﬁﬁrw%ﬁ%CE%gF§§e8§6 (Tabl e
3) was det er i ngdlettadapghelpotf skrawnesiCviver witbaapl dwminodomtyantnel 3
cont ai ni ng antlbodles against Be s t C d
in Exanple 1. ?ﬁ@ WSg&PP? % gmkgﬁﬁE#thﬂg ﬁaﬁrégéﬂﬁ gg?bgﬁgehggﬁ
each of Pepti del2feart epétopes ﬁ@pmlub6263m§ yegienr t Rapelhmembery were
(SEQ I D “K’3) ) °g ﬁ%@?kﬁsaé #olaowQ" ﬁc%~sér%§o§mél3e4§1a8aatsﬁeciﬁew@s nuch
stronger P on sanple and Peg 22 octaner, s nucgfftron
than VI | on sinpmeg gormexgialysource (Hert E%RQFEEa& P REFERCEirvi

NS- 4- Reacti ve PgpildasrassdciSfbrCoeacBiaitiyveibhbthd BgpthdedicTReptide 4

|nnunoreaCtIVIt%S%E R%Pkbﬂii %5H€§1n§ﬁg c%hformatlonal and linear

7

epitopes [Mondelli (1994)]. Specimens that were reactive
with Peptide 4 were further screened on Pepl8 [Wang

15 (1992)1. Pepl8 contains linear epitopes, but does not
exhibit the conformational epitope. The selected serum
panel then constituted those specimens that reacted with
Peptide 4 but not with Pepl8.

The sums of the EIA absorbance readings at 492

20 nm are tabulated for each peptide (Table 2).. The results
show that the peptides had reactivity for a partially or
fully preserved conformational epitope present in the
Peptide 4 (36-103% as reactive).

. EXAMPLE 3
25 Immunoreactivity of Core-Readtive Peptides
The immunoreactivity of peptides 22 and .26

octamer (Table 3) was determined with a group of-known HCV
serum samples from HCV ‘Panel 3 containing antibodies
against core in the ELISA assay format as described in

30 Example 1. The results are shown in Table 4. The
absorbances of both peptides 22 and 26 were greater than
that of VIIIE (SEQ ID NO:3) on samples 3-3, 3-8 and 3-26.
Peptide 26 was stronger than VIIIE on sample 3-39, and
peptide 22 octamer was stronger than VIIIE on samples 3-1

35 and 3-41. SR
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- 29, and 30 (Table 5) was determined with a panel of known HCV sera from HCV
panel 3 containing antibodies to the NS-4 protein in the ELI SA assay fornmat
as described in Exanple 1. The results are shown in Table 6. Al of the
peptides, with the exception of Peptide 27 in sone cases, showed stronger
.reactivity than the prototype HCV-1 strain peptide 3KIIH EXAWMPLE 5

| mrunor eactivity of NS-5-Reactive Peptides ‘EThe | mmunor eactivity of p
NS- 5-reactjve peptldes (Table 7) with a panel of known HCV sera from HC\V.
Panel 3 was. assessed in the ELI SA assaygkgupBi as described in Exanpl e 1.

The results (Table 8 I ndi cate t hat these pepiides,exhibited simlar

' noreactivity. Al m‘f“ﬁ'? %tYﬁB a gEdvesPersadgnd ang)
Icgmjal ning m xtures of am %sz}ﬁ %’9’ hnishPer &R ed.

| brary pepti de E?&R’/%[Eq%*% 5?‘ 09% %tter eﬁ?@iﬁﬁ Brnedey Wl s for os
i brary peptide ec |o
M xture A cont &%i ”gpd 3t i(Fadbles 5)291a8331e0;mrnm91,ed hratlhatat grarEEptoflcknown

conjugated to BoAr JMaS FPBMEHCR n\é@' %h%créf;l:rsd g}glqu%r?t 1%-4% anlﬁé @f‘

and conpared to M xture B cont a| pept i T aner

the latter pepfi 8OtEAfudsk st @LI?: i a@@éﬂfecfoaﬂnaé:mgiﬁsqmnhaﬁoinz 2:0.5:8
e coa o) IgEﬁ:bﬂngIel 2, oamey Iimjs dob o I :\Jl'-rﬁh dr ox gsuclzm ni n;[%ge%%?er
was conj ugated_to mal ei m dobenzqyl,-

( MBS) |Jn gccor 355’5&3% St ﬁlhﬁ%ﬁ@ SEEQPSLeTS F@f&?ﬁ%ﬂat %T—ﬁ AL THERE cal
Co.) or Kitagak&Vell straid7ppptidsi axiIam. 79: 233- 236. To assess the
sensitiviies of Mxtures A and B, }%AME’EE g1xtures were assayed with a

speci al | y-sel ected serum panel contai niTig panet_nenbers that had specific
i mmunoreactivity for tAemMOOreacsivisys3 ofNYSt SoReStive Peptides

The immunoreactivity of NS-5-reactive peptides
(Table 7) with a panel of known HCV sera from HCV Panel 3
was assessed in the ELISA assay format as described in

15 Example 1. The results (Table 8) indicate that these
peptides exhibited similar immunoreactivity. All three of
the library peptides (31, 32 and 33) containing mixtures
of amino acids at fixed positions displayed-
immunoreactivity comparable to or greater than peptide 34

20 which was not a library peptide.

EXAMPLE 6
Detection of HCV Antibodies by Peptide Mixtures
- Mixture A containing peptides 25, 29, 33 and 19,
' the latter peptide conjugated to BSA, was coated at a

25 weight ratio of 2:2:0.5:8 (ug/mL} and compared to Mixture
B containing peptides 25, 27 octamer, 33 and 19, the
latter peptide conjugated to BSA, coated at a weight ratio
of 2:2:0.5:8 (ug/mL) in- the ELISA assay format described
in Example 1. '

30 Peptide 19 was conjugated to BSA using m-
maleimidobenzoyl -N-hydroxysuccinimide ester (MBS) in
accordance with manufacturer’s recommendations (Pierce
Chemical Co.) or Kitagawa et al (1976) J. Biochem. 79:233-
236.

35 To assess the sensitivities of Mixtures A and B,
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regions. This
(SEQ I D NG 3)
(SEQ I D NG 2)

NS-3-specific
human sera to

peptides (i.e.

panel was prepared by screening sera against peptides VIIIE

to identify core- 5 specific sera, against peptide IIH

to identify NS-4-specific sera, against Pepll (Wang, 1992) to
i dentify NS-5-specific sera and against Peptide 4 (SEQ 1D NO 4) to identify

sera. The so-identified sera were then diluted with nornal
exhibit 10 weak to noderatgpreactivity on these sane

2.Q). The dil ut.s rﬁﬁﬁ@h:@ésthéﬂecég§hﬁréat adthha §§é@hahl§eﬁélbb2éWsﬁ%ﬂﬁ|

(Tabl e 9) used for. assa

M xt ure e two

, to provide an absorbance at 492 nmranging from0.3 to_ .

s

m xtures had dﬁﬂ%%}aﬁ?ﬁxgéﬂ§?9|9?F9 (T&BB&rg)tkEﬁAﬁﬁéEs?eﬁFfﬁﬁre A (Exanpl e

6) was tested
anti bodi es 20
(1993)], b) t
t he NS-3u§rot
same dil wion
anti-HCV 25
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20 -

25

30

35

sensitivity paneic( bie 9? used for assay on Mixtures A
and B.
. The two mixtures had comparable sensitivity
(Table 9).
-EXAMPLE 7
Mixture A (Example 6) was tested for sensitivity
with a dilution series of human monoclonal antibodies
specific for a) the core protein of HCV, B12,F8 [Cerino
(1993)], b) the NS-4 protein of HCV, 60H9[9]D10E6 [Cerino
(1991)] and c) the NS-3 protein conformational epitope,
CM3.B6 [Mondelli (1994)]. The same dilution series was
tested in parallel with a commercially available anti-HCV
kit (Ortho HCV 3.0) composed of a mixture of recombinant
proteins from the core, NS-3, NS-4 and NS-5 regions. The
analytical sensitivity for detection of antibodies to all
three regions was 2- to-.-8- fold higher using the Mixture A
peptides over that obtained with the recombinant proteins
of the commercially available kit (Figs. 1-3).
EXAMPLE 8
A total of 1034 samples that were confirmed
positive for HCV antibodies by PCR analysis [Wang et al.
(1992) Gastroenterology 103:609] or by Chiron* RIBA* HCV
2.0 Strip Immunoblot Assay (*TM; Ortho Diagnostic Systems,
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hepatitis, henophiliacs, multiply transfused patients, HCV-infected
patients undergoi ng seroconversion, and blood 5 donors identified as
previously infected with HCV. Al 1034 confirmed-positive sanples were
positive on the M xture A assay with a nmean signal/cutoff ratio of 10. A
col l ection of 3154 random bl ood donor sanples was |ikew se tested on the
"M-xture A ELI SA. The 10 specificity of -tR@ assay was greater than 99.5%
in blood donor popul ations. The nean signal/cutoff ratio of the sanpl gs-was
0. 3. Thus the ToofiRariltposi NOYyewsarpbkesalyad annMartseirgnal ELJISaf inr ati o
that was 33-fo ' t hap,.t h m b d .15 20
25 30 35 -2§-Cf%§$fée Q?955E35T§3F%_§ %%%ﬂ%dre§§?§3L?39%%§%§9%?%

ant i bodi es Reae®liected: fyen NANBH, patientsgqwith chronig or acute g

7 8 hzéatitig, hemophiliflcs, multiplfC¥2adsfused Patd@nts,

HOVS. 9 sinedted pasientd pdgrgoing gegegonvaraignygand blgo g

0.514 35 0.083ntEw3iddntified. G42previoubli8infectedOwdth HCV.0. B34

0. 437 1.044 . . 7 .502_HOV3- 0 . " 0.036

0. 340 0. 10%034 °°85?§§§d"p°g623§§ gX%Pi%?2§§re p%gg§§§eH893F%§

| 725 1. Bimture A 95683 withoal@an sigraljgatoff gagds of 100.715
0.318 HCV3- 25 1.640 001120889 15k 1453 donor &

1.127 0.850 __ 0.888 cpl3éstidn °f1?1§} $afdom D184 donor Iefgies
0. 593 0.%ag likewigegtestedpopgihe Mixtpye ACPERISA. Thep 632

0

. 564 10 0.388cificOt$46f the aRsh¥lwas ged®3r than09335% in BIHRA

HCV3- 36 1,968 0,057 0.737 . 0.865: 319 1. 297
1. 332 0. 408CRR¥Y/3P3BuLations, 4 The mea?:ﬁ%ﬁna1§°“t°fﬁ6iﬂgl° oL Epe
1.561 1. 688mples1wd640.3. 1Th4s Shef eonfirmed posizi®el samplekl HaD
7.983 4'919 mean s%gﬁ§1/cuto§f7%£tio thgtz%gs 33—%08%2higher than
that of the random blood donor samples.
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67
16

15
0.374

0.233 V3-9
0. 539

0. 604

36

14

38

13

21 V3-3
0.172
0. 683

0. 151

61

12

0.191

0. 151

0. 517
0. 380

0. 783

0. 336
02007

0. 709

1. 050
0.478
1. 085

0. 966
0. 354 V32448 0. 055
©0.372 0.933 0.098 V3-19
0. 622 0.378 0.794
0. 946 1. 144 0. 815
0. 628 V3-27

1.672

0. 747

0.994

0. 384

1. 260

-

Table 1
NS-3-Reactive Peptides

™
4
4
N~

SEQUENCE*,®

:.R@Emwmﬁm«mﬁr @gnc§<§§>§§xm5<mﬁmemmuégmﬁmu@mﬁon

—_——— 2
g%bm<§§£<0@§nbmrﬁr<§Hz><’gmg<m<H PTSGDVVVVATDALMTGYTGDFDSVIDC

w A aVal

C—aaa - ar——a

ﬁ%vm@&n&ﬁ?nﬂ.g@mu%Hz><><§nro<m<awammu<<<§ac§o§au§mﬁunzan<

L. vy

1

=
N g«.v%m&%—nmm@rHﬁhggm N%HZ’<’§Q§<&<H PTSGDVVVVATDALMTGYTGDFDSVIDCNTCV

"\I_

A xawvm,.ﬁwamﬁu @:mxﬁﬁumgamﬁwﬁhuzrﬁgagmﬁ PTSGDVVVVATDALMTGYTGDFDSVIDCNTCV

4

h. 375 |
=
°d%ﬁ ““Lﬁ

Ny o0
E:%rmtSﬁnmﬁ.Hm.wnmﬁ%nomggagﬁgagﬁﬁmemmcéévau%ﬁmmgmﬁugqc

jo

KAVPLE *VKBGHEILIvCHS KKKSIR ZARLYALGIQAVAY YRGLDVSVI PTSGDVVVVATDALMTIGY TGDFDSVIDCNTCY

1 fataXs)
. \JoJ

') v — N . . S [}
AvPIE »w_ﬁ..wmmﬁ FCHSKXKUIRLRARLGPALGINAVAYYRGLDVSVIPTSGDVVVVATDAZMTGYTGDFESVIDCNTCV

N

D <1 O N
§46er<§ng<02« Whﬂom ans.mvmbrmHZ’<’EO§m<Hﬁ6>QU§<PHU>NSA.QM.HQUSUm<HUnz.H.Q<

*0.| PO

=T

U S T S .
H §<wn.mtﬁggbﬁbﬂmmsocm%Hz><P§Q§m<HngUEéPHUBNEﬁKmOUm.Um<HUOZHQ<

0..90092
OF OO

ey ™ =] &_ [1%)

q
q

Y QO

1 §<x§*<xmm@m2nﬁw§ocmgguzrsrgeuc<m<nwa»auﬁiﬁgnzeaﬁmumcmﬁunza@
[«

& mw%vm*kxnmwmﬂgmmﬁxgmnguﬁz%»gmgmﬁma»auiﬁ»muﬁ:&@mnuqumionzeg

“ - L OM
§8H-N..gg<ONQEOBN%<’NQH2’H’SQ§&<HMﬂ.’ﬂvégu>ﬂ§ﬂ%mﬁcgm<HUgﬂ<

” pOFAJg mo e B g8l

“0.97f‘

> U)o

Ey&ﬁ:§8§H<§m%@u§§uouz><mgm§mﬁwa»auﬁévmgnsuo«maumuguuazag

§<§m.§9£§<o=mw§omu%wuysmnzvﬁgagmﬁmavogguvuzae«maomgﬁunﬁ.@

; @%mmi@m@?<n@mnmmom%§nauzv<mga5<m<u PTAGDVVVVASDAZMTGYSGDFDSVIDCNTCV

1l

i

0. 312
0. 299
0.422
0.419

77

LSO . N~ oM (2]
EAEHMBN<HEgbgggmmg§<§Hz><>SQ§m<HUamQU§>§>§§QUQM<HUQZHQ<

W~ ‘ ]
a?_a O dC

* Humwmoac ceg in & and-Tables3, and 7 are provided in standard one letter amino acid codes.

For ungagu pwvmamwo amm. the codes MWm v, norvaline; p, hydroxyproline; o, ornithine and z,

@w.wﬁﬁo.ﬁum

[ 21
2 THs mwmwﬂ.%w nmmunmmmrwnw by * Lm a chu.mnu\ position having the amino acid distribution VA,T\F\¥,v,.
o 4;1¢ moaoxoI

19

100
38 Serum

18
0. 388 V3-25

0.182
0.781
0. 365 V3-14

0. 904

0. 069
0.681

0. 798

0.
1
3
r

to Peptide
Cor e-anti bo
Per cent age of

22 Cct aner

HCV3- 3
©1.137
0. 486 HCV3-4

0.431
0.431
1-306
1.028
0. 288
0.°396
1. 307
0.876
0. 656
0. 201
0. 959
0.904
1.411
above abso
3.277
14. 574
113

%err]
56
17
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-28- [err] - 29 - Table 6 Immunoreactivity of NS-4 anti bodi es Reactive
Peptides Serum 3KIIH 27 28 29 30 HCV3-5 1.820
1.276 2.575 2.670 2.503 ‘HCv3-16 2.002 1.931 2. 262 2.702
2.112 HCV3-17 2.091 3. 268 2. 566 3. 000 2.486 HCVv3-19 2.386
2.343 2.598 3. 000 2.381 HCV3-24 2.106 3. 497 2. 699 2.401
2210 HCV3-25 1.813 1.794 2. 388 2.266 2. 040 HCv3-33 1.361 P
1.144 2. 055 2. 327 2.147 HCv3-36 1.383 1. 480 2. 453 2. 247
2.374 HCV3-39 1.663 1.679 1.915_ 55 1.885 1. 682 HCOV3-41 1.896
3.863 3. 000 2.473 3.000 Sunferr] 18.521 22.275 24.511
25.001 22.935 %Yerr] 100 Tab28 2 132 135 124
[err] Sum of the above absorbances at 492nm [err] Percentage of
i mrunor eactivity relamuneoreac3iivily of N-3-Reacffive Peptiidedabl e 8
f o NS ti bodi gs Reagtive PetldsSer 31
|3r2munor eactgc;(,lmt y of , NS-5 a_.;134 Hcvg L ag : p & Lu]’ﬂ 1 5 215
2.097 HCV3- 5cv3-3 QUBD2 0.079 037906 0.249 0031937 0.362 0.2660. 68218HCV3- 17
1. 946 Hevad. 1839737 0043339 o8  os9f 743212 o070 o054 o008
HCV3-14 1.542 1.785 0915  0.634 0437  1.044 0.784 0.502
HCV3-18 0.860 0.036 0.340  0.197 0.222 7 0.365 0.258 0.293
HCV3-19 1.725 1.804 0.663  0.463 0.504 0.855 0.715 0.318
10 HCV32s 1.640 2.369 1424 0452 0.734 1.127 0.850 0.888
HCV3-27 1.184 0.931 0.921 0.593 0.316 0.978 0.702 0.739
HCV3-32 0.632 0.564 0.181 0.146 0.131 0.363 0.331 0.106
HCV3-36 1.968 0.057 0.737 0.865 0.319 1.297 1.332 0.409
HCV3-39 2.245 2.367 1624 0713 1.561 1.630 1.464 1.246
Sam® 12981°  10.035 7.983 4.910 4.687 8.731 7216 4.902
15 %" 100. 77 61 38 36 67 56 38 ’
Serum 12 13 14 15 6 1 18 RUANI 3!
V33 0.151 0.374 0191 0431 0.182 0.312 012 0517 0233
20 V39 0.431 0.781 0.299 0.683 0.380 0.539 0.783 1306  0.365
V3-14 0.151 0.966 0.604 1.050 0.336 1.028 0.504 1672 0.354
V3-18 0.055 0.478 0.200 0.288 0.069 0.422 0.372 0.933  0.098
v3-19 0.396 0.681 0.419 0.622 0.378 0.79%4 0709 1307  0.388
V325 0.946 1.144 0.815 1.085 0.747 0.876 0.798 1260 0.628
a2z 0.384 0.994 0.656 1.097 0.435 0.863 1.023 1706 0313
25 vim 0.201 0.679 0.127 0.473 0.091 0375 0.460 0959  0.076
V3-36 0.971 0.704 0.457 1.415 0.494 0.904 1.334 2078 - 0.810
V3-39 1.625 1.345 1411 1.555 0.810..  1.330 1.032 1.611  1.069
m* 5311 8.146 5179 8.699 3.922 7.443 7.587 13.349  4.334
* 4 63 40 67 30 57 s8 103 33
30 *Sum of the above absorbances at 492nm.
®percentage of immunoreactivity relative to Peptide 4.



HCV3- 19 1. 920 2.023 2.051 1. 781 HCV3-33

1.191 1.385 1.583 0. 256 HCV3-41 1.254

0. 806 1.885 1.877 Sunferr] 9. 087 9. 458

11.01 9.440 96 100 117 100 [err] Sum of
t he above absorbances at 492nm [err] Percentage of imrunoreactivity

‘rel ative to Peptide 32. - 32 - Table 9 Sensitivity of Peptide M xtures
M xture A ‘M xture B Sanpl e[err] . Abs Rat i Qf-efr ]
Abs, Ratio[err] 5 Core-1 - - 261-099 2.57 1.085
2.67 Core-2 2. 444 . 5.72 2.210 5.44 Core-3

1. 646 : 3.85 1. 747 4.30 NS3-1 0. 664 1.55

0. 642 1.58 NS3-2 1. 557 3. 65 1. 757 4. 33

NS4/ NS3- 1 1.902 4. 45 1.819 4.48 Ns4-1 1.404
3.29 0. 658 1.62 Neg-1 0.163 0. 38 0. 180
0.44 10 Neg- 2 0.170 0. 40 0.191 0.47 Neg-3

0. 136 0. 32 0. 152 0.37 [err] Panel nmenbers selected as

described in Exanple 7, Neg is normal human serum known to be negative for
HCV anti bodies [err] Ratio is the absorbance over the ¢ ff value. Cutoff

_L

15 value for Mxture A was 0.427 andffor M xtgre- wagy O0.406. 20 25 30
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(1) GENERAL | NFORMATI ON: (i) APPLI CANT: Hosein, Barbara Wang, Chang Yi (ii)
TI TLE OF | NVENTI ON: Peptides Effective for D agnosis and Detection of
Hepatitis C Infection (iii) NUVBER OF SEQUENCES: 34 (iv) CORRESPONDENCE
ADDRESS: (A) ADDRESSEE: Morgan & Finnegan, L.L.P 10 (B) STREET:
345 Park Avenue (C) CITY: New York (D) STATE: New York (E) COUNTRY: USA (F)
“ZIP; 10154 (v) COVWPUTER READABLE FORM 15 (A MEDI UM TYPE:

Fl oppy di sk (B) COVPUTER: | BM PC conpati bl e (C) OPERATI NG SYSTEM g 7

B3

PC-DOS/ M5-DOS (D) SOFTWARE: Patent|n Rel easg, #1.0, Version #1.25 (vi)
CURRENT APPLI CATI ON DATA: (A) APPLI CATI ON NUMBER: 20 (B) FILING
DATE: 23 Cctober 1995 (C) CLASSI FI CATI ON:raforei49 PRI OR APPLI CATI ON (A)

APLLI CATI ON NUMBER: 08/333,573 (B) FILING DATE: 01 Novenber 1994 25

(viii) ATTORNEY/ AGENT | NFORMIRPPERFCEER tINRRECOTRBRATEE7 S PePFH9eR)

REG STRATI ON NUMBER—29-323—(-Cr—REFERENCE-BOCKETNUMBER— 11 51+=4118PE<1Tx
TELECOMMUNI CATI OnselxiieORVATI ON:  ( AVITER EPHONE: ( 22B) 7/58- 48302 BytaueirtEFAX:
(212) 751- 6849 30 42} | NFORVATI ON FCR,SEQ I D NO ' gdd ) SEQUENCE 742
CHARACTERI STICS: (A) LENGTH. 44 amino acids (B) TYPE: am no éc?i' dls§5

(D) TOPOLOGY: i B-%ii) MOLECULE-$8%PE: peptidé-173
HCV3-8 1.137 1.547 - 1.860
HCV3-26 2.979 3.277 3.233
HCV3-39 1.032 1.329 0.486
10 HCV3-41 3.268 3.595 3.614
Sum* 14.574 16.491 16.056
%° 100 ' 113 110

* sum of the above absorbances at 492nm.

’ percentage of immunoreactivity relative to peptide
15 VIIIE.

20

30
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- 34 - (xi) SEQUENCE DESCRI PTI ON: SEQID NO 1: Ala-Arg Pro Asp Tyr Asn Pro

Pro Leu Val Qu Thr 1 10 Trp Lys Lys Pro
Asp Jyr Qu Pro Pro Val Vval Hs 15 20 5 Gy Cys Pro Leu
Pré Pro Pro Lys Ser Pro Pro Val 25 30 35

Pro Pro Pro Arg Lys Lys Arg Thr 40 (2) | NFORVATION FOR SEQ ID NO 2: 10

(1*) - SEQUENCE CHARACTERI STICS: (A) LENGTH. 47 am no acids (B) TYPE: am no p
acid (D TOPOLOGY: linear (ii) MOLECULE TYPE: peptide 15 (xi) SEQUENCE--—=
DESCRIPTIO\I SEQID NO 2: Ser Ay Lys Pro Ala lle Ile Pro Asp Arg Qu Val 1

5 10 Leu Tyr ArgGuPheAspGul\/EtGuGuQ/sSer 15
20 20 G@n Hs Leu Pro Tyr Ile Qu dn Ay Mt Met Leu 25
30° 35 Ala Gu A@n Phe Lys An Lys Ala Leu Ay Leu 40
45 (2) | NFORVATI ON FOR SEQ I D NO 3: 25 (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 61 am no acids (B) TYPE: amno acid (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: pptide] 30 (Ni) | SHQUENCE DESCRI PTI ON:
SEQ ID NO3: Ser Thr Ile Pro Lys Pro dn ABg| Lyds T {Byls&ri 1
5 10 Asn Thr Asn ArgftArg Pra (g Asp Nal lys Phe Pro
-
* 3 AR
‘ o5 [ob2 |2 |2
27 [ =7 {5 13
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35 15 20 Gy dy dy dnlle vVal Ay Qy

Val Tyr Leu Leu 25 30 35 Pro Arg Arg Ay
Pro Arg Leu Ay Val Arg Ala Thr 40 45 Arg Lys Thr Ser Qu
Arg Ser Adn Pro Arg Ay Arg 50 55 60 5
Arg (2) | NFORMATION FOR SEQ ID NGO 4: (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH. 81 amino acids 10 (B) TYPE: amno acid (D) TOPOLOGY:
l'i near (ii,) MOLECULE TYPE: peptide 15 (xi) SEQUENCE DESCRI PTI ON. _SEQ’
ID-NO 4: Lys Ala lle Pro Leu Qu Val Iledys Ay Ay Arg 1 5
10 Hi s Leu Ile Phe Cys H's Ser Lys Lys Lys Cys Asp 15 20
GQu Leu Ala. Ala Lys Leu Val Ala Leu Ay Ile Asn 25 30
35 20 Ala Val Ala Tyr Tyr Arg G7pabke é&sp Val Ser Val 40
45 Ile Pro Thr Ser Ay Asp Val Val Val Val Ala Thr 50 55
60 Asp Ala Leu Met 'ﬂ}mnttﬂqr@tiﬁﬁctﬁqfﬁns-ﬁmea&s@i% Peptides 70
Ser Val Ile S As I 80
(2) | NFWT%&%’{&& ¥9 QIZ('] 12N 8= m—mmﬁ'ﬂ' ERISTI &0 (A) | ENGTH:
75 anmino aci dECYB)5TYPH . &0 no agi.d780  2.575 o TOPGLOBY3 | i near
(1) MOLECULETYBE. pepfide (xi) SEQUENCE DESCRIPTI ON SEQ | D NO 5: 35
/
HCV3-17 2.091 3.268 2.566 3.000 2.486
HCV3-19 2.386 2.343 2.598 3.000 2.381
10 HCV3-24 2.106 3.497 2.699 2.401 2.210

HCV3-25 1.813 1.79%4 2.388 2.266 2.040

HCvV3-33 1.361 1.144 2.055 2.327 2.147

HCV3-36 1.383 1.480 2.453 2.277 2.374

15 HCV3-39 1.663 1.679 1.915 1.885 1.682
HCV3-41. 1.896 3.863 3.000 2.473 3.000
Sum® 18.1 22.275 24.511 25.001 22.935
3® 100 - 120 132 135 124

20® Sum of the above absorbandes- at 492nm

® Percentage of immunoreactivity relative to 3KIIH

30
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- 36 - Lys Lys Lys Lys Ala lle Pro Leu Qu Val Ile Lys 1 5

10 Ay Ay Lys Hs Leu Ile Phe Cys H's Ser Lys Lys 15 20
Lys Cys Asp Qu Leu Ala Ala Lys Leu Val Ala Leu 25 30
355 Gy lle Asn Ala Val Ala Tyr Tyr Lys Ay Leu Asp 40

45 Val Ser Val Ile Pro Thr Ser Ay Asp Thr Asp Ala 50 55
60 Leu Met Thr Ay Tyr Thr Ay Asp Phe Asp Ser Val 65 70
Ile Asp Cys 75 10 (2) | NFORMATION FOR SEQ ID NO 6: (i) SEQUENCE e

CHARACTERI STICS: (A) LENGTH: 77 anmino ¥tirds (B) TYPE: amino acid 15
(D TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (ix) FEATURE: (A)

NAME/ KEY: Modified-site (B) LOCATION: 3 20 (D) OTHER
| NFORMATI ON: /note= "Norvaline" (ix) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 7 (D) OTHER | NFORMATI ON: /note= "Norvaline" 25 (i x)

FEATURE: (A) NAME/ KEY: Mbdified-site (B) LOCATION: 16 (D) OTHER
| NFORVATI ON:  / note= "Norval i ne" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 6: 30

Lys Ala Xaa Pro Leu Gu Xaa Val Lys Ay Ay Arg 1 5
10 ) . w w w w - .
P o - w us
) oo
p .
o =)
= 5| g§| ¢
g o 5
m g g
2L 8| aed | E
d e
81 sps| % s
] Y " e
& B | mes
5| meg il es
py F O ;!
,?Ug ;] o
1B I IR
o
2| osE| PS8 23 3
[ L4 "‘4 H e ~
] > 3% o S o
g 1'% He | pos o
a s A Q4
Lo < Pt el r g,
o |5 pHx - A L] w [I%
TITTRL LB PR Bl 5
a ® o
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5 S 2] 2 13
w o =% | 2ol Qe
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H's Leu Ile Xaa Cys Hi's Thr Lys Lys Lys Cys Asp 15 20 G u

Leu Ala Ala Lys Leu Val Ala Leu Ay Ile Asn 25 30

35 Ala Val Ala Tyr Tyr Arg Gy Leu Asp Val Ser Val 35 : 40
45 . -37- lle Pro Thr Ser Ay Asp Val Val Vval Val Ala Thr 50

.55 60 Asp Ala Leu Met Thr Ay Tyr Thr Gy Asp Phe Asp 65

70 .Ser Val Ile Asp Cys 75 5 (2) | NFORMATI O, FOR SEQ I D NO 7: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH: 81 amino acids™(B) TYPE: amino acid (D) ..-—
TOROLOGY: 9 inear 10 (ii) MOLECULE TYPE: pgpisdg (ix) FEATURE: (A) NAME/ KEY:

~

NModi fi eq-si te (B) LOCATION: 3 15 ‘ o (D) _OTHER | NFORMATI ON:  / not e=
“Norvaline” (ix) FEATURGmubOkeNOVEAKEY oYDHig-isegtesicte VeB)pdddaid<N: 7 (D)
OTHER. | NFORVATION— /ot e=  Norvarrne I X) FEATURE™ 20 A)
NAVE/ KEY: ModiSeirad site (B3 LOCATI O\: (D) OTHER BREFORVATI ON: 3ot e=
“Norval i ne" (i FEATURE: MVE/ KEY: jfied-Site ) LOCATI.ONy 26 25
(D) OTHER NS cye BEal S S LEGGINRERE L 20248 o7
5 - HCV3-5 0.802 0.906 0.937 0.687
HCV3-17 1.946 2.183 2.339 2.742
HCV3-19 1.920 2.023 s 2.051 1.781
HCV3-33 1.191 1.385 1.583 0.256
HCV3-41 1.254 0.806 1.885 1.877
10  sum 9.087 9.458 11.01 9.440
%° 96 100 117 100
# Sum of the above absorbances at 492nﬁ1.
s ® Percentage of immunoreact.ivity relative to Peptide 32.
20
25
30
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(i x) FEATURE: (A) NAVE/ KEY: Modified-site (B) LOCATION: 31 (D) OTHER

| NFORMVATI ON: / note= "Norval i ne" 30 (xi) SEQUENCE DESCRI PTI ON: SEQ I D
NO 7: Lys Ala Xaa Pro Leu GQu Xaa Val Lys Ay Ay Arg 1 5
10'H s Leu Ile Xaa Cys H's Thr Lys Lys Lys Cys Asp 15 20
AQu Xaa Ala Ala Lys Leu Xaa Ala Leu Ay Ile Asn 35 25

30 . 35 - 38 - Ala Val Alg Tyr Tyr Arg Gy Leu Asp VaI /
Ser Val 40 45 Ile Pro Thr Ser Ay Asp Val Val Val Val.-

Thr. 50 ° 55 Table6§ Asp Ala Leu Met Thr dy Tyr
Thr Ay Asp Phe Asp 65 70 5 Ser Val Ile Asp Cys Asn Thr
Cys Vval 75 Sh 2 1 vNEORVATPEPLE AR BERX ©PeslO 8: (i)
SEQUENCE CHARACTERI STICS: (A) LENGIH . 81 am no acrds 10 ) TTQ

TYPE: amino acig (D) .TOP oPOLOGY: i dE¥turesBzg Fal E TV

FEATURE: 15 (A) NAELKEY: Modkdigst site (B) AbgCATl e 13b (D)
OTHER | NFORVATHER—7 1ot e=—Norvati me“—(T X FEATURE: (A NAVBKEY—
Modi fied-site (BYreCATION: 7 J( 9OTHER | NRGRIVATI ON:  / ndt-8&85" Nor ab¥?ne" 20
(i x) FEATURE: ((ZQrWDER/E/ KEY: %d-si te 5.72 2.210 .
Core-3 3.85 1.747 4.30
NS3-1 0.664 1.55 0.642 1.58
NS3-2 1.557 3.65 /7 1.757 4.33
NS4/NS3-1 1.902 - 4.45 1.819 4.48
NS4-1 1.404 3.29° 0.658 1.62
Neg-1 0.163 0.38 0.180 0.44
10 ' Neg-2 0.170 0.40 0.191 0.47
Neg-3 0.136 0.32 0.152 0.37

* Panel members selected as described in Example 7, Neg is
normal human serum known to be negative for HCV

antibodies

15 - b Ratio is the ébsorbance over the cutoff wvalue. Cutoff
value. for Mixture A was 0.427 and for Mixture B was
0.406. .

20
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(B) LOCATION: 16 (D) OTHER | NFORVATI ON:
(A) NAVE/ KEY: Modified-site (B) LOCATION: 26 (D) OTHER | NFORMATI ON:
"Nor | euci ne" (ix) FEATURE:
OTHER | NFORVATI ON:

/ note= "Norvaline" (ix) FEATURE: 25
/ not e=
(A NAVE/ KEY: Modified-site (B) LOCATION. 38 (D)
/I note= "Norvaline"” 30 (xi) SEQUENCE DESCRI PTION: SEQ ID

NO 8: Lys Ala Xaa Pro Leu Qu Xaa Val Lys Ay Ay Arg 1 5
10-Hi 5 Leu Ile Xaa Cys His Ala Lys Lys Lys ?gs_ Asp 35 15

20 -39- Qu Xaa Ala Ala Lys Leu Val Ala Leu Ay Ile Asn 25 s
30 . ° 35 Ala Xaa Al a BEyhuENEeALEsPrMclLeu Asp Val Ser Val 40
45 I1le Pro Thr Ser Ay Asp Val Val Val Val Ala Thr 50 55
60 5 Asp Ala Leu Met Thr Ay Tyr Thr Ay Asp Phe Asp 65

70 -Ser Val |le A3) GENERaL TNFORMATYSN:75 80 (2)

| NFORMATI ON FOR SEQ ID NO 9: 10 (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH: 81 ami no aci dd)( RAPPLIRBNTanmHoesedn|, dBaEha¥@POLOGY: |inear (ii)

MOLECULE TYPE: peptide 15

(i ¥pnBzATHREG ¥A) NAMVE/ KEY: Modified-site

(B) LOCATIG\N: 3 (D) OTHER | NFORMATI ON: /note= "Norval i ne"

10

15

20

25

30

35

{ii) TITLE OF INVENTION: Peptides Effectiwve for
Diagnosis and Detection of Hepatitis C Infection

(iii) NUMBER OF SEQUENCES: 34 7

{iv) CORRESPONDENCE ADDRESS:
. {A) ADDRESSEE: Morgan & Finnegan, L.L.P
(B} STREET: 345 Park Avenue
(C) CITY: New York
(D) STATE: New York
(E) COUNTRY: USA
(F) ZIP: 10154

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS -
(D) SOFTWARE: PatentIn Release #1.0, Version
#1.25

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE: 23 October 1995
(C) CLASSIFICATION:

(vii) PRIOR APPLICATION
(A) APLLICATION NUMBER: 08/333,573
(B) FILING DATE: . 01 November 1994

(viii) ATTORNEY/AGENT INFORMATION: .
(A} NAME: Maria C.H. Lin
(B} REGISTRATION NUMBER: 29,323
(C) REFERENCE/DOCKET NUMBER: 1151 4118PC

(ix) TELECOMMUNICATION INFORMATION :
(A) TELEPHONE: (212)758-4800
(B} TELEFAX: (212)751-6849

{2) INFORMATION FOR SEQ ID NO:1:
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 44 amino acids
(B} TYPE: amino acid
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide This Sheet Has Been R

T



(i x) FEATURE: (A) NAME/ KEY: Modified-site 20 (B) LOCATION:. 7
(D) OTHER | NFORVATI ON: / not e= "VO0. 30; AO. 30;°TO. 10; FO. 10; YO. 10; Nor val i ne0. 10"
(ix). FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION:. 38 25

(D) OTHER | NFORVATI ON: /note= "Norvaline"” (ix) FEATURE: (A) NAME KEY:

Modi fied-site (B) LOCATION: 46 (D) OTHER | NFORVATI ON: /note= "Norvaline" 30
"(xi.)" SEQUENCE DESCRI PTION: SEQ I D NO 9: Lys,Ala Xaa Pro Leu G u Val Val Lys‘,

Gy Ay Arg 1 5 10 Hs Leu Ile Phe Cys-Hks
Ser, Lys LYs Lys Cys Asp 15 20 Gu Leu Ala Ala Lys Leu Val
Ala Leu Gy |le Aspx?p SEQUENCE DESCRIPTION: SEQ ID NO:1: 35 - 40 -
Ala Xaa Ala Tyr Tyr Arg Ay Leu Asp Xaa Ser Val 40 45 |l e
Pro Thr Ser G xl&spryabrdahspyatry¥ahsAl aréhPrbOLeu val Glu Thr 55

60 Asp Ala Leu Mt Thr Ay Tyr Tar Gy Asp Phe Asp 8% 70 5

Ser Val |le AsPprgyby#shy3hPrEyAspaly¥5Glu Pro Pro Val VadOHia) | NFORMATI ON
FOR SEQ I D NO 10: (i) SERUENCE CHARACTERI STRGS: (A) LENGTH: 81 amino acids

10 5 GlyByYSYPEC heunBracPdo( BroTOpsL8ey. Pron&yo (Mial) MOLECULE
TYPE: peptide Ig?&) FEATURE: 15 30 (A) NAVE/ KE®¥5 Modified-site
ro Pro Pro Arg Lys Lys Arg Thr:
40

(2) INFORMATION FOR SEQ ID NO:2:

10 (i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 47 amino acids
{(B) TYPE: awmino acid
(D) TOPOLOGY: linear

(ii} MOLECULE TYPE: peptide

15 o
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:
Ser Gly Lys Pro Ala Ile Ile Pro Asp Arg Glu val
1 5 10 .
Leu Tyr Arg.Glu Phe Asp Glu Met Glu Glu Cys Ser
15 - 20 )
20 Gln His Leu Pro Tyr Ile Glu Gln Gly Met Met Leu
25 30 . 35
Ala Glu Gln Phe Lys Gln Lys Ala Leu Gly Leu
40 45
(2) INFORMATION FOR SEQ ID NO:3:
25 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 61 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:
Ser Thr Ile Pro Lys Pro Gln Arg Lys Thr Lys Arg
1 5 10
Asn Thr Asn Arg Arg Pro Gln Asp Val Lys Phe Pro
35 15 20
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(B) LOCATION: 3 (D) OTHER | NFORMATI ON: /note= "Norvaline" (ix) FEATURE: (A)
NAME/ KEY: Modified-site (B) LOCATION: 7 (D) OTHER | NFORVATI ON: / note= 20
"VO. 30; AO. 30; TO. 10; FO 10; YO. 10; Nor val i ne0. 10" (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 10: Lys Ala Xaa Pro Leu Gu Val val Lys Ay Ay Arg 1

5 10 25 H's Leu Ile Phe Cys H's Ser Lys Lys Lys Cys
"‘Asp 15 ZOGIuLeuAIaAIaL;/s Leu Val Ala Leu Ay Ile Asn
25 30 . 35°%a Val Ala Tyr Tyr Arg Gy leu”
Asp Val Ser Val 40 45 Ile Pro Thr Ser Ay Asp Val Val Val

Val "Al a Thr 50 $0,39 Asp Al a Leu
Vv T L
Vet Thr @y Tyr ¥ SE Y F ey s o G Oy Gly Val Tyrboy e’ Val Ile Asp

Cys Asn Thr {\1)795 Sly Pro Ar L&Y Val A14 2¥hi NFORVATI ON
FOR SEQ I D NO o B e CHARACTERI STI C5: 4#) LENGTH 81 amino acids
(B) TYPE: am ng s(@)hﬁ@%&@i\ﬁ Adqesdr (Gin D BGE FeIYPegpepti de (i x)
FEATURE: (A) NA K 6 Modified-site (B)sS3OCATION: 3 (D) OTHER | NFORMVATI ON:
/note= "Ngyval imyey 10 (ix) FEATURE: (A) NAVE/KEY. Modified-site

(2) INFORMATION FOR SEQ ID NO:4: /.

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 81 amino acids
10 {B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Lys Ala Ile Pro Leu Glu Val Ile Lys Gly Gly Arg:
1 5 10 .
His Leu Ile Phe Cys His Ser Lys Lys Lys Cys Asp
15 . 20 . .
Glu Leu Ala.Ala Lys Leu Val Ala Leu Gly Ile Asn
25 30 ) 35
20 Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val
40 45
Ile Pro Thr Ser Gly Asp Val Val Val val Ala Thr
50 55 60
Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp Phe Asp
65 : 70
Ser Val Ile Asp Cys Asn Thr Cys Val
25 75 . 80

{2) INFORMATION FOR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 75 amino acids
(B) TYPE: amino acid
30 ) (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:
35 '
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(B) LOCATION: 7 (D) OTHER | NFORMVATI ON: /note= "VO. 30; AO. 30; TO. 10; FO. 10;

Y0. 10; Nor val i ne0. 10" 15 (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 16 (D) OTHER | NFORVATI ON: /note= "Norvaline" (ix) FEATURE

(A) NAME/ KEY: Modified-site (B) LOCATION. 26 20 (D OTHER

| NFORVATI ON: / note= "Norl euci ne" (i x) FEATURE: (A) NAVE/ KEY: Modified-site
‘(B) LLOCATION: 46 (D) OTHER | NFORVATI ON: /no "Norval i ne" 25 ' (|x)
FEATURE: (A) NAVE/ KEY: Modified-site (B) LT TICN 74 (D) OTHER

- | NFORVATI ON: / note= "Norval ine" (xi) SEQUENCE DESCRIPTION. SEQ ID NO: 171 30

Lys Al a Xaa Prog, §U%§%UEy§|Ly§|Ah&51§£yP95yLé69Glu Val Ile Lys ©
I S

'

10 H's Leu Ile Ser Lyg Lys Lys Cys Asp 1bhg - 20
G u Xaa Al a A aghyschguryal gAkarkau 18y pheecsNHia Ser Lys Lys 30

35 Ala Val Ala Tyr Tyr Atg Gy Leu Asp Xaa Sep Val 35 40
45 - 42 - || ByBrayéhaspecld vefspl¥ahl¥ally¥aleMavadl a1ahLedl :

55 25 60 Asp Ala Leu Bbt Thr Gy Tyr Thr &y Asp Phe Asp 65

70 Ser Xaaslle #3p Tye Asn Eia Tpd ¥ih T§r Tyr Lys Gly Leu 886p5 (2)

| NFORMATI ON FOR SEQ | D NG 1240
Val Ser Val Ile Pro Thr Ser Gly Asp Thr Asp Ala

50 55 60
Leu Met Thr Gly Tyr Thr Gly Asp Phe/Asp Ser Val
65 70
Ile Asp Cys
: 75
10
(2) INFORMATION FOR SEQ ID NO:6:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 77 amino acids
{(B) TYPE: amino acid
15 (D} TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide
{ix) FEATURE: .
(A) NAME/KEY: Modlfled-81te
(B) LOCATION: 3
20 (D) OTHER INFORMATION: /note= "Norvaline"
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 7
(D) OTHER INFORMATION: /note= "Norvaline"
25 (ix) FEATURE:
(A) NAME/KEY: Modlfled-s:l.te
(B) LOCATION: 16 :
(D) OTHER INFORMATION: /note= "Norvaline"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:
30 Lys Ala Xaa Pro Leu Glu Xaa Val Lys Gly Gly Arg
1 5 10
His Leu Ile Xaa 'Cys His Thr Lys Lys Lys Cys Asp
15 ' 20 :
Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn
25 30 : 35
Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val
35 40 __45
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(i) SEQUENCE CHARACTER! STI CS:

acid (D TOPOLOGY: linear 10 (ii) MOLECULE TYPE: peptlde (i x) FEATURE:
NAMVE/ KEY: Modified-site (B) LOCATION. 3 15 - (D) OTHER

| NFORMATI ON:

/ note= "Norvaline" (ix) FEATURE:
(B) LOCATION: 7 (D) OTHER | NFORMATI ON: / note= "VO0. 30; AO. 30; TO 10; FO. 10;

(A) LENGTH: 81 amino acids (B) TYPE: am no

(A

(A) NAME/ KEY: Modified-site

"Y0. 10; Norval i neQ. 10" 20 . (i x) FEATURE 7 CA) NAME/ KEY: Modified-site

(B) LOCATION: 63 (D) OTHER | NFORMATI ON:
DESCRI PTI R SEQ I D NO 12: 25

Jy Arg 1

Lys Lys Lys Cys Asp 5kb
Leu Ay Ile Asislb Ala Leu Met Thr GI3p Tyr Thr Gly IZ%J PhagsAg®a Val Al a Tyr

) du Leu Ala Ala L% Leu Val

Tyr Arg Ay Leu Asp Val Ser Val €0

Ile Pro Thr SerSed Wals I hgAsmIC¥eal Val Ala Thr 50 55
60 Asp Ala Xaa Met Thr A% Tyr Thr Ay Asp Phe G u 65
Ser Val |I® Asp Cys Asn Thr Cys Val 75 80 35 - 43-

| NFORVATI ON FOR SFQReMATIoN FOR sEQ ID NO:7:

10

15

20

30

35

(i) SEQUENCE CHARACTERISTICS: /
(A) LENGTH: 81 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear

(1i) MOLECULE TYPE: peptide

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: 3
(D} OTHER INFORMATION: /note= "Norvaline"

{ix) FEATURE:
(A) NAME/KEY: Modlfled—s:Lte
(B) LOCATION: 7
(D) OTHER. INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 16 _
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
' {A) NAME/KEY: Modified- s:Lte
(B) LOCATION: 26 .
(D) OTHER INFORMATION: /note= "Norleucine"

{(ix) FEATURE:
(A} NAME/KEY: Modified-site
{B) LOCATION: 31
(D) OTHER INFORMATION: /note= "Norvaline"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Lys Ala Xaa Pro Leu Glu Xaa Val Lys Gly Gly Arg

1 5 10

His Leu Ile Xaa Cys His Thr Lys Lys Lys Cys Asp

15 20
Glu Xaa Ala Ala Lys Leu Xaa Ala Leu Gly Ile Asn
25 30 35
Sheet Has Beei‘lﬂeﬁi‘ced

/ note= "Norl euci ne" (xi) SEQUENEE
Lys Ala Xaa Pro Leu Gu Val Val Lys vy
Ile Pro THxr Ser Gly Asp Val V4D Wik U=l Alx Bime Cys His Ser

Al a
45

70
(2)
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(1) SEQUENCE CHARACTERI STICS: (A) LENGTH. 81 am no acids (B) TYPE: am no
acid (D TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (ix) FEATURE: (A)
NAMVE/ KEY: Modified-site (B) LOCATION: 3 (D) OTHER | NFORMATI ON: /note=
"Norval ine" 10 (ix) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 7
(D) OTHER | NFORVATI ON: / note= "VO0. 30; AO. 30; TO. 10; FO. 10; YO. 10; Nor val i ne0. 10"
15 . ° (i x) FEATURE: (A) NAME/ KEY: Modi hged-site (B) LOCATION: 16 (D)
OTHER | NFORVATI O\t /note= "Norval ine" (ix) FEATURE: (A) NAME/ KEY: o
Modi fi ed-Site (B) LOCATION: 26 20 (D) OTHER | NFORVATI ON:

/ note= "Norl euklaevalix)laFEpfUREr Ady NAVELKHYAshbURfI €ersvad (B) LOCATI ON:
46 (D) OTHER | NFORMATI ON: /#40t e= "Norval i ne" 2545 (i x) FEATURE: (A
NAVE/ KEY: NbdiIledPJsbt'EhtaﬁetC@?I&lp yeli( M)alOVHERVaNF@IMATh@\I / not e=
"Hydroxyproline" (iX§ FEATURE: (A) NAVEAPREY: Modified-site 6B8) LOCATI ON. 63

4

30 Asp (B} a JreeRMe NFORVAGLENT YN She=GlroASPu&hee Bspxi ) SEQUENCE
DESCRI PTION: SEQ I D NO 13: _Lys #Pa Xaa Pro Lleu G.u V8l Vval Lys Ay Gy Arg
1 5 Ser Val Ile Asp Cys AsngThx Cys Val

75 . 80 -

{2) INFORMATION FOR SEQ ID NO:8: 7/

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 81 amino acids
10 (B) TYPE: amino acid
’ (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{ix) FEATURE:
15 (A) NAME/KEY: Modified-site
. (B) LOCATION: 3
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 7 |
20. ‘(D) OTHER INFORMATION: /note= "Norvaline"
(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 16
(D} OTHER INFORMATION: /note= "Norvaline®

(ix) FEATURE:
25 {A) NAME/KREY: Modified-site
(B) LOCATION: 26
(D} OTHER INFORMATION: /note= "Norleucine"

(ix) FEATURE:
{p) NAME/KEY:.Modified-site
(B} LOCATION: 38
(D) OTHER INFORMATION: /note= “"Norvaline"

30 .
(xi) SEQUENCE DESCRIP‘I‘ION: SEQ ID NO:8:
Lys Ala Xaa Pro Leu Glu Xaa Val Lys Gly Gly Arg
Hl; Leu Iig Xaa Cyz His Ala Lyg Lys L;g Cys Asp
35
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- 44 - Hs Leu lle Xaa Cys H's Ser Lys Lys Lys Cys Asp 15
20 Qu Xaa Ala Ala Lys Leu Val Ala Leu Ay Ile Asn 25

35 Ala Val Ala Tyr Tyr Arg Gy Leu Asp Xaa Ser Val 40 -
IlePro Thr Ala Ay Asp Val Val Val Val Ala Thr 50

60 Asp Ala Xaa Met Thr Ay Tyr Thr Ay Asp Phe Asp 65

Ser val Ile Asp Cys Asn Thr Cys Val 75 - 39 80 10 (2)
| NFORVATI ON FCR SEQ ID NO 14: (i) SEQUENCE CHARACTER! STI CS:
anm no acids’ (B) TYPE: anino acid (D) TOPOLOGY: linear 15

MOLECULE TYPE: sdpt iXce (AiDa)

LOCATI ON: 3 (D) @BHER | NFORVATI ON: / r@ e= "Norval i ne" 20 35
FEATURE: (A) NAREEKEwa Wdi fTysd-Byat AXd)GLOAT A¢p VAID)SeITHER | NFORVATI ON:
/ not e= " V0. 30; AO. 30; TO. 10; FO.4K; YO0. 10; Nor val | neO413)'|'JE& X)_ FEATURE: 25

(A) NAMVE/ KEY: MBdief iP&@ Shre Sem) chmmahéfib)"@r

"Nor val i ne

30

45 5
55

70

(A) LENGTH._. 81
(ii) -

MIRPATIHRE L) VAANE KBeu Midi f1led Zsint e (B)

(1 x)

ANFOIWXTI ON:  / not e=

LA |f|ed site (B LCGKNICN 26 (D)
OTFER | NECRVATI &2 At et |'\‘iﬁt{ e 1y 7 1H m%,( e

10

15

20

25

30

35

Ser Val Ile Asp Cys Asn Thr Cys Val
75 80
;
(2) INFORMATION FOR SEQ ID NO:9:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 81 amino acids

(B) TYPE: amino acid
{D) . TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
(ix) FEATURE:

(A} NAME/KEY: Modified-site
(B} LOCATION: 3

(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 7
{D) OTHER INFORMATION: /note=
*"V0.30;A0.30;T0.10;F0.10;Y0.10

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 38

;Norvaline0.10"

(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 46

(D) OTHER INFORMATION: /note= "Norvaline"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

Lys Ala Xaa Pro Leu Glu Val Val Lys Gly Gly
1 5 10 .
His Leu Ile Phe Cys His Ser Lys Lys Lys Cys

15 20
Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile
25 30 35

Sheet Has Been Replaced
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(A) NAVE/ KEY: Modified-site (B) LOCATION: 35 (D) OTHER | NFORMATI O\t / not e=

"Nor | euci ne" (ix) FEATURE: 35 - 45 - (A) NAME/ KEY: Modified-site (B)
LOCATI ON: 44 (D) OTHER | NFORMATI ON: / note= "Norl eucine" (ix) FEATURE: (A)
NAME/ KEY: Modified-site 5 (B) LOCATION: 63 (D) OTHER
| NFORMATI ON: / note= "Norl euci ne" (xi) SEQUENCE DESCRI PTI ON: SEQ I D NG 14:
"Lys Ala Xaa Pro Leu Gu Val Val Lys Gy Gy &rg 1 5 .
10 10 Hs Leu Ile Xaa Cys His Ser Lys Lys Lys Cys Asp 15 o
20 Qu Xaa Ala Ala Lys Leu Val Ala Leu Ay Xaa Asn 25 30
35 Ala Val Al aaJkyrxaky Al qyd Wytadrds BlyalLebe AsynlXad) Sexr Val 45
Ile Pro Thr Ala Ay Asp Valaoval Val Val Ala Thrs0 55
60 Asp Al a Xad WetPrthiTha \Sehy GIfhAsg Walds YaRh&alspads Ala Thr 70
Ser Val Ile Asp Cyss®sn Thr Cys Val 7555 80 @) | NFORMATI ON

FOR SEQ | D NOASR AR (Geu MedUier GaniaeT frsBlosAgp)Phed&®d: 81 ani no
acids (B) TYPE: anino acid (D) $FOPOLOGY: |inear :(ii’® MOLECULE TYPE: peptide
25 (ix) PEATURIer Val Ile Asp Cys Asn Thr Cys Val

75 80 -

(2) INFORMATION FOR SEQ ID NO:10: /
(1) SEQUENCE CHARACTERISTICS:
. (A) LENGTH: 81 amino acids
10 (B) TYPE: amino acid
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

{ix)} FEATURE:
(A) NAME/KEY: Modified-site

15 (B) LOCATION: 3
(D} OTHER INFORMATION: /note= "Norvaline"
(ix) FEATURE: | '
(A) NAME/KEY: Modified-site
(B) LOCATION: 7 .
(D} OTHER INFORMATION: /note=
20 "V0.30;A0.30;T0.10;F0.10;Y0.10;Norvaline0.10"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:
Lys Ala Xaa Pro Leu Glu Val vVal Lys Gly Gly Arg
1 ) 5 . 10
His Leu Ile Phe Cys His Ser Lys Lys Lys Cys Asp
25 15 20
Glu Leu Ala Ala Lys Leu Val Ala Leu Gly Ile Asn
25 30 35
Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser Val
40 . 45
Ile Pro Thr Ser Gly Asp Val Val val Val Ala Thr
50 55 60
30 Asp Ala Leu Met Thr Gly Tyr Thr Gly Glu Phe Asp
65 70
Ser Val Ile Asp Cys Asn Thr Cys Val
75 80
35 . -
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(A) NAVE/ KEY: Modified-site (B) LOCATION: 3 (D) OTHER | NFORMATI ON:
(A) NAME/ KEY: Modified-site (B)
/ not e= "VO. 30; AQ. 30; TO. 10; FO. 10; YO. 10;

"Nor val i ne"

(i x) FEATURE: 30
LOCATION: 7 (D) OTHER | NFORMATI ON:

Norval i ne0. 10" (i x) FEATURE: (A) NAME/ KEY: Modified-site 35

LOCATION: 16 (D) OTHER | NFORMATI ON:
‘NAME/'KEY: Modified-site (B) LOCATION: 26 5. 43 -
/ note= "Norl euci ne" (ix) FEATURE: i
(B) .LOCATION: 46 (D) OTHER | NFORMATI ON: /note= "Norvaline" (ix) FEATURE: 10

| NFORIVATI ON:

(B)
/ note= "Norval ine" (ix) FEATURE:

/

(D) OTHER
(A) NAME/ KEY: Modi fi ed-.site

(A) NAVE/ KEY: Moz} f INHORMAEIOB) FORCSEQOND &®:1l): OTHER | NFORVATI ON:

"Nor | euci ne"

(i x) FEATURE:
(D) OTHER | NFORNATI OKNiL) / SBQUENCRo CHARAGEIERLSTIL OS5

NO 15: Lys Ala Xaa Pro LedAHd LENGTHyaB1 paigoy agi@sarg 1
10 His Leu Ile Xaa Cys HiéBSe?YEgsog§§n9y§ Asp 20

20 Qu Xaa Ala Ala Lys LedPVaFORPROG; diipedTe Asn 25

30 Aa VelSAa TV TYE) ABEthr e F3eTde v

10

15

20

25

30

35

Lys
His
Glu

25
Ala

(ix) FEATURE: '
(A) NAME/KEY: Modified-site
(B} LOCATION: 3

15

(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE: .
(A) NAME/KEY: Modified-site
(B} LOCATION: 7
(D) OTHER INFORMATION: /note=

not e=

(A)

/ not e=
(A) NAME/ KEY: Modified-site (B) LOCATION. 74 15
ENCE DESCRI PTION: SEQ I D

5
30

"V0.30;A0.30;T0.10;F0.10;Y0.10;Noxrvaline0.10"

(ix) FEATURE:
. (A) NAME/KEY: Modified-site
(B) LOCATION: 16

(D) OTHER INFORMATION: /note= "Nbrva}ine"

(ix) FEATURE: . .
(A) NAME/KEY: Modified-site
{B) LOCATION: 26 '

(D) OTHER INFORMATION: /note= "Norleucine®

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 46

(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE: .
(A) NAME/KEY: Modified-site
(B) LOCATION: 74

(D) OTHER INFORMATION: /note= "Norvaline®

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

Ala Xaa Pro Leu Glu Val Val Lys Gly Gly
Leu Iie Xaa Cyg His Ser Lys Lys L;g Cys
Xaa Aiz Ala Lys Leu Val Aig Leu Gly Ile
Val Ala TZE Tyr Aig Gly Leu Azg Xaa SZi
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40
55

Asp 65
80" (2)

CHARACTERI STI CS:
i near

TEPOLOGY:

45 I1e Pro Thr Ala dy Asp Val
60 25
70 Ser Xaa Ile Asp Cys Asn Thr Cys Val

Asp Al a

Xaa Met Thr

| NFORVMATI ON FOR SEQ I D NO 16: 30 (
(A) LENGTH: 81 amino acids (B) TYPE: amno acid (D)
(i) MOLECULE TYPE: peptidg, 35

Val Val
Ay Tyr

Val
Ser

i) SEQUENCE
-47-

NAVE/ KEY: Modified-site (B) LOCATION. 3 (D) OTHER | NFORVATI ON:
"Nor val i ne* (ix) FEATURE:

LOCATI ON: 7 ( DT HER I TNGORMA |
Nor val i ne0. 10"

10-
"Nor | euci ne"

5

10

15

20

25

30

35

(i x) SEATURE:
AgD)AXA Hiu | MERORNIT | €1 Tywt B "Gly \Aadp Re @Asp FEATURE
NAVE/ KEY: Mbdified-site (B) LOCABON: 26 (D) OTHER ITFORMATI ON:
158er Xaa Il«)ASEATVREAsH AFhiNFE REME Modified-site (B)
LOCATI ON: 33 (D) OTHER |'N-ORMATI ON:

5
Ny s

(i x) FEATURE:

Ala Thr 50
Ay Asp Phe
75

(A)

/note= __ .

(A) NAVE/ KEY: Modified-site (B)
tesl "Wl 36i1AG7a30;A1@ Thyr0. 10; YO. 10;

(A) NAVE/ KBS Mbdified-site (B)6dOCATION: 16
(A

/ not e=

/ not e= "&brl euci ne" (ix) FEATURE:
(2) INFORMATION FOR SEQ ID NO:12:.

(i) SEQUENCE CHARACTERISTICS: I

{2a) LENGTH: 81 amino acids

{B) TYPE: amino acid

{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(ix) FEATURE: _

{A) NAME/KEY: Modified-site

(B) LOCATION: 3 _

(D) OTHER INFORMATION: /note= "Norvaline"
{ix) FEATURE:

{A) NAME/KEY: Modified-site

(B) LOCATION: 7

(D) OTHER INFORMATION: /note=

"W0.30;A0.30;T0.10;F0. 10 YO. 10 NcrvallneO 10V

{ix) FEATURE:

Lys.

His
Glu

25
Ala
Ile
Asp

Ser

(A) NAME/KEY: Modified-site
(B) LOCATION: 63
(D) OTHER INFORMATION: /note= "Norleucine"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Ala
Leu
Leu
Val
Pro

50
Ala

Val

Xaa
Ile

15
Ala
Ala
Thr

Xaa

Ile
75

Pro Leu Glu
5
Phe Cys His

Ala Lys Lew

30

Tyr Tyr Arg
40

Ser Gly Asp

Met Thr Gly

65
Asp Cys Asn

Val Val Lys

Ser Lys Lys
20
Val Ala Leu

Gly Leu Asp

45

Val val val
55

Tyr Thr Gly Asp

Thr Cys Val
80
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35
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(A) NAME/ KEY: Modified-site (B) LOCATI ON: 46 20 (D) OTHER

| NFORMATI ON: / note= "Norvaline" (ix) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 63 (D) OTHER | NFORMATI ON: /note= "Norl euci ne” (ix) FEATURE:
(A) NAME/ KEY: Modified-site (B) LOCATION. 74 (D) OTHER | NFORVATI ON: / not e=
"Norval i ne" (xi) SEQUENCE DESCRI PTION: SEQ I D NGO 16: 30 Lys Ala Xaa Pro

‘Leu,du Val val Lys Gy Ay Arg 1 - 43 - D 10 H's
Leu Ile Xaa Cys His Ser Lys Lys Lys Cys Asp 15 20 d u.Xaa /
Ala,Ala Ly8 Leu Val Ala Xaa Ay Ile Asn 25 30 ’

35 Ser Val Al a {yy IyrFORMBTHON FOR 2BRP XaaNGel3dVal 35 40

45 -48- 1le Pro Thr Ala Ay Asp Val Val Val Val Ala Ser 50

55. (5D SEQUENEE XCHARBCTERISTIYSTyr Ser Ay Asp Phe Asp 65
70 Ser Xaa |le Asp Cys AskAYhBENGEHYa81 7amino acids 80 5 (2)

| NFORMATI ON FOR SEQ | D NO(BY: Tg?g SEOLENCEC BYARACTERI STICS: (A) LENGTH: 81
anino acids (B) TYPE: ani fB) a€PBOLOFY TOPEREEN: |inear 10 (ii) MOLECULE

TYPE: peptsde (i x) FEATURE: NANVE/ KEY: ified-site
Pepts (1%) (11) MOLE&ULE TYPE: pep%? -

{(ix) FEATURE:
(A) NAME/KEY: Mod:.f1ed—s1te
(B) LOCATION: 3
(D) OTHER INFORMATION: /note= "Norvaline®

10
{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 7
(D) OTHER INFORMATION: /note=
"V0.30;A0.30; TO 10;F0.10;Y0.10; NorvallneO 10"
15 (ix) FEATURE:
) (A) NAME/KEY: Modified-site
(B) LOCATION: 16 . .
(D) OTHER INFORMATION: /note= "Norva}ine"
{ix} FEATURE: .
~ {A) NAME/KEY: Modified- 91te
" ({B) LOCATION: 26
20 (D) OTHER INFORMATION: /note= "Norleucine"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 46
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE: '
25 (A) NAME/KEY: Modified-siteé
(B) LOCATION: 50 ‘
(D) OTHER INFORMATION: /note= "Hydroxyproline"

(ix) FEATURE:
(A) NAME/KEY Modified-site
(B) LOCATION: 63
30 (D) OTHER INFORMATION: /note= "Norleucine"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

Lys Ala Xaa Pro Leu Glu Val Val Lys Gly Gly Arg
1 5 10 -

35 e
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(B) LOCATION: 3 15 (D) OTHER | NFORVATI ON:  / not e= "Norval i ne"
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 7 (D) OTHER

| NFORMATI ON:  / not e= " V0. 30; AO. 30; TO. 10; FO. 10; YO. 10; Nor val i ne0. 10" 20

(i X) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION. 16 (D) OTHER

J NFORMVATI ON: / note= "Norvaline" (ix) FEATURE: (A) NAVE/ KEY: Modified-site

25 . (B) LOCATION: 26 (D) OTHER {{NEORVATI ON: /note= "Norl euci ne"
(i x) FEATURE: (A) NAME/ KBY: Modified-site (B) LOCATION 33 (D) OTHER .
| NFORMATI AN /note= "Norl euci ne" 30 (i x) FEATURE: (A) NANVE KEY:

Modi fied-site ()s IETATIIEN Xak6 (3B HildESer NRERNINE Qbys / Gps eAsp Nor val i ne”
(i x) FEATURE: (A) NAME/ KBBY: Modified-site 320 -49- (B) LOCATION: 63 (D)
OTHER | NFORVATIGIN YarotAsta "MNay |Iexeilmd VaX )AREATMRES1Y A LO/AAEN KEY:

Modi fied-site (B35 LOCATION: 74 5 30 (D) OTHER 3WFORMATI ON: / not e=
"Norval i ne" (xi& asE@JEMé@ L'iBscﬁrFrlm GB0 Ly wgﬂiaiy%em ¥akaa Pro Leu

G u Vval Vval Lys 10 Hi's Leu

5
Ile Xaa OB Hi SIJSérP{?sT}LIS/g\]L%/sG]@sA%pval Val Val Val Ala Tlslg

Asp Ala Xaa Met Thr Gly Tyr Thr Gly Asp Phe Asp
65 70
Ser Val Ile Asp Cys Asn Thr Cys Val'
75 80

10 (2) INFORMATION FOR SEQ ID NO:14:

{i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 81 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear

15 - (ii) MOLECULE TYPE: peptide

(ix) FEATURE: ‘
{A) NAME/KEY: Modified-sgite
(B) LOCATION: 3 :
(D) OTHER INFORMATION: /note= "Norvaline"

20 (ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 7
(D) OTHER INFORMATION: /note=
"V0.30;A0,.30;T0.10;F0.10;Y0.10;Norvaline0.10"

(ix) FEATURE:
25 (A) NAME/KEY: Modified-site
(B) LOCATION: 16
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 26
(D) OTHER INFORMATION: /note= "Norleucine"

30
{(ix) FEATURE
(A} NAME/KEY: Modified-site
(B} LOCATION: 35 .
(D) OTHER INFORMATION: /note= "Norleucine"
(ix) FEATURE:
35 ) T
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10 15 20 Au Xaa Ala Ala Lys Leu Val Ala Xaa

Ay Ile Asn 25 30 35 Ala lle Ala Tyr Tyr
Arg Ay Leu Asp Xaa Ser Val 40 45 Ile Pro Thr Ala Ay Asp
Val .'val Vval Val Ala Ser 50 55 60 Asp Al a
Xaa Met Thr Ay Tyr Ser Ay Asp Phe Asp 65 70 Ser Xaa lle
"Asp, Cys Asn Thr Cys Val 75 _ 4280 (2) I NFORVATION FOR SEQ I D

NO 18: 20 (1) SEQUENCE CHARACTERIS%FCS: (A) LENGTH: ‘81 am no ackds

(B). TYPE:®anino acid (D) TOPOLOGY: |inear (ii).MOLECULE TYPE: peptide 25
(ix) FEATURE: (A) NAMVE/ KEY) wMadizfkee:subaitBedLeOCad! ON 3 (D) OTHER

| NFORVATI ON:  / not e= " Nor yB} | netatioN: FEATURE: (A) NAVE/ KEY: Mdified-site
30 (B) LOCAD) QrHER( DNFORMERIONEORMAEEEN"NObRdeaeihe®. 30;

AO. 30; TO. 10; FO. 10; YO. 10; Nor val i ne0. 10" (i x) FEATURE: (A) NAME/ KEY:
Mbdi fi ed-site (B) [LEATFERFURB: 35 (D) OTHER | NFORNMATI ON: / not e=
"Norval i ne" (ix) FEATURE{A|ANAMBXEKEKEYMophfiefegitpte (B) LOCATION: 26 (D)

OTHER | NFORMATI ON:  / not e¥B)Y N6PCRTEPNe" 68 (i x) FEATURE:
(D) OTHER INFORMATION: /note= "Norleucine®

(xi) SEQUENCE DESCRIPTION: SEQ /ID NO:14:

Lys Ala Xaa Pro Leu Glu Val Val Lys Gly Gly Arg

1 5 10
10 His Leu Ile Xaa Cys His Ser Lys Lys Lys Cys Asp
15 .20 .
Glu Xaa Ala Ala Lys Leu Val Ala Leu Gly Xaa Asn
25 30 ' 35
Ala Val Ala Tyr Tyr Arg Gly Xaa Asp Val Ser Val
40 45
Ile Pro Thr Ala Gly Asp Val Val val Val Ala Thr
15 50 55 . 60
Asp Ala Xaa Met Thr Gly Tyr Thr Gly Asp Phe Asp
65 70 .
Ser Val Ile Asp Cys Asn Thr Cys Val
75 80
(2) INFORMATION FOR SEQ ID NO:15:
20
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 81 amino acids
(B) TYPE: amino acid
(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
25

(ix) FEATURE:
"{A) NAME/KEY: Modified-site
(B LOCATION: 3 i
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
30 (A) NAME/KEY: Modified-site
(B) LOCATION: 7
(D) OTHER INFORMATION: /note=
"V0.30;A0.30;T0.10;F0.10;Y0.10;Noxrvaline0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site

35 L e
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(A) NAVE/ KEY: Modified-site (B) LOCATION: 33 (D) OTHER | NFORVATI ON: /note=
"Nor | euci ne" (ix) FEATURE: (A) NAME/ KEY: Modified-site 10 (B)
LOCATI ON: 46 (D) OTHER | NFORVATI ON: /note= "Norvaline" (ix) FEATURE: (A)
NAVE/ KEY: Modified-site (B) LOCATION: 63 (D) OTHER | NFORMATI ON: / not e=
_"Norl eucine" 15 (i x) FEATURE: (A NANE/KEY Modi fied-site (B)
LOCATI ON: 74 (D) OTHER | NFORMATI ON: / not e=4¢ Norval i ne" (xi) SEQUENCE
DESCRI PTION:  SEQ I D NO 18: 20 Lys Al a Xaa Pro Leu Gu Val Val Lys Ay_Gvy

Arg 1 5 10 H's Leu Ile Xaa Cys H's Ser Lys
Lys Lys Cys Au 15 (B) LOCATION201& u Xaa Ala Ala Lys Leu Val Ala Xaa
Ay lle Asn 25 (D} OTHEBOINFORMATION: /note=38N2Fvaliped Val Ser
Tyr Tyr Arg Gy Leu Asp Xaa Ser Val 40 . 45 Ile Pro Thr Al a
Ay Asp Val Val Valliyal FERIFUREr 50 55 60
Asp Ala Xaa Met Thr Ay ¥ géMEéngAsgoﬁhélﬂgpsBBG 70 Ser
Xaa Ile Asp Cys Asn Thr Loca & |, NFORVATI ON
FOR SEQ I® NO 19: (i) SEMBEN eﬂAﬁﬂé‘PEﬂﬁﬁPﬁs /PQ):GEENE‘PFI e§£iBfi" o aci ds

(B) TYPE: am no aci,d_35 (D TOPOLOGY: |inear
(ix) FEATURE:

{A) NAME/KEY: Modified-site
(B) LOCATION: 46 P
(D) OTHER INFORMATION: /notes= "Norvallne"

(ix) FEATURE:
10 (A) NAME/KEY: Modified-site
{B) LOCATION: 63
{D) OTHER INFORMATION: /note= "Norleucine"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
{B} LOCATION: 74
15 (D) OTHER INFORMATION: /note= "Norvaline"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Lys Ala Xaa Pro Leu Glu Val Val Lys Gly Gly.Arg
1 . 5 10
His Leu Ile Xaa Cys His Ser Lys Lys Lys Cys Asp
20 15 20 .
Glu Xaa Ala Ala Lys Leu Val Ala Leu Gly Ile Asn
25 30 35
Ala Val Ala Tyr Tyr Arg Gly Leu Asp Xaa Ser Val
40 45
Ile Pro Thr Ala Gly Asp Val Val Vval Vval Ala Thr
K 50 ' 55 60
Asp Ala Xaa Met Thr Gly Tyr Ser Gly Asp Phe Asp
25 65 70
Ser Xaa Ile Asp Cys Asn Thr Cys Val
75 80

{2) INFORMATION FOR SEQ ID NO:16:
30 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 81 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

35 . - —_——— S . ——
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- 51 - (ii) MOLECULE TYPE: peptide (ix) FEATURE: (A) NAMVE KEY:

Modi fied-site (B). LOCATION: 3 (D) OTHER | NFORVATI ON: / note= "Norvaline"
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION. 7 (D) OTHER

| NFORVATI ON: / not e= " V0. 30; AO. 30; TO. 10; FO. 10; YO . 10; Norval i neQ. 10" 10

(i x) FEATURE: (A) NAVE/ KEY: Modified-site (B) LOCATION: 16 (D) OTHER

"I NFORMATI ON: / note= "Norvaline" (ix) FEATURE:.. (A) NAVE/ KEY: Modified-site
15 (B) LOCATION: 26 (D) OTHER | NFORMVATI ON: / note= "hbrlegnLne”f
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 33 (D) OTHER

| NFORVATI ON: / not eEAXNEFEATUEREL" 20 (i x) FEATURE: (A) NAME KEY:

Modi fied-site (B) LOCATI (N NEME[EECTHERI] fFGRMAITEEN: /note= "Norvaline"
(i-x) FEATURE: (A) NAME/ K& MOOATI@M: s3te 25 (B) LOCATION. 63
(D) OTHER | NFORMATI ON: / (o cQTHERr TRECRMATION % ) /mepeeRENoY Y@ L AR/ KEY:

Modi fied-site (B) LOCATION:. 74 (D) OTHER | NFORVATI ON: /note= "Norvaline" 30
(xi) SEQUENCE DESCR:AT |WT%| NO: 19: gs Al a,Xaa Pro Leu G u Val Val

L d S A 1 : Modified-site 10 35
ys y y Arg (B) LOCATION: 7 -

(D) OTHER INFORMATION: /note=
"V0.30;A0.30;T0.10;F0.10;Y0.10;Norvaline0.10"
gt
{(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 16 _
10 (D) -OTHER INFORMATION: /note= "Norvaline'

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{(B) LOCATION: 26
(D) OTHER INFORMATION: /note= "Norleucine"

15 * .{ix) FEATURE:
. (A) NAME/KEY: Modified-site
(B) LOCATION: 33 _ .
(D) OTHER INFORMATION: /note= "Norleucine"

(ix) FEATURE: -
(A) NAME/KEY: Modlfled-51te
"(B) LOCATION: 46
20 . (D) OTHER INFORMATION: /note= "*Norvaline"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 63
(D) OTHER INFORMATION: /note= "Norleucine"

25 {ix) FEATURE:
(A) NAME/KEY: Modified-site
{(B) LOCATION: 74 .
(D) OTHER INFORMATION: /note= "Norvaline"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

30 Lys Ala Xaa Pro Leu Glu Val Val Lys Gly Gly Arg
1 . 5 10

His Leu Ile Xaa Cys His Ser Lys Lys Lys Cys Asp

15 .20 :

Glu Xaa Ala Ala Lys Leu Val Ala Xaa Gly Ile Asn

25 30 35
Ser Val Ala Tyr Tyr Arg Gly Leu Asp Xaa Ser Val
35 40 45
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-52 - His Leu lle Xaa Cys His Ser Arg Lys Lys Cys Asp 15

20 Qu Xaa Ala Ala Lys Leu Val Ala Xaa Gy Ile Asn 25 30
35 Ala Val Ser Tyr Tyr Arg Ay Leu Asp Xaa Ser Val 40 - 45
5 Ile Pro Thr Ala Ay Asp Val Val Val Val Ala Ser 50

55 X 60 Asp Ala Xaa Met Thr Ay Tyr Ser Gy Asp Phe Asp 65
70 Ser Xaa |le Asp Cys Asn Thr Cys Val 75 - 80 10 (2)

| NFORMATI ON FOR SEQ I'D NG 20: (i) SEQUENCE &BARACTER! STI Cs: (A) LENGTH 81
anino acid$ (B) TYPE: anmino acid (D) TOPOLOGY: |inear 15 (ii) 7
MOLECULE TYPE: pegt ble thx) AEGAGUREASOAVaIAMEIKES] Maii ﬁsil%ds%'zi e (B)

LOCATI ON: 3 (D) OTHERoI NFORVATI ON: / not ess' Nor val i ne” 6o (ix)
FEATURE: (A) NAMEDKEYa Khdi MeedThirt €1¢BryrOSAH Qly A INFCRN%TICN:

/ not e= "VO0. 30; AO. 30; TO. 10; FO. 10; ¥6. 10; Nor val i ne0. 10" x) FEA URE: 25

(A) NAME/ KEY: MBerfXad- $leeAéB) CvECASNOThrl €yEDVall HER | NFORVATI ON: / not e=
"Norval i ne" (ix) FEATURE75(A) NAME/ KEY: Mbdi @Bi0ed-site (B) LOCATION: 26 (D)
OTHER | NFGRVATI ON: / not e= " Nor |l euci ne" 30

(2) INFORMATION FOR SEQ ID NO:17:

-

(i) SEQUENCE CHARACTERISTICS: /
(A) LENGTH: 81 amino acids
(B) TYPE: amino acid
10 (D) TOPOLOGY: linear

" (ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Modified-site -
(B) LOCATION: 3
15 (D) OTHER INFORMATION: /note= "Norvaline®"

{ix) FEATURE:
(A) NAME/KEY: Modified-sgite
(B) LOCATION: 7
(D) OTHER INFORMATION: /note=
"V0.30;A0.30;T0.10;F0.10;Y0. 10 Norvaline0.10"

20 (ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 16
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE: _
(A) NAME/KEY: Modified-site
25 (B) LOCATION: 26
(D) OTHER INFORMATION: /note= "Norleucine®

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION:-33
(D) OTHER INFORMATION: /note= "Norleucine"

30 (ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 46 )
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
35 e
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(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 33 (D) OTHER

| NFORMATI ON:  / note= "Norl euci ne" (ix) FEATURE. 35 (A

NAME/ KEY: Modified-site -53 - (B) LOCATION: 46 (D) -OTHER | NFORMATI ON:
/note= "Norvaline" (ix) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATI ON:
63 5 (D) OTHER | NFORVATI ON: / note= "Norl euci ne" (ix) FEATURE:
(A NAME/ KEY: Modified-site (B) LOCATION _74 (D) OTHER | NFORMATI ON: /note=
“Norval i ne" 10 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 20: Lys Al a Xaa~
Pro.Leu A0 Val Xaa Lys Ay Gy Arg 1 5 " 10
Hs Leu Ile Xaa Cys H s SEB) MACATRONYHLys Asp 15 20 G u
Xaa Ala Ala Lys Leu Val AlR) )GEHER YINFGRMETION: /note= "Norleucirgd

35-15 Ala Val Ser Tyr Tyr Arg Ay Leu Asp Xaa Ser Val 40

45 Ile Pro Thr Ala Gx%) ASPATERENal Val Val Ala Ser 50 55
60 Asp Ala Xaa Met Thr g;rr Awwxy mw A@;teas 70
Ser Xaa Ile Asp Cys Asn T 80

(2) | NFORMATI ON FOR SEQ | @N%ggx(mi?@ﬁ@ﬁ@z d%éﬁf@ﬂ@énf( A) LENGTH;

84 ami no acids 25 (B) TYPE: amino-acid (D) TOPOLOGY: I|inear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17: '
/

Lys Ala Xaa Pro Leu Glu Val Val Lys Gly Gly Arg
1 5 - 10
His Leu Ile Xaa Cys His Ser Lys Lys Lys Cys Asp
10 15 20
Glu Xaa Ala Ala Lys Leu Val Ala Xaa Gly Ile Asn
25 30 35
Ala Ile Ala Tyr Tyr Arg Gly Leu Asp Xaa Ser Val
40 45
Ile Pro Thr Ala Gly Asp Val Val Val Val Ala Ser
50 55 60
15 Asp Ala Xaa Met Thr Gly Tyr Ser Gly Asp Phe Asp
.. 65 70
Ser Xaa Ile Asp Cys Asn Thr Cys Val
75 80

(2) INFORMATION FOR. SEQ ID NO:18:

20 (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 81 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 (ix) FEATURE:

(A) NAME/KEY: Modified-site
{B) LOCATION: 3
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
30 . ~ (B) LOCATION: 3
{D} OTHER INFORMATION: /note=
"V0.30;A0.30;T0.10;F0.10;Y0.10;Norvaline0.10"

(ix) FEATURE:
{A) NAME/KEY: Modified-site
{B) LOCATION: 16

35 .

This Sheet Has Been Rei

AR




(ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ ID NO 21: 30 Lys

Lys Lys Lys Ala Ile Pro Leu du Val

Ile Lys 1

10 Ay Ay Arg Hs Leu Ile Phe Cys H's Ser Arg Arg 15

Arg Cys Asp Qu Leu Ala Ala Lys Leu Val
Ala Tyr Tyr Arg Gy Leu Asp 40

35 35
' 45 Val
60 Val

Asp, Phe ASp Ser Val

Al a Leu 25

- 54 - Gy lle Asn Al a Val
Ser Val Ile Pro Thr Ser Gy Asp Val Mal Val 50
AIa Thr Asp Ala Leu Met Thr Ay Tyr Thr. Ay 65
Ile Asp Cys Asn Thr Cys Val 75

5

20
30

55
70 7z
80 (2)

I NFORMATI ON FOR SEQ | D N@p220THER SREURMAREIONARAGSERLSTNGPvalAhelvENGTH: 10

anm no acids 10
MGLECULE TYPE: pept(nﬂéa FRATURE:
Lys Phe Pro Ay Ay @

Val

(B) TYPE: amno acid (D) TOPOLOGY:
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 22:

BAME/KEBYMeModified-site 5

i near

(i)

10 (2) | NFORMATI ON FOR SEB) | BORBITZEN:(RF SEQUENCE CHARACTERI STICS: 20
(A) LENGTH: 62 amino aci dB) ( SFHERPENFQRMAFION:d /oD eFOPBo@beucinedar (ii)

MOLECULE JYPE: pept i de %I X FEATURE 25
Modi fied-site (B) K EEAT A)

10

15

20

30

35

Lys
His
Glu

25
Ala
Ile
Asp

Ser

(2)

NAME/KEY Modified-site
(B) LOCATION: 33
(D) OTHER INFORMATION: /néte=

(ix)} FEATURE:

(A) NAME/KEY: Modified-site
{(B) LOCATION: 46
(D) OTHER INFORMATION: /note=

(ix) FEATURE: ,
(A) NAME/KEY: Modified-site
(B) LOCATION: 63
(D) OTHER INFORMATION: /note=

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 74
(D) OTHER INFORMATION: /note=

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18:

Ala Xaa Pro Leu Glu Val Val Lys Gly Gly
5 10

Cys His Ser Lys Lys Lys
20
Lys

Leu Ile
15
Xaa Ala

Xaa Cys
Gly Ile

35
Ser

Ala Leu Vval

30
Tyr Tyr Arg Gly
40
Ala

Ala Xaa

Val Ser Leu Asp Xaa

45
Pro Thr Val val val Ala
50

Ala Xaa

Gly Asp Val
55
Gly Tyr

Asn Thr Cys
80

Thr
65

Cys

Met Ser Gly Asp Phe
70
Xaa Ile

75

Asp Val

INFORMATION FOR SEQ ID NO:19:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 81 amino acids

(B) TYPE: amino acid
(D) TOPOLOGY: linear

eet Has Been Replaced

TR

(A) NAME/ KEY:

"Norleucine"

"Norvaline®

"Norleucine"

"Norvaline"

Arg
Glu
Asn
Val
Ser

60
Asp



(D) OTHER | NFORMATI ON: /note= "Ornithine" (ix) FEATURE: (A) NAVE/ KEY:

Modi fi ed-site (B) LOCATION: 22 30 (D) OTHER | NFORVATI ON:
/I note= "Norvaline" (ix) FEATURE: (A) NAVE/ KEY: Modified-site (B) LOCATI ON:
31 (D) OTHER | NFORMATI ON: /note= "Norvaline" 35 (i x) FEATURE: (A)

NAVE/ KEY: Modified-site (B) LOCATION: 44 (D) OTHER | NFORMATI ON: /not e=
“Nor'l euci ne" (i x) FEATURE: (A) NAME/ KEY: |Vbd| f led-site (B) LOCATION. 58 5
(D) OTHER | NFORVATI ON: / not e= "Hydroxyproli he” . (xi) SEQUENCE DESCRI PTL-ONe
"SEQ I D NOe23: Lys Lye Lys Ile Pro Lys Pro Asn Xaa Lys Thr Lys 1

5 (118 l%ﬂEé%ﬂETli!“YPg npébglé@g Pro Asn Asp Xaa Lys Phe 10
15 Gy Ay " Asn Ile Xaa Ay @y Val Tyr Leu 25
30 35 VaI Pro Arg Arg Ay Pro Arg Xaa Ay Leu Arg Ala 40
45 Thr Arg Lys Thr (Iky EknTBrg:Ser G n Xaa Arg Gy 50 55

60 15 Arg Arg (2) | NFORMATNRMEFRRYSEMolRfied24itei ) SEQUENCE
CHARACTERI STI.CS: (A) LENGBM LO6¢AFmONe acids (B) TYPE: amino acid 20
(D) TOPOLEGY: linear (ii XDMODEBERE INFREMARION:de noite) F’mmﬁ.lr(eﬂ()
NAVE/ KEY: Modified-site
(ix) FEATURE:

(A) NAME/KEY: Modified-site

(B} LOCATION: 7 /

(D) OTHER INFORMATION: /notes=

"V0.30;A0.30;T0.10;F0.10;Y0.10;Norvaline0.10"

10 (ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 16
(D) OTHER INFORMATION: /note= "Norvaline®

(ix) FEATURE:
(A) NAME/KEY: Modified-site

15 (B) LOCATION: 26

(D) OTHER INFORMATION: /note= "Norleucine"
{ix) FEATURE:

(A) NAME/KEY: Modified-site

(B) LOCATION: 33 )

(D) OTHER INFORMATION: /note= "Norleucine

20 (ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 46
(D) OTHER INFORMATION: /note= "Norvaline"

{(ix) FEATURE:
{A) NAME/KEY: Modified-site
25 (B) LOCATION: 63
(D) OTHER INFORMATION: /note- "Norleucine®

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION:" 74
(D) OTHER INFORMATION: /note= "Norvaline"

30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:19:
Lys Ala Xaa Pro Leu Glu Val Val Lys Gly Gly Arg
1 . 5 10
35 ' o

This Sheet Has Been Replaced :
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25 (B) LOCATION: 7 (D) OTHER | NFORMATI ON: /note= "P0. 90; G0. 10"
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 11 (D) OTHER

| NFORVATI ON:  / not e= "Qrni t hi ne" 30 (i x) FEATURE: (A) NAME/ KEY:
Modi fied-site (B) LOCATION 13 (D) OTHER | NFORMATI ON: - / not e= " TO. 70; NO. 30"
(ix) FEATURE: (A) NAME/ KEY: Modified-site 35 (B) LOCATION: 24 °

-56- (D) OTHER | NFORMATI ON: / not e= "hbrvallggR (i x) FEATURE: (A) NAME KEY:
Modi fi ed-site (B) LOCATION: 33 (D) OTHER | NFORVATI ON: /note= "Norvaling'—b
(i x)} FEATURE: (A) NANE/KEY: Modi fied-site (B) LOCATION: 39 (D) OTHER
| NFORMATI ON: / ngy e~ 1.eNormh @l &iae cyid i I R TURE: Iﬂg%lﬂ Yasipdi fied-site
10 (B) LOCARION: 46 (D) OTHER | TI ON: /note= "Norl euci ne"
(i x) FEATURE: (&puNAME KEY aAVedithiedeni tval( Bla QGATIGUY 13k @Bh OTHER
| NFORVATI ON: / noks= "TO0. 90; PO. 10" 1530 (i x) FEATURE35(A) NAME/ KEY:
Nbdified site (Bla @aATISAXY TG (IPr AMERIVNESRVAEPOXaa/ Sere¥Val
"Hydroxyproline" (xi) SEQUEN@® DESCRI PTI ON: SEQ 145 NO 24:

5 Ile Pro Thr Ala Gly Asp Val Val Val Val Ala Ser

s

50 55 60
Asp Ala Xaa Met Thr Gly Tyr Ser Gly Asp Phe Asp
65 70
Ser Xaa Ile Asp Cys Asn Thr Cys Val’
75 80
10 (2) INFORMATION FOR SEQ ID NO:20:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 81 amino acids
(B} TYPE: amino acid
(D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 3
(D) OTHER INFORMATION: / note- "Norvallne "

20 (ix) FEATURE:
: (A) NAME/KEY: Modified-site
(B} LOCATION: 7
(D) OTHER INFORMATION: /note=
"Y0.30;A0.30;T0.10;F0.10;Y0.10;Norvaline0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 16
(D) OTHER INFORMATION: /note= "Norvaline"

25

(ix) FEATURE:
(A) NAME/KEY:r Modified-site
(B) LOCATION: 26
(D) OTHER INFORMATION: /note= "Norleucine™"
30
(ix) FEATURE:
(A} NAME/KEY: Modified-site
(B} LOCATION: 33
(D) OTHER INFORMATION: /note= "Norleuc1ne"

(ix) FEATURE:
(A) NAME/KEY: Modlfled site

35

Sheet Has Been Replaced
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20 Lys Lys Lys Ser Thr Ile Pro Lys Pro A n Xaa Lys 1 5

10 Thr Lys Arg Asn Thr Asn Lys Arg Pro A n Asp Xaa 15 20
Lys Phe Pro Ay Ay Ay An Ille Xaa Ay Ay Val 25 - 30
35°25 - Tyr Leu Xaa Pro Arg Arg Gy Pro Arg Xaa Gy Leu 40-

.45 Arg Ala Thr Arg Lys Thr Thr Gu Arg Ser G n Xaa 50 55

60 Arg Ay Arg Arg (2) | NFORMATI ON FOR SEQ I D NO 25: 30 (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH. 64 amino acids’¥B) TYPE: anino acid (D) .-~
TOPOLOGY: dinear (ii) MOLECULE TYPE: peptide 35 - 57 - (ix) FEATURE: (A)
NAVE/ KEY: Modified-site () eATON: 2g D) OTHER | NFORMATI ON: /not e=
" P0.90; . 10" (ix) FEATU '&R%THER INFORMATION: WGV LKEYindbelifiednsite (B)
LOCATION: 11 (D) OTHER | NFORMATION: /note= "Ornithine" (ix) FEATURE: (A)
NAME/ KEY: Mbdi fi ed-gis)e KERTORBGATI ON: 13 (D) OTHER | NFORVATI ON: / not e=
"T0.70; NO. 30" 10 (ix) FEARREAMEYKEWAVEIEEiddbdfted-site (B) LOCATI ON: 24
{B) LOCATION: 63
5 (D) OTHER INFORMATION: /note= "Norleucine"

(ix) FEATURE:
(A) NAME/KEY: Modified-site _
(B) LOCATION: 74 /
{D) OTHER INFORMATION: /note= "Norvaline"

10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:20:

Lys Ala Xaa Pro Leu Glu Val Xaa Lys Gly Gly Arg
1 5 10
His Leu Ile Xaa Cys His Ser Arg Lys Lys Cys Asp
15 20
Glu Xaa Ala Ala Lys Leu Val Ala Xaa Gly Ile Asn
15 . .25 30 35
Ala Val Ser Tyr Tyr Arg Gly Leu Asp Xaa Ser Val
40 45 _ .
Ile Pro Thr Ala Gly Asp Val Val Val Val Ala Ser
50 55 60
Asp Ala Xaa Met Thr Gly Tyr Ser Gly Asp Phe. Asp
. 65 70
Ser Xaa Ile Asp Cys Asn Thr Cys Val
20 75 80

(2) INFORMATION FOR SEQ ID NO:21:
(i} SEQUENCE CHARACTERISTICS:

(A) LENGTH: 84 amino acids
(B) TYPE: amino acid

25 (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:21:
%0 Lys Lys Lys Lys Ala Ile Pro Leu Glu Val Ile Lys
Gl;: Gly Arg His Le151 Ile Phe Cys His Sig Arg Arg
Arg Cys A;g Glu Leu Ala Ala L}zrg Leu Val Ala Leu
25 30 35
35 : L B

_ This Sheet Has Been RTlaced
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(D) OTHER | NFORMATI ON:

"Hydr oxyproline" (ix) FEATURE:

(D) OTHER | NFORMATI ON:

_Modified-site (B) LOCATION: 39 (D) OTHER | NFORVATI ON:

(i x) FEATURE: 25
(D) OTHER | NFORMATI ON:

Mbdi fied-site (B) LOCATION 51 (D) OTHER | NFORVATI ON:

30 (ix) FEATURG1y( AlLeNANE Y vidinliaedryst UByxk Bird QAT IKdN:

| NFORMATI ON: "Hydr oxwpr ol i ne" 35

/ not e=

/ note= "Norvaline" (ix) FEATURE: 15
NAMVE/ KEY: Modified-site (B) LOCATION: 27 (D) OTHER | NFORMATI ON: / not e=

/note= "Norval i ne" 20 (ix) FEATURE: (A) NAVNE/ KEY:

(A) NAME/ KEY:

/ note= "Norl euci ne" ?I X) FEATURE: (A) NAME/ KEY:.

(D) OTHER

SEQ I D NO 25: wml ey a3 Sdre Pro i Bex loby Bxsp G4l Xasm Lyl 1

5
20 5
30

sH0 Thr

Lys PhwaXaaldl Thel ns@ M@ Led dMotadria \G1F yIwal TS Gly

5

10

15

20

25

30

35

35 Tyr

Leu6®a Pro Arg Arg Gy Bro Arg Xaa Ay Leu

Asp Phe Asp Ser Val Ile Asp Cys Asn Thr Cys Val

75

80

(2) INFORMATION FOR SEQ ID NO:22: /

(2)

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B} TYPE: amino acid

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Val Lys Phe Pro Gly Gly Gly Gln Ile Met

1

5 10

INFORMATION FOR SEQ ID NO:23:

(i)

(ii)

(ix)

(ix)

{ix)

(ix)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 62 amino acids
{B) TYPE: amino acid
{D) TOPOLOGY: linear

MOLECULE TYPE: peptide

FEATURE :
{A) NAME/KEY: Modlfled s:.te
(B) LOCATION: 9 .
(D) OTHER INFORMATION: /note- "Ornithine®

FEATURE: ‘
(A) NAME/KEY: Modified-site
{B) LOCATION: 22
(D) OTHER INFORMATION: /note= "Norvaline"

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 31
{D) OTHER INFORMATION: /note= “"Norvaline"”

FEATURE:
(A) NAME/KEY: Modified-site

This Sheet Has Been Rerlaced

1

RN

(A)

(A) NAME/ KEY: Modified-site (B) LOCATION: 33

/ note= "Norl euci ne"
Mdified-site (B) LOCATI ON: 46

/ note= "TO. 90; PO 10"
-58- 4xi) SEQUEN DESCRI PTI ON:

Lys Arg Asn BB Asn Lys Arg Pro @t Asp Xaa 15

Vg



40 45 Arg Ala Thr Arg Lys Thr Thr u Arg Ser G n Xaa 50

55 60 Arg Gy Arg Arg 10 (2) | NFORMATION FOR SEQ I D
NG 26: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 64 amino acids (B) TYPE
amno acid (D) TOPOLOGY: |inear 15 (1i) MOLECULE TYPE: peptide (ix)

LFEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 7 (D) OTHER | NFORVATI ON:
/note= "P0.90; @. 10" 20 (ix) FEATURE: (A) NAYE/ KEY: Modified-site (B)
LOCATION: 11 (D) OTHER | NFORMATI ON: /note= "Ornithine" (ix) FEATURE: 25—
(A)- NAVE/ KBY: Modified-site (B) LOCATION: 13 (D) OTHER | NFORMATI ON: / not e=
"T0.70; NO. 30" (ix) FEATURER)(ADchAYBNKEYa Modified-site (B) LOCATI ON: 24
(D) OTHER | NFORMATI ON:  / ngbg=0OTNRRv ANFORMATAOWNI: X Y nBEATUREOY L AhcRIARE/ KEY:
Modi fied-site (B) LOCATION: 33 (D) OTHER | NFORVATI ON: / note= "Norvaline"
(i x) FEATURE: 35 (ix) FEATUREA) NAME/ KEY: Modified-site (B) LOCATION: 39
-59 - (A) NAME/KEY: Modified-site
(B) LOCATION: 58
5 (D) OTHER INFORMATION: /note= “"Hydroxyproline®

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23:

/
Lys Lys Lys Ile Pro Lys Pro Asn Xaa Lys Thr Lys

1 5 10
Arg Asn Thr Gln Arg Arg Pro Asn Asp Xaa Lys Phe
10 15 20
Pro Gly Gly Gly Asn Ile Xaa Gly Gly Val Tyr Leu
25 30 35
Val Pro Arg Arg Gly Pro Arg Xaa Gly Leu Arg Ala
40 45
Thr Arg Lys Thr Thr Glu Arg Ser Gln Xaa Arg Gly
50 55 60
15 Arg Arg
(2) INFORMATION FOR SEQ ID NO:24:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 64 amino ac1ds
(B) TYPE: amino acid
20 {D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(ix), FEATURE:
(A) NAME/KEY: Modified-site
25 {B) LOCATION: 7
(D) OTHER INFORMATION: /note- "pP0.90;G0.10"
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 11
(D) OTHER INFORMATION: /note= "Ornithine”
30 (ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D} OTHER INFORMATION: /note= "T0.70;N0.30"
(ix) FEATURE:
{A) NAME/KEY: Modlfled site
35 (B) LOCATION: 24

This Sheet Has Been Replaced
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(D) OTHER | NFORVATI ON: / note= "Norl euci ne" (ix) FEATURE: (A) NAVE KEY:

Modi fied-site (B) LOCATION. 46 (D) OTHER | NFORVATI ON: / not e= "Norl euci ne"

(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 51 (D) OTHER

| NFORMATI ON:  / not e= "TO0. 90; PO. 10" (ix) FEATURE: (A) NAME/ KEY: Modified-site
.10 (B) LOCATION: 53 (D) OTHER | NFORMVATI ON: / note= "Ornithine"
(i x) FEATURE: (A) NAME/ KEY: Modified-site @) LOCATI ON: 55 (D) OTHER

| NFORVATI ON: / note= 15 "T0."25; AO. 25; EO. 25; KO. 25" (i X).- <
FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 60 (D

OTHER. | NFORVATI ON: ] N0t e Heslig@iy BRGORMTIZN:  /not.e~{ iox SEQUEMGE

DESCRI PTION: SEQ I D NO 26: Lys Lys Lys Ser Thr Ile Pro Lys Pro A n Xaa Lys
1 5 (ix) FEATURE: 10 Thr Lys Arg Asn Thr Asn Lys Arg Pro
An Asp Xaa 15 (A) NAME7KEYY:S MIdd fRed-gixe@y Ay Asn Ile Xaa Gy
dy Vval 25 25 (B) LOCATION3O033 35 Tyr Leu Xaa Pro
Arg Arg Ay Pro Arg Xaa GD) UHHER) INFORMATION: /note4b "NoyvalldnElr Arg Xaa
Thr Thr ds1 Arg Ser A n Xaa 50 55 60 Arg.
dy Arg Arg 30 (G} HEARUKRE:ON FOR SEQ | D NO 27: (i) SEQUENCE

CHARACTERI STICS: (A) LENGMI NRME/(REYs HModdSied)-siveE: anino acid (D)

TOPOLOGY: |inear 35 (B)(iLy 132 TYPE: peptide )
(D} OTHER INFORMATION: /ntte= "Norleucine"

y 4

(ix) FEATURE:
{A) NAME/KEY: Modified-site
10 (B) LOCATION: 46
(D) OTHER INFORMATION: /note= "Norleucine"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 51
(D) -OTHER INFORMATION: /note= "T0.90;P0.10"
15 (ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 60 R
(D} OTHER INFORMATION: /note= "Hydroxyproline"

2 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:24:
Lys Lys Lys Ser Thr Ile Pro Lys Pro Gln Xaa Lys
1 5 10
Thr Lys Arg Asn Thr Asn Lys Arg Pro Gln Asp Xaa
' 15 20
Lys Phe Pro Gly Gly Gly Gln Ile Xaa Gly Gly Val
25 30 35
25 Tyr Leu Xaa Pro Arg Arg Gly Pro Arg Xaa Gly Leu
40 45
Arg Ala Thr Arg Lys Thr Thr Glu Arg Ser Glmn Xaa
50 55 60
Arg Gly Arg Arg

30 (2) INFORMATION FOR SEQ ID NO:25:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 64 amino acids
{B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii)* MOLECULE TYPE: peptide
35 ' o

heet Has Been Replaced
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-60 - (xi) SEQUENCE DESCRI PTION: SEQ I D NO. 27:

Leu Tyr Met 1

I D,NO 28: 5 (i) SEQUENCE CHARACTERI STI CS:
TYPE: amino acid (D) TOPOLOGY:

5 10 (2)

| NFORMATI ON: / note= "Norval i ne" (ix) FEATURE. 15
Modi fied-site (B) LOCATION: 33 (D) OTHER I'NEORMATI ON: / note= "Norl euci ne"

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 28: Lys Lys Lys Ser Ay Lys Pro Thr
lle Ile Pro Asp 20 (ix) HEEATURE:
Leu Tyr Arg G u Phe Asp AGD NeAME kEdS Modlfled s1te30

Hs Leu Pro Tyr Xaa Asp Gp) GOCEPION: 7
Met Met Leu Ala G u Asn AT LoTHER NTNSORMARIOR #Hote=

Gy Leu 50 (2)

| NFORMATI ON FOR SEQ I D NO 29:
(A) LENGTH. 59 ani nd*iciRBATIIRE:

TOPOLOGY: Sinear (ii) MOLEOUINAMBAKEY papddilfied-site

10

15

20

25

30

35

(ix)

(ix)

{ix)

(ix)

(ix)

(ix)

(ix)

(ix)

(B) LOCATION: 11
(D) OTHER INFORMATION: /note=

FEATURE : 4
(A) NAME/KEY: Modified-site
(B) LOCATION: 13
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 24
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: 27
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified- Slte
(B) LOCATION: 33
(D) OTHER INFORMATION: /note:

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 39
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modlfled site
(B) LOCATION: 46
(D} OTHER INFORMATION: /note=

FEATURE: -
(A) NAME/KEY:* Modified-site
(B} LOCATION: 51
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 60
(D) OTHER INFORMATION: /note=

This Sheet Has Been Replaced

TR

(1) SEQUENCE
(B) TYPE: amno acid (D)

Ile lle Pro Asp Arg G u Val

| NFORVATI ON FOR SEQ

(A) LENGTH -50 am no acids (B)
linear (ii) MOLECULE TYPE: peptide 10 (iXx)
-FEATURE: (A) NAME/ KEY: |Vbd|fled site (B) LOCATION: 15 (D) OTHER

(A) NAVE/ KEY:

10 Arg Qu Xaa

20 Asp Cys Ser @n
35

w45 25

CEC PRREEER ST Cs:

“Ornithine"
"T0.70;N0.30"
"Norvaline"
"Hydro¥yproline"
"Norvaline™
"Norleucine"
"Norleucine"
"T0.90;P0.10"

"Hydroxyproline"

7



(i x) FEATURE: 35 (A) NAME/ KEY: Modified-site  -61- (B)
LOCATI ON: 4 (D) OTHER | NFORMATI ON: /not e= "S0.80; NO. 20" (i x) FEATURE: (A)
NAVE/ KEY: Modified-site (B) LOCATION: 5 5 - (D) OTHER

| NFORMATI ON: / not e= " GD. 80; DO. 10; Q0. 10" (i x) FEATURE: (A) NAVE/ KEY:
Mdified-site (B) LOCATION: 6 (D) OTHER INFCRNATI ON: /note= "KO. 60; RO. 40"

10 . (i x) FEATURE: (A) NAME/ KEY: Modifi.gd-site (B) LOCATION. 7 (D)
OTHER | NFORMATI ON: / not e= " P0. 80; V0. 10; AO. 18 (|x) FEATURE: 15 e
(A)- NAVE/ KEY: Modified-site (B) LOCATION: 9 (D) OTHER | NFORMATI ON: / not e=
"10.60; V0.40" (ix) B TUBEQUERTENBNECKEYTIbNG SEedisite:£8) LOCATION. 10
(D) OTHER | NFORVATI ON: / note= 20 "1 Q 60; VO. 20; AQ. 20" (i x)
FEATURE: (A) NAMr Kiys Mpdi SeedThirt 81€BprbQLgd| Bhb GBn (Xda AVER
| NFORMATI ON: / not®= " RO. 80; KO. 20" 525 (i x) FEATORE: (A) NAMVE/ KEY:
Modi fied-site (EhrLIaBKﬁRGN Ass by EEHERYBhBthﬁﬁbCﬁln/h@pexaéhbrvaI|ne"
(i x) FEATURE:
5 Lys Phe Xaa Gly Gly Gly Gln Ile Xaa Gly Gly val
25 30 35 -
Tyr Leu Xaa Pro Arg Arg Gly Pro Arg Xaa Gly Leu
40 45
Arg Ala Thr Arg Lys Thr Thr Glu Arg Ser Gln Xaa
50 55 60
Arg Gly Arg Arg
10 _ _
(2) INFORMATION FOR SEQ ID NO:26:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 64 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
15 (ii) MOLECULE TYPE: peptide
(ix) FEATURE: :
(A) NAME/KEY: Modified-site
_(B) LOCATION: 7
2 (D) OTHER INFORMATION: /note— "P0.90;G0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 11
(D) OTHER INFORMATION: /note= "Ornithine"

(ix) FEATURE:
25 (A) NAME/KEY: Modified-site.
(B) LOCATION: 13
(D) OTHER INFORMATION: /note= "T0.70;N0.30"

(ix) FEATURE:
(A) NAME/KEY:- Modified-site
(B) LOCATION: 24
{D) OTHER INFORMATION: /note= "Norvaline™"
30
(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B} LOCATION: 33 :
(D) OTHER INFORMATION: /note= "Norvaline™"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 39 -

This Sheet Has Been RTtace
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(A) NAVE/ KEY: Modified-site (B) LOCATION: 18 30 (D) OTHER

| NFORMATI ON:  / not e= "RO. 30; Q0. 50; E0. 20" (i x) FEATURE: (A) NAME/ KEY: .
Modi fied-site (B) LOCATION. 19 (D) OTHER | NFORMATI ON: 4 note= "EO. 80; AO. 20"
35+ " - 62 - (ix) FEATURE: (A) NAME/KEY: Mbdified-site (B) LOCATION: 27 (D)
OTHER | NFORMATI ON: / not e= " S0. 40; AO. 60" (i x) FEATURE: 5 (A
NAVE/ KEY: Modi fied-site (B) LOCATION: 28 (D) OTHER | NFORVATI ON: /not e=

"Q0. 40; SO. 60" (ix) FEATURE: (A) NAVE/ KEY: Modified-site (B) LOCATION: 29.. *

(D) .OTHER IsNFORMATI ON: / not e= 10 "Ho. 80; KO. 10; RO. 10" (i x)
FEATURE: (A) NAME/ KEY: 'Vbctbg @ﬁh{%ht &N@B)mh@%ﬂ O')‘no%@.»_( DNoPLdER ine v
| NFORMATI ON:  / not e= "LO. 80; A0. 20" FEATURE: (A) NAVE/ KEY:

Modi fied-site (B) LQGAT! SNaATORE:D) OTHER INFCRIVATI ON: /note= "P0. 80: AO. 20"
(i x) FEATURE: (A) NAVE KEYa)MmAME/&gvsi ModiBl edOBATEON. 32 20
(D) OTHER | NFORMATI ON: / nqBd=LOMBTAON:0480" (i x) FEATURE: (A) NAME/ KEY:
Modi fied-site (D) OTHER INFORMATION: /note= "Norleucine"
3 {(ix) FEATURE: =
(A) NAME/KEY: Modified-site
(B) LOCATION: 51
{D) OTHER INFORMATION: /nbte— “r0.90;P0.10"

(ix) FEATURE:
{A) NAME/KEY: Mcdified-site
10 (B} LOCATION: 53
(D) OTHER INFORMATION: /note= "Ornithine"

(ix) FEATURE:
() NAME/KEY: Modified-site
(B) LOCATION: 55
(D) OTHER INFORMATION: /note=
15 "T0.25;A0.25;E0.25;K0.25"
(ix) FEATURE:
(p) NAME/KEY: Modified-site
{B) LOCATION: 60
(D) OTHER. INFORMATION: /note= "Hydroxyproline”

20 {(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26:

Lys Lys Lys Ser Thr Ile Pro Lys Pro Gln Xaa Lys
1 5 10
Thr Lys Arg Asn Thr Asn Lys Arg Pro Gln Asp Xaa
15 20
Lys Phe Pro Gly Gly Gly Asn Ile Xaa Gly Gly val
25 25 30 . 35
Tyr Leu Xaa Pro Arg Arg Gly Pro Arg Xaa Gly Val
40 45

Arg Ala Thr Arg Xaa Thr Thr Glu Arg Ser Gln Xaa
50 55 . 60

Arg Gly Arg Arg :

30 (2) INFORMATION FOR SEQ ID NO:27:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 10 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

35 (ii) MOLECULE TYPE: peptide
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(B) LOCATION: 33 (D) OTHER | NFORMATI ON:
FEATURE:
| NFORMATI ON: / not e=
(B): LOCATI ON: 37 30
Q0. 20" (i x) FEATURE:
| NFORMATI ON:  / not e=

"Q0. 80; E0. 20" (ix) FEATURE:
(D) OTHER | NFORMAT]

"MD. 40; Q. 40: RO. 20" 35_ go - (i

(A) NAME/ KEY: Modified-site (B) LOCATION. 39 (D) OTHER | NFORVATI ON:

"L0..80; MD. 1D; 1 0. 10" (i x) FEATURE: 5 (A

Modi fied-site (B) LQRATI GRQUENCEDDESTRIRTINECRIZED AN
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATI

/ note= "Norl euci ne"
(A) NAME/ KEY: Modified-site (B) LOCATION. 35 (D) OTHER
(A) NAME/ KEY: Modified-site

25

ON: /note= "NMD. 80;
x) FEATURE: - 63
/' not e

NAME/ KEY:
Norte= " FO. 80; LO. 20"
ON: 45 10

(D) OTHER | NFORVATI ONile/ Adiee ProQasg0A3@ Zlu (Vad) IRmATIREMEA) NAVE/ KEY:'

Mbdi fied-site (B) LOBATION: 47 (D) OBHER | NFORVATI ON:
15 (xi) SEQUENCE DESCRI PTI ON: SE
Pro Thr Ile Ile {@lo INSPRMATION FOR SEQ

Leu Tyr Ard Gu Phe Asg ASE%U'\E/%[CEG&IARACTERISTICS:

/ ndt®= "A0. 80;10. 20"

ID N029 Lys Lys Lys Ser Ay Lye

10 Arg A u Xaa

(A) LENGTH: 50 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear Vd
{ii) MOLECULE TYPE: peptide
10
FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: 15
(D) OTHER INFORMATION: /note= "Norvaline"

{ix)

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 33
{D} OTHER INFORMATION: /note= "Norleucine®

(ix)
15

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:

Lys
20 1
Arg

Lys Lys Ser Gly Lys Pro Thr Ile Ile Pro Asp
Glu Xaa Leu Tyr Arg Glu Phe Asp A;g Met Glu
Cys Sii Gln His Leu Pro Tyg Xaa Asp Gln Gly
Met Leu Ai.g Glu Agg Phe Lys Girsl Lys Aiz Val

Asp

25
Met
Gly Leu

25 50

{2) INFORMATION FOR SEQ ID NO:29:
{i) SEQUENCE CHARAbTERISTICS:
(A) LENGTH: 59 amino acids
(B TYPE: amino acid
(D) TOPOLOGY: linear

30

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY Mod:.f:.ed site

35
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(i x)

(A) NAVE/ KEY: Modified-site (B) LOCATION: 38 (D) OTHER

’



15 20 Asp Cys Ser @ n H's Leu Pro Tyr Xaa Asp G n dy 25
30 35 20 Met Met Leu Ala A u Asn Phe Lys G n Lys Ala
Val 40 45 Gy Leu Val Lys Phe Pro Ay Ay Ay Asn Ile 50
55 (2) | NFORMATI ON FOR SEQ I D NO 30: (i) SEQUENCE CHARACTERI STICS; (A)

. LENGTH: 59 amino acids (B) TYPE: amno acid (D) TOPOLOGY: linear (ii)
MOL-ECULE TYPE: peptide 30 (ix) FEATURE: (A)eiNAME/ KEY: Modified-site (B)
LOCATI ON: 4 (D) OTHER | NFORVATI ON: /note= " S0.80; NO. 20" (i x) FEATURE: 356~
(A)- NAVE/ KEY: Modified-site -64- (B) LOCATION: 5 (D) OTHER | NFORVATI ON:
/ note= "@0. 80; DO. 10; Q0. 10B}( iDOCHIEMONURE (A) NAVE/ KEY: Modified-site 5
(B) LOCATION: 6 (D) OTHERD)NIFRRRT | IFFORMASE EQN « K@t R S8 iNJ - FEATURE:
(A) NAMVE/ KEY: Mbdified-site (B) LOCATION: 7 (D) OTHER | NFORMATI ON: / not e=

10 _ (130) pff: );QI.’lO/' AQ. 1%' j X EAJ'I(;}%RE: (A) NAVE/ KEY:
Modi fied-site (B) LOCATI c?g) ngTI@FFEION: o  / not e= |Q. 60; \VO. 40
5 (D) OTHER INFORMATION: /note=

"G0.80;D0.10;Q0.10" -

{ix) FEATURE:
(A) NAME/KEY: Modified-site °
{B) LOCATION: 6
(D) OTHER INFORMATION: /note= "K0.60;R0.40"

10 {ix) FEATURE: . -
(A) NAME/KEY: Modified-site
(B) LOCATION: 7
(D) OTHER INFORMATION: /note=
"P0.80;V0.10;A0.10"

(ix) FEATURE:
15 : (A) NAME/KEY: Modified-site
. {B) LOCATION: 9
(D) OTHER INFORMATION: /note= "I10.60;V0.40"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: 10
" {D) OTHER INFORMATION: /note=
20 "T10.60;V0.20;A0.20"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 13 :
(D) OTHER INFORMATION: /note= "R0.80;K0.20"

25 (ix) FEATURE: ,
(A) NAME/KEY: Modified-site
{B) LOCATION: 15 .
(D) OTHER INFORMATION: /note= "Norvaline"
(ix) FEATURE: ’ ‘
(A) NAME/KEY: Modified-site
(B) LOCATION: 18 .
30 (D) OTHER INFORMATION: /note=
"RO.30;0Q0.50;E0.20"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 19
{D) OTHER INFORMATION: /note= “E0.80;A0.20"

35
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(i x) FEATURE: 15 (A) NAVE/ KEY: Modified-site (B) LOCATION: 10
(D)  OTHER | NFORMATI ON: /note= "10.60; VO. 20; AO. 20" (i x) FEATURE: (A)

NAME/ KEY: Mbdi fied-site (B) LOCATION: 13 20 . (D) OTHER
| NFORMATI ON:  / not e= "RO. 80; KO. 20" (i x) FEATURE: (A) NAVE/ KEY: Modified-site
_(B) LOCATION: 15 (D) OTHER | NFORMATI ON: /note= "Norval i ne" 25 (i x)

FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 18 (D) OTHER
| NFORVATI ON: /note= "R0.30 ; Q.50 ; EO0 .20% (ix) FEATURE: (A) NAME/ KEY:e<
Modi fied-Site 30 (B) LOCATION: 19 (D) OTHER | NFORMATI ON
/not e= "EO. 80; A0. 2Q'i (i YEATOAEYRE: (A) NAVE/ KEY: Mbdified-site (B)
LOCATI ON: 27 (D) OTHER | NRQRMAMENEY/: nobas £18a-491A0. 60" 35 (i x)
FEATURE: (A) NAMVE/ KEY: Miah)f medaston:(By LOCATION: 28 (D) OTHER
| NFORMATI ON: / not e= " Q0. 4@)SOTHER INFDRMESIORE: /hote= "S0.40;A0.A0"
NAVE/ KEY: Modified-site (B) LOCATION: 29 (D) OTHER | NFORMATI ON: / not e=
"HO. 80; KO. 10; RO. 10"(ifi)x FEREARERE:
5 {A) NAME/KEY: Modified-site
(B) LOCATION: 28 -
(D) OTHER INFORMATION: /note= "Q0.40;S0.60"

V4

(ix) FEATURE: /
{A) NAME/KEY: Modified-site
(B) LOCATION: 29
(D} OTHER INFORMATION: /note=
10 "HO.80;K0.10;R0.10"

{({ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 30
(D) OTHER INFORMATION: /note= "L0.80;A0.20"

15 (ix) FEATURE: .
- (A) NAME/KEY: Modified-site
(B) LOCATION: 31 .
(D) OTHER INFORMATION: /note= "P0.80;A0.20"

(ix) FEATURE: .
. (A) NAME/KEY: Modified-site
(B) LOCATION: 32
20 (D) OTHER INFORMATION: /note= "Y0.80;L0.20"

(ix)} FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 33
(D} OTHER INFORMATION: /note= "Norleucine"

25 (ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 35 .
(D) OTHER INFORMATION: /note= "Q0.80;E0.20"

{ix) FEATURE: .
(A) NAME/KEY: Modified-site
(B) LOCATION: 37
30 (D) OTHER INFORMATION: /note= "M0.80;Q0.20"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 38
(D) OTHER INFORMATION: /note=
"M0.40;Q0.40;R0.20"

35 (ix) FEATURE: T T
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(A) NAVE/ KEY: Modified-site (B) LOCATION: 30 10

| NFORVATI ON:

(D) ofHER

/note= "LO. 80; A0. 20" (ix) FEATURE: (A) NAME/ KEY: Modified-site

(B) _LOCATION: 31 (D) OTHER | NFORMATI ON: / note= "PO. 80; AO. 20" 15
FEATURE: (A) NAVE/ KEY: Modified-site (B) LOCATION: 32 (D) OTHER

. | NFORMATI ON:

(By LOCATI ON: 33 20

(i x) FEATURE:

| NFORMATI ON: / not e= " Q0. 80; EO. 20" 25
Modi fied-site (B) LOCATI Qi) RAMEPKEIEHMBALHESAMETIEN:

(i x) FEATURE:

/ not e= "Y0.80; LO. 20" (ix) FEATURE:

(i x)

(A) NAVE/ KEY: Modified-site (B) LOCATION. 35 (D) OTHER .-~

(A) NAVE/ KE¥) kodnmies:ssoe (B) LOCATION: 38 30
(D) OTHER | NFORMATI ON: / D) e OTHER. AMFQBMATIRM :20'ncied FEATURE: (A)
NAME/ KEY: Modified-site (B) FMOGABOGMO.39;E0).10MHER | NFORMATI ON: / not e= 35

(i x) FEATURE: (A) NAME/ KEY:
/ not e= "MO. 80; QO. 20"

"L0.80; MD. 10;10.10" - 66 - (ix) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATION: 43 (ix) FEATURE: .
5 (A) NAME/KEY: Modified-site

10

15

20

25

30

35

Lys

Asp
25
Met

Gly

(2)

(B) LOCATION: 43 -
(D) OTHER INFORMATION: /note= "F0.80;LO0.20"

(ix) FEATURE: /
~(A) NAME/KEY: Modified-site
(B). LOCATION: 45 -
(D) OTHER INFORMATION: /note= "Q0.80;S0.20"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 47 -
(D) OTHER INFORMATION: /note= "A0.80;I0.20V

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29:

Lys Lys Ser Gly Lys Pro Thr Ile Ile Pro Asp-
Glu Xaa Leu Tyi Arg Glu Phe Asp Aég Met Glu
Cys S;i Gln .His. Leu Pro T}zrg Xaa Asp Gln. Gly
Met Leu Ala Glu A:;g Phe Lys Gln Lys Aig Val
ng Val L;g Phe Pro G]s.g Gly G?.}SI Asn Ile

INFORMATION FOR SEQ ID NO:30:

(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 59 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 4
(D) OTHER INFORMATION: /note= "S0.80;N0.20"

(ix) FEATURE:
{A) NAME/KEY: Modified-site
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(D) OTHER | NFORMATI ON:

"(0..80; SO. 20" (ix) FEATURE:

(D) "OTHER

Arg G u Phe Asp Asp Met

| NFORVATI ON:

Pro Tyr Xaa Asp Adn Ay
Met Met Leu Ala Gu Asn bR& %gggﬁl ENEQWQ‘)R%[ /pote=

Léu Val Lys Phe Pro Ay Gy
| NFORMATI ON FOR SE
amno acids (B) TY

peptide 3
(D) OTHE

NAVE/ KEY: Mbdi fi ed- si e

10

15

20

25

30

35

(1 x)
| NFORMATI ON:

{ix)

(ix)

(ix)

(ix)

(ix)

(ix)

(ix)

{ix)

/ note= "FO. 80; LO. 20" (ix) FEATURE: 5
(A) NAME/ KEY: Modified-site (B) LOCATION: 45 (D) OTHER | NFORVATI ON: / note=

(A) NAVE/ KEY: Modified-site (B) LOCATION: 47

/note= "AQ 80;10.20" 10 (ix) FEATURE: (A) NAVE KEY:
. Mdified-site (B) LOCATION: 48 (D) OTHER | NFORVATI ON:

(xiv) SEQUENCE DESCRI PTION: SEQ ID NGO 30: +ya tys Lys Ser Ay Lys Pro Thr
Ile Ile Pgo Asp 1 5

10
Gu
£B) LOCATION 5

A%r DO)-4 0580 . 107

i.near

b1
s o

FEATURE:
(A) NAME/KEY: Modified-site °
(B) LOCATION: 7
{D) OTHER INFORMATION: /note=

"PO.80;V0.10;A0.10"

FEATURE :
(A) NAME/KEY: Modified-site
(B) LOCATION: 9
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 10 '

(D) OTHER INFORMATION: /note=
"I0.60;V0.20;A0.20"

FEATURE: .

(A) NAME/KEY: Modlfled-sn.te
"{B) LOCATION: 13

{D) OTHER INFORMATION: /note=

FEATURE:

(A) NAME/KEY: Modified-site
{B) LOCATION: 15

(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site’
{B) LOCATION: 18
(D) OTHER INFORMATION: /note=
"R0D.30;Q0.50;E0.20"

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 19
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 27
(D) OTHER INFORMATION: /note=

This Sheet Has Been
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/ not e= "Norval i ne" 15_

Arg Ju Xaa Leu Ty

20 Asp Cys Ser @ n His Leu

35 20
45 dvy
55 (2)

(ii) MOLECULE TYPE:

dlvt%t fied-site (B) LOCATION: 5

LIRSS @) SEQUENCE CHARACTERI STI CS: (A) LENGTH 41
F
e 1 Ondled) vREAERS 0 @D

"I0.60;V0.40"

"R0.80;K0.20"

"Norvaline"

"EQ,80;A0.20"

"S0.40;A0.60"



(D) OTHER | NFORMATI ON:
Modi fied-site (B) LOCATION: 9 (D) OTHER | NFORVATI ON: /

"TO. 50; SO. 40; PO. 10" (i x) FEATURE:

12" (D) OTHER | NFORMATI ON: /note= "KO .40 ;DO .40 ;RO .
FEATURE: (A) NAVE/KEY: Mbdified-site (B) LOCATION' 16 (D) OTHER
/ not e= "EO. 50; V0. 40; Q0 . 10" (.i ¥3 FEATURE:
NAME/ KEY: Modified-site (B) LOCATION. 18 (D) OTHER | NFORMATI ON: / note= .
"PO: 90: AD. 10" (i x) FEATURE: (A) NAME/ KEY: Modified-sit
(D) OTHER | NFORVATI ONc) / FBABEREVO. 80; TO. 20" 20 (ix) FEATURE: (A) NANE/ KEY:
Modi fi ed-site (B) LOCATICNA)ZEAMEXKQﬂ}Ede$ﬁiFdMﬂi@N
(i X) FEATURE: 25
(D) OTHER | NFORMAT| ON:
NAVE/ KEY: Modi fi ed-

| NFERVATI ON:

INFCRNATqu

10

15

20

30

35

/note

(B) LOCATIQMMWEZKEY: Mbdified-site (B) LOCATION: 21
/ nERPL=OTHER gENFORMATION 1 0/ nok &3

1te %g& LOCATICN 24 30
A

(ix)
(ix)
(i%)
{ix)
{ix)
(ix)

(ix)

(ix)

NAME/KEY Modified-site
{B) LOCATION: 29
{D) OTHER INFORMATION: /note=

"HO0.80;K0.10;R0.10"

/
FEATURE : :

(A) NAME/KEY: Modified-site
(B) LOCATION: 30
(D} OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 31
{D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 32
(D) OTHER INFORMATION: /note=

FEATURE: .
(A) NAME/KEY: Modlfled-81te
"(B) LOCATION: 33
(D) OTHER INFORMATION: /note=

FEATURE:
(A) NAME/KEY: Modlfled—81te
(B) LOCATION: 35
(D) OTHER INFORMATION: /note=

FEATURE: .
(A) NAME/KEY: Modified-site
(B) LOCATION: 37
(D) OTHER INFORMATION: /note=

FEATURE : .
(A) NAME/KEY: Modified-site
(B) LOCATION: 38
(D) OTHER INFORMATION:  /note=
. "M0.40;Q0.40;R0.20"

FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 39
(D) OTHER INFORMATION: /note=
"L0.80;M0.10;I0.10"
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/note= "Norvaline" (ix) FEATURE: (A) NAVME/ KEY:

note= 5

(A) NAME/ KEY: Modifi-ed-site (B) LOCATI ON:

20" 10 (i x)
15 (A)
e (B) LOCATION 19

/ note= "Norval i ne"

FRATHRESO (49"
(D) OTHER

"LO.80;A0.20"

"P0.80;A0.20"

"Y0.80;L0.20"

"Norvaline"

"Q0.80;E0.20"

"MO.80;00.20"

Vs



(i x) FEATURE: (A) NAMVE/ KEY: Mbdified-site (B) LOCATION: 27 (D) OTHER

| NFORVATI ON:  / not e= " PO0. 90; SO. 10" 35 (i x) FEATURE: -68- (A

NAVE/ KEY: Modified-site (B) LOCATION. 28 (D) OTHER | NFORMVATI ON: / not e=
"Hydroxyproline" (ix) FEATURE: (A) NAME/ KEY: Mdified-site 5

" (B) LOCATION: 29 (D) OTHER | NFORMATI ON: /note= "KO. 80; PO. 10; RO. 10" (i X)

FEATURE: (A) NAME/ KEY: Modified-site (B) LOGATION: 30 (D) OTHER

| NFORVATI ON:  / note= 10 "S0. 40; AO. 40; KO. 10; Q0. 10" (i X) .- —=
FEATURE: (R) NAVE/ KEY: Modified-site (B) LOCATION: 31 (D) OTHER
| NFORMATI ON:  / not e=(i%p. BRATORRO" 15 (i x) FEATURE: (A) NAVE/ KEY:

Modi fi ed-site (B) LOCATI Oka) 3BAVBYKEYHEROBNEORMATALOR: / not e= " V0. 50; | 0. 40;

T0~10" (ix) FEATURE: (A) KBMELREXTIONGi fBed-site 20 %&

LOCATI ON: 34 (D) OTHER | NEBRVATHER: INFORMATIONG: J0pbea i"F 80550 EATURE:

(A) NAVE/ KEY: Modified-site SEEALOCATI ON: 38 (D) OTHER | NFORMATI ON: / not e=
TURE

n . " (ix) :
KO 40; RO. 60" 25 F‘E(%f NAME/KEY: Modified-site

3 {B) LOCATION: 45 -
(D) OTHER INFORMATION: /note= "Q0.80;S0.20"
(ix) FEATURE: _ 7
(A) NAME/KEY: Modified-site
(B) LOCATION: 47
(D} OTHER INFORMATION: /note= "A0.80;I0.20"
10
(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 48
(D) OTHER INFORMATION: /note= "Norvaline"
15 (xif SEQUEﬁCE DESCRIPTION: SEQ ID NO:30:
Lys Lyé Lys Ser Gly Lys Pro Thr Ile Ile Pro Asp.
1 5 10
‘Arg Glu Xaa Leu Tyr Arg Glu Phe Asp Asp Met Glu
15 . 20 )
Asp Cys Ser Gln His Leu Pro Tyr Xaa Asp Gln Gly
‘ 25 30 ' 35
20 Met Met Leu Ala Glu Asn Phe Lys Gln Lys Ala Xaa
40 45
Gly Leu Val Lys Phe Pro Gly Gly Gly Asn Ile
50 55
(2) INFORMATION FOR SEQ ID NO:31:
25 {i)} SEQUENCE CHARACTERISTICS: i
(A) LENGTH: 41 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE:, peptide
30 {ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 5
(D} OTHER INFORMATION: /note=
"po.80;L0.10;V0.10"
(ix) FEATURE:
(A) NAME/KEY: Modified-site
35 (B) LOCATION: 7 _
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(A) NAME/ KEY: Modified-site (B) LOCATION. 39 (D) OTHER | NFORVATI ON: / not e=
"KQO 70; RO. 30" (ix) FEATURE: (A) NAME/ KEY: Modified-site 30 (B)
LOCATI ON: 41 (D) OTHER | NFORVATI ON: /note= "TQ 90; AO. 10" (xi) SEQUENCE

DESCRI PTION: SEQ I D NO 31: Asp Tyr Asn Pro Pro Leu Xaa G u Thr Trp Lys Lys

35 . 1 5 10 - 69 - Pro Gu Tyr Qu
Pro-Pro Val Xaa Hs Gy Cys Pro 15 - 67 - 20 Leu Pro Pro Xaa Lys
Ser Pro Pro Val Xaa Pro Pro 25 : 30 35 Acg “

Lys*Lys Arg Thr 40 5 (2) | NFORMATI ON FOR SEQ I D NO 32: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGY dPuERi TNFORMABIOR) TXBEe-amispvatife (D)
TOPOLOGY: linear 10 (ii) MOLECULE TYPE: peptide (ix) FEATURE: (A) NAME KEY:
Modi fi ed-site (B) LOGATIEBATERES (D) OTHER | NFORVATI ON: / not e=
"P0. 80; LO. 10; V0. 10" (i x) (EATNAME/KBY : NAMEL Kivd-sbtefi ed-site (B) LOCATI ON:
8 (D) OTHER | NFORMATI ON: {BloteQCARERNal 9ne” 20 (i x) FEATURE: (A)

NAME/ KEY: Modified-site (8)) QX8R GNFQRMATION: /note=
5 "TO.50;S0.40;P0.10"

{(ix) FEATURE:
(A) NAME/KEY: Modlfled-51te .
(B) LOCATION: 12
(D) OTHER INFORMATION: /note—
- "K0.40;D0.40;R0.20"

10 (ix) FEATURE:
(A) NAME/KEY: Modified- 81te
(B) LOCATION: 16
(D) OTHER INFORMATION: /note=
"EQ.50;V0.40;Q00.10"

(ix) FEATURE:
15 (A) NAME/KEY: Modified-site
‘ (B) LOCATION: 18
(D) OTHER INFORMATION: /note= "P0.90;A0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 19
20 (D) OTHER INFORMATION: /noée= "V0.80;T0.20"
(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 20
(D) OTHER INFORMATION /note= "Nbrvallne"

(ix) FEATURE:
25 (A) NAME/KEY: Modified-site.
(B) LOCATION: 21
(D) OTHER INFORMATION:./note=
"H0.80;L0.10;A0.10"%

(ix) FEATURE:
(A) NAME/KEY: Modlfled site
(B) LOCATION: 24
30 {D) OTHER INFORMATION: /note= "PO.80;A0.20"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 27
(D) OTHER INFORMATION: /note= "P0.90;S0.10"

35 (ix) FEATURE: - R
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(D) OTHER | NFORMATI ON: / note= "TO. 50; SO. 40; PO. 10" (ix) FEATURE: 25
(A) NAVE/ KEY: Modified-site (B) LOCATION: 13 (D) OTHER | NFORMATI ON: / not e=
"KO. 40: DO. 40; RO . 20" (ix) FEATURE: (A) NAVE/ KEY: Mbdif-ied-site (B)
LOCATION: 17 30 (D) OTHER | NFORMATI ON: / note= "EO. 50; V0. 40;
Q0. 10" (ix) FEATURE: (A) NANE/ KEY: Nbdified site (B) LOCATION 19 (D) OTHER
| NFORVATI ON: / note= " PO. 90; AO. 10" g (i x) FEATURE: (A) NAME KEY:
Modi fied-site (B) LOCATION 20 (D) CWHER INEBRMATI ON: / not e= " VO 80: TQ,20%
(ix) FEATURE: 5 (A) NAVE/ KEY: Modified-site (B) LOCATION: 21
(D) OTHER | NFORMATI ON. / nqhg=aMRy @ik nfibat ExbaEEATURE: (A) NAVE/ KEY:
Modi fied-site (B) LOCATI Og) 220 TONEERg! NFORVATI ON: / note= 10
"HO. 80; LO. 10; AO. 10" (i x) KBATOREER( ANFORMETHKEN: MidtékedugitexiBrolPraTl ON:
25 (D) OTHER | NFORMATI ON: /note= " PO. 80; AO. 20" 15 i X) TURE: (A)
NAVE/-KEY: Modi fi ed- $iik¢® FEATURE:
(A) NAME/KEY: Modified-site
5 (B} LOCATION: 29
(D) OTHER INFORMATION: /note=
*K0.80;P0.10;R0O.10"

{(ix) FEATURE: /
(A) NAME/KEY: Modified-site
(B) LOCATION: 30
(D) OTHER INFORMATION:./note=
10 ¥S0.40;A0.40;K0.10;Q0.10"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 31
(D) OTHER INFORMATION: /note= "P0.80;T0.20"

15 (ix) FEATURE:
: {A) NAME/KEY: Modified-site
(B} LOCATION: 33
(D) OTHER INFORMATION: /note=
"V0.50;10.40;T0.10"

(ix) FEATURE:
{(n) NAME/KEY Modified-site
20 (B) LOCATION: 34 _
{D) OTHER INFORMATION: /note= "Hydroxyproline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{(B) LOCATION: 38
{D) OTHER INFORMATION: /note= "K0.40;RO.60"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{(B) LOCATION: 39
(D) OTHER INFORMATION: /note= 9K0.70;R0.30"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
30 (B) LOCATION: 41
(D) OTHER INFORMATION: /note= "T0.90;A0.10"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31:

Asp Tyr Asn Pro Pro Leu Xaa Glu Thr Trp Lys Lys
35 1 5 10
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(B) LOCATION: 28 (D) OTHER | NFORMATI ON:

(A) NAVE/ KEY: Modified-site (B) LOCATION: 29 20
/ note= "Hydroxyproline" (ix) FEATURE: (A) NAVE/ KEY:

Modi fied-site (B) LOCATION: 30 (D) OTHER | NFORMVATI ON: / not e= "KO0. 80; PO. 10;
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION:. 31

| NFORMATI ON:
.RO. 1Q" 25

(D) - OTHER | NFORVATI ON:

/ not e= "PO. 90; SO. 10" (i x) FEATURE:

(D) OTHER

/ note= "S0. 40; AO. 40;¢¢0.10; Q0. 10" (i x) FEATURE: 30

(A) NAVE/ KEY: Modified-site (B) LOCATION: 32 (D) OTHER | NFORMATI ON: /notes *
"PQ 80; TO. 20" (ix) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 34 35
(D) OTHER | NFORMATIGON: TyroiGda 'Pr® Fed Wad0 XEa Hi's Gly Ciis -Prd x) FEATURE:
(A) NAVE/ KEY: Modified-diste (B) LOCATION: 32Q D) OTHER | NFORVATI ON: / not e=
"Hydr oxypr ol i né&ey Bre FESTHRR Lys Ser Pro Pro (VAl NavE/B(eY:Pivbdified-site
(B) LOCATION: 39X D) OTHER | NFORMATBON: /note= "KO0. 40; RB%0" (ix) FEATURE:
(A) NAVE/ KEY: RE@ fived Iyist é:gB)ThE'OCATI ON: 40

5

10

15

30

35

(2) INFORMATION FOR SEQ ID NO:32:

{i) SEQUENCE CHARACTERISTICS: /
(A) LENGTH: 42 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 6
(D) OTHER INFORMATION: /note=
"P0.80;L0.10;V0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 8
(D) OTHER INFORMATION: /note=

(ix) PEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 10
(D) OTHER INFORMATION: /note=
"T0.50;S0.40;P0.10"

(ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 13 )
{D) OTHER INFORMATION: /note=
"K0.40;D0.40;R0.20"

(ix) FEATURE: .
(A) NAME/KEY: Modified-site
(B} LOCATION: 17
(D) OTHER INFORMATION: /note=
"EQ0.50;V0.40;Q0.10"

(ix) FEATURE:
(A} NAME/KEY: Modified-site
(B) LOCATION: 19

"Norvaline"

- (D) OTHER INFORMATION: /note= "P0.90;A0.10"
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(D) OTHER | NFORMATI ON: /note= "KO.70; RO. 30" 10 (ix) FEATURE: (A) NAVE/ KEY:
Modi fied-site (B) LOCATION: 42 (D) OTHER | NFORMATI ON: /note= "TO.90; AO. 10"

15 . (xi) SEQUENCE DESCRI PTION: SEQ ID NO 32: Pro Asp Tyr Asn Pro Pro
Léu Xaa Qu Thr Trp Lys 1 5 10 Lys Pro Qu
. Tyr Gu Pro Pro Val Xaa Hs Gy Cys 15 20 Pro Leu Pro Pro
Xaa Lys Ser Pro Pro Val Xaa Pro 25 - 70 - 30 35/
20 Pro Arg Lys Lys Arg Thr 40 (2) I NFORMATION FOR SEQ ID NO 33: (i)-—=

SEQUENCE ZHARACTERI STI CS: 25 (A) LENGTH:. 44 amino acids (B)
TYPE: amno acid (PxTOPEAEONE:l i near (ii) MOLECULE TYPE: peptide (ix)
FEATURE: 30 (AP) NAMBFEKERY: Mvddiffiieddsditkee (B) LOCATION: 8 (D)
OTHER | NFORMVATI ON:  / not e£BY POOBATIONE0200. 10" (i x) FEATURE: (A) NAME/ KEY:
Modi fied-site 35 . (D) OTHBR IBEGRMBRIONG /note#?2 "VO(.BP ;DDHERR"

| NFORVATI ON: / note= "Norvaline" (ix) FEATURE: (A) NAVE/ KEY: Modified-site
(B) LOCATION: 12 ( ixDTrEERTUREORVATI ON: /note= 5 "TQ 50;

S0. 40; PO. 50" (i x) FEATUREA) NAME/KEY: Modified-site
(B) LOCATION: 21 -
(D} OTHER INFORMATION: /note= "Norvaline"

{ix) FEATURE: /
{A) NAME/KEY: Modified-site
(B) LOCATION: 22
) (D) OTHER INFORMATION: /note=
10 "H0.80;L0.10;A0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 25
(D) OTHER INFORMATION: /note= "P0.80;A0.20"

15 (iX) FEATURE:
. (A) NAME/KEY: Modified-site
(B LOCATION: 28 .
(D) OTHER INFORMATION: /note= "P0.90;S0.10"

(ix) FEATURE: .
(A) NAME/KEY: Modified-site
(B} LOCATION: 29 ‘
20 (D) OTHER INFORMATION: /note= “Hydroxyproline"

(ix) FEATURE:
{(A) NAME/KEY: Modified-site
(B} LOCATION: 30 T
(D) OTHER INFORMATION: /note= '
"K0.80;P0.10;R0.10"
% (ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 31
{D) OTHER INFORMATION: /note=
"S0.40;A0.,40;K0.10;Q0.10"

(ix) FEATURE:
30 (A) NAME/KEY: Modified-site
{B) LOCATION: 32
(D} OTHER INFORMATION: /note= "P0.80;T0.20"

(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION: 34
35 (D) OTHER INFORMATION: /note=
"Y0,.50;10.40;T0.10" _
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(A) NAVE/ KEY: Modified-site (B) LOCATION: 15 (D) OTHER | NFORMVATI ON:

" KO. 40; DO. 40: RO. 20" 10 (i x) FEATURE: (A) NAME/ KEY: Modified-site (B)

LOCATION: 19 (D) OTHER | NFORMATI ON: /note= "EO. 50; VO.40; Q0. 10" (i x)
(A) NAME/ KEY: Modified-site (B) LOCATION: 21 (D)

FEATURE: 15

. OTHER | NFORVATI ON:

Nbdi fied-site (B) LOCATION: 22 (D) OTHER J NFQRVATI ON: /not e= "VO. 80;
20 (ix) FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION: 23 (D) OTHER—
| NFORMATI ON:
NAVE/ KEY: Modi f i ed-(4ix)e FERIUREGATI ON: 24 (D) OTHER | NFORMATI ON:
"HO. 80; LO. 10; A0. 10" (i x) (REAFBRE/KEX): MoNEfKEY-shbdified-site (B) LOCATI ON:

(D) OBHEROCRIDRMATBEN: /note= "PO. 80; AO. 20" (i x)

27 30

/note= "P0.90; A0. 10" (ix) FEATURE: (A) NAVNE/ KEY:

/ note= "Norvaline" (ix) FEATURE: 25 (A

/ not e=

TO 20"

/ not e=

FEATURE: (A) NAVE/ KEY: MI8)f OFHES TNFOBMATTONT| frotee (Bydommgrroline
/ note= "P0.90; SO. 10" 35 (i x) FEATURE: 73

| NFORIVATI ON:
5

10

15

20

30

35

Pro
Lys
Pro

25
Pro

(2)

(ix) FEATURE:
(A) NAME/KEY: Modlfled site
(R} LOCATION: 39
(D) OTHER INFORMATION: /note= "KO. 40 RO.60"

(ix) FEATURE: !/
{A) NAME/KEY: Modified-site
{B) LOCATION: 40
(D) OTHER INFORMATION: /note= "K0.70;R0.30"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 42
(D) OTHER INFORMATION: /note= "T0.90;A0.10"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32:

Asp.Tyr Asn Pro Pro Leu Xaa Glu Thr Trp Lys -
Pro Glu Tyr Glg Pro Pro Val Xaa Hig Gly Cys

Leu P;z.Pro Xaa.Lys Ser Pig Pro Val Xaa "Pro

Arg Lys ng Arg Tig >

INFORMATION FOR SEQ ID NO:33:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 44 amino acids ..
(B) TYPE: amino acid
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

(ix} FEATURE:
(A) NAME/KEY: Modified-site
-{B} LOCATION: 8
{D} OTHER INFORMATION: /note=
*"P0.80;L0.10;V0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B} LOCATION: 10
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(A) NAME/ KEY: Modified-site (B) LOCATION. 31 (D) OTHER | NFORVATI ON: / not e=
"Hydroxyproline" (ix) FEATURE: (A) NAME/ KEY: Moudified-site 5

(B) LOCATION: 32 (D) OTHER | NFORVATI ON: / note= "KO. 80; PO. 10; RO. 10" (i x)
FEATURE: (A) NAME/ KEY: Modified-site (B) LOCATION. 33 (D) OTHER

. | NFORVATI ON:  / not e= 10 " S0. 40; AO. 40; KO. 10; Q0. 10" (i x)
FEATURE: (A) NAVE/KEY: Modified-site (B) LQGAIION: 34 (D) OTHER
| NFORVATI ON: /ot e= " P0. 80; T0. 20" 15 (i Xx) FEATURE: (A) NAVE/ KEY: —~

Modi fied-site (B) LOCATION: 36 (D) OTHER | NFORMATI ON: / note= "VO0.50; 0. 40;
T0.10" (ix) FEATURE: (A) (MAMOTHEX IMrbRMMIEON:t ¢/ndte= "Norvaline'( B)
LOCATION: 37 (D) OTHER | NFORVATI ON: / not e= "Hydroxyproline" (ix) FEATURE:
(A) NAME/ KEY: Modi fieq- SEATURE): LOCATION: 41 (D) OTHER | NFORMVATI ON: / note=
"KO. 40; RO. 60" 25 (1)) NAPEVERY : ModiMAdd-EY.e Modified-site (B)
LOCATI ON: 42 (D) OTHER | NEBORWOQAMNON :ngte= " KO 70; RO. 30" (ix) FEATURE: (A
NAVE/ KEY: Modi fi ed-site 3®) OTHER INFO% ae= 44 (D) OTHER

| NFORMATI GN:  / not e= " T0. 90; A0"T'5Q;iS9. " (A) NAME/ KEY: . Modi fied-site

(1x) FEATURE:
(A) NAME/KEY: Modified-sit;e )
(B) LOCATION: 15 /
(D) OTHER INFORMATION: /note=
"K0.40;D0.40;R0.20"

10 (ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 19
(D) OTHER INFORMATION: /note=
"EQ.50;V0.40;00.10"

. (ix) FEATURE:
15 (A) . NAME/KEY: Modified-site
. (B) LOCATION: 21
(D)} OTHER INFORMATION: /note= "P0.90;A0.10"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
_(B) LOCATION: 22 _
20 (D) OTHER INFORMATION: /note= "V0.80;T0.20"
(ix) FEATURE:
(A) NAME/KEY: Mod:.fled-s:l.te
(B) LOCATION: 23
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
25 (A) NAME/KEY: Modified-site
(B} LOCATION: 24
. (D) OTHER INFORMATION: /note=
"HO.80;L0.10;A0.10"

(ix) FEATURE:
(A) NAME/KEY Modlfled site
(B) LOCATION: 27
30 (D) OTHER INFORMATION: /note= "P0.80;A0.20"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 30
(D) OTHER INFORMATION: /note= "P0.90;S0.10"

'WmSMﬂH%B&nRﬂ
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(B) LOCATION: 2 (D) OTHER | NFORVMATI ON: /note= "Ornithine" 35 - 74 - (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 33: Ala Xaa Pro Asp Tyr Asn Pro Pro Leu Xaa

Gu Thr 1 5 10 Trp Lys Lys Pro Gu Tyr Qu
Pro Pro Val Xaa His 15 ' 20 5 Ay Cys Pro Leu Pro Pro
Xaa Lys Ser Pro Pro Val 25 30 35 Xaa

‘Pro, Pro Arg Lys Lys Arg Thr 40 (2) | NFORVATL.ON FOR SEQ I D NO 34: 10
(i) SEQUENCE CHARACTERI STICS: (A) LENGTH: "38 anmino acids (B) TYPE: ani N0 d
acid (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide 15 (1x)

FEATURE: ' (A) NAVE/ KEY: Mo@iyf inghesistey { Rlodds0ATd Q8 (D) OTHER | NFORMATI ON:
/' note= "Norvaline" (ix) HEATWRRCATYON NS/ KEY: Modified-site 20

(B) LOCATION: 16 (D) OTHER) NAGRWATINPORMADICN: " Nesvet | neydtoxypFrERATARE:
(A) NAVE/ KEY: Modified-site (B) LOCATION: 24 (D) OTHER | NFORVATI ON: / not e=
"Hydr oxyproline" 25ix) FEATURE) FEATURE: (A) NAVE/ KEY: Modified-site (B)
LOCATION: 32 (D) OTHER ImmmEYndﬂ@hfiwf@mrol ine" (xi) SEQUENCE

DESCRI PTI Gyt SEQ | D NO 34(B)3(LOCATION: 32
(D) OTHER INFORMATION: /note= -
"KO0.80;P0.10;R0.10"

(ix) FEATURE: !
{A) NAME/KEY: Modified-site
(B) LOCATION: 33
' (D) OTHER INFORMATION: /note=
10 "S0.40;A0.40;K0.10;Q0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 34
(D) OTHER INFORMATION: /note= "P(0.80;T0.20"

15 (ix) FEATURE:
- (A) NAME/KEY: Modified-site
(B) LOCATION: 36
(D) OTHER INFORMATION: /note=
"V0.50;10.40;T0.10"

(ix) .FEATURE:
(A) NAME/KEY: Modlfled site
20 (B) LOCATION: 37
(D) OTHER INFORMATION: /note= "Hydroxyproline®

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 41
(D) OTHER INFORMATION: /note= "K0.40;R0.60"

{(ix) FEATURE:
{A) NAME/KEY: Modified-site
{B) LOCATION: 42
(D) OTHER INFORMATION: /note= "KO0.70;R0.30"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
30 (B} LOCATION: 44
{D) OTHER INFORMATION: /note= "T0.90;A0.10"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION: 2
(D) OTHER INFORMATION: /note= "Ornithine"

35 - . e e —
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Pro Leu Xaa Qu Thr Trp Lys Lys Pro Qu Tyr Qu 1 5

10 Pro Pro Val Xaa Hs Gy Cys Pro Leu Pro Pro Xaa 15 20
Lys Ser Pro Pro Val Pro Pro Xaa Arg Lys Lys Arg 25 : 30
35 35 Thr Lys -75 - W CLAIM 1. A peptide conmposition conprising at

.least one linear or one branched peptide represented by the formula
(peptide)-Y (peptide) 2X (peptide) [err] X[ esr] X (peptide)

[err] X[err] X[err] X (peptide) [err]X[err]X[err]X[err]X wherein Y is a COOH /
Qr -CONH[ err] group at the carboxy term nus of the (peptidey, X is an am no
acid or an am no acxil) aGRQUENUBVDEGCREIBTRONNOSEQOIPSN@angl3one car boxy group,
each group capable of form ng a peptide bond |inkage, said (peptide) noiety
i s specifical |IAlanfaaoPrachspeTyrt Ashepuaoi Pre Lewi Kasa ¢HEVIhanti bodi es,
wherein said peptide noiety conpbises an ani no_aci dt8equence sel ected from
t he group consTxPihysobYSEEXrPDCAASTEr3G1u2PrghBrpepal d¥aaoipdsiti on of

Claim 1-conprising a m*Pure of two or_nore2Bf said peptides, 3. The

pepti de cOnposFY oRYBf PEPaFRI 1 PrRnBrei Ka8nky 8, Sk, Bref PXQi ¥abepti des i s
conj ugat ed toﬁg?%aﬁrie#. 4 Thﬁ e ?Pdg coggosition of #*aim 1 wherein said
peptide is |inedt. *5° THR ﬁggt HE 8¥ﬁp 9t tBh of A aim4 wherein said
peptide is peptide 19, 25, , 29 or 33. 6. The pgptide conposi tion of '
Claim 1, wherein said peptide is branched. 7. The peptide conposition-of

d ai m 6, “herefﬂ)sfhﬁoﬁﬁﬂ&iSE FORrPERL 95 K4:38: A peptide conposition
conprising at east one
10 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 amino acids
(B) TYPE: amino acid
{D)} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

15 (ix) FEATURE:

{(A) NAME/KEY: Modified-site
(B} LOCATION: 3 )
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
"(A) NAME/KEY: Modified-site
20 {B) LOCATION: 16
(D) OTHER INFORMATION: /note= "Norvaline"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION: 24
(D) OTHER INFORMATION: /note= "Hydroxyproline"

2 (ix) FEATURE:
(A) NAME/KEY: Modified-gite
(B) LOCATION: 32 -
(D) OTHER INFORMATION: /note= "Hydroxyprolined#
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:34:
30
Pro Leu Xaa Glu Thr Trp Lys Lys Pro Glu Tyr Glu
1 5 ' 10
Pro Pro Val Xaa His Gly Cys Pro Leu Pro Pro Xaa
15 20
Lys Ser Pro Pro Val Pro Pro Xaa Arg Lys Lys Arg
25 30 35
35 Thr Lys i .
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| i near or one branched peptide represented by the fornula.(peptide)-Y
(peptide) [err]X (peptide) [err]X[err]X (peptide) [elrljt err

X Xl err]X
(peptide) [err]Xerr]X[err]Xerr]X -76 - Wherei? lﬁ"lﬂ%ﬂﬂhllnno

CONH err] group at the carboxy term nus of the (pep

.acid, or an amno acid anal og having two am no groups and one carboxy group,
each group capable of formng a peptide hogd |linkage, said (peptide) noiety
is specifically imunoreactive with hepatitis C virus (HCV) antibodies, —
wherein sdl d ppt icd@IdRi ety conprises peptide which substantially retains

the f f the 81 ] i d_prototype. sequence of .SEQ ID_.NO 4, which is
e moresctl ve vi (hln/AnBest LaB! BoRpYB LB ERRRr LsiBEcAL AFashe T | owl g

substitut ed or ldegameoat enpobranohed peptidenrépresensledndy phe tfoamula
norval i ne or Val: Al a: Thr: Phe: Tyr: +3.9:.4:1:1:1 ratio, position 8:
val i ne or norvaline, positjon 16:NK%?§%f§ez,%positTon 20: argi ni ne,
position 26: norleucine, position 3Bephddedikine, position 39: serine,

position 46: norvaline, position 52, .3{3BLF&; xPOSition 60: serine, position
63: norleucine, position 68: sering?egng nggtion 74: norvaline. 9. A
pepti de conposition conprising at (paptidaésfaear or one branched peptide

represented by the fornula (peptid;fegtgagpkkggkﬂgern]x (pepti de)
[err]X[err] X (peptide) err%X[err# err] X epti(éa)\(]H ' :
[err]X[err]X[eWPFXFéPrF&lﬁh RePH 9T ¥Hy g CRERAEY bt IFAEP c3F boxy

term nus of thenepeptiedflinaX amind agifdoofCi(feptide)gnindsaeind atiidlcdGeid
having LU am BQ QLoURS pANd -20°.821 88 K91 8P 15 YRtRR Mt Tne
: carboxyl group, each group capable of forming a peptide
bond linkage, and ’
- said peptide moiety, (peptide), is specifically
immunoreactive with hepatitis C virus (HCV) antibodies,
15 wherein said peptide moiety comprises an amino acid
sequence selected from the group consisting of SEQ ID
NOS:5-34. '
2. The peptide composition of Claim l.comprising a
mixture-of two or more of said peptides.
20 3. The peptide composition of Claim 1, wherein one
or more of said peptides is conjugated to.a carrier.
4. The peptide composition of Claim 1 wherein said
peptide is linear.
5. The peptide composition of Claim 4 wherein said
25 peptide is peptide 19, 25, 28, 29 or 33.
6. The peptide composition of Claim 1, wherein said
peptide is branched.
7. The peptide composition of Claim 6, wherein said
peptide is peptide 27.
30 8. A peptide composition comprising at least one
linear or one branched peptide represented by the formula
‘ (peptide) -Y
(peptide),X
(peptide) X,X
s . . ———  (peptide]) XXX
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sai d (peptide) moiety is specifically imunoreactive with hepatitis Cvirus
(HCV) antan&ﬁasmeRmmedsal d peptide noiety conpri ses a peptide which

substantla frarre of the 61 am no a t“mamuence of
nor eactive w th HCV n sand which
WI

SEQ'ID NO
consj sts of ng substituted or degenerate p95|‘t|d“ns position 4:

Pra:dy at 91rat|o position 8: ornit.hineg position 10: Thr:Asn at 7:3
ratio, p05|t|on 16: lysine, position 21: norvaline, position 24: o
hydr oxypr ol i newhpeeihi ¥nis0annORvalr bel, gosupi on B8be wakborydr gnoupeufl ne,

43: e 45:. 9.1
Pati o, Cpositi ofneot FRFmIRAT, Sgihey Roqel  [GieRadd, "k b alanli Hes
position 57: hetr enypmhpn@cﬁo amlpgothadenmmmmo mm%ladgi &4 east

I ed%?ag] Y
?ngtzggﬁr[g;r’ 2p§a‘?i g% ;Eﬁ%?‘ergﬁ%ﬁfpe tldgé[é;rrﬁl%err]X[e r 1&@)

(peptide) [err ﬁ]: ] X wherein Y is a COCH or CO\IH[err] group
at the cabboxy terminus ghid@epRapld dRiety, S(paiateiraéw, ad (s c AL I NP

aci d anal og ha\(l ng two am,no and .one cg rb.o ou
capabl e of for APAYRRTSEStiYe g’dﬁg‘pi’f%é: t *g‘@ rﬂf&e‘tjlipg‘{’seg)

specifical ly | whstredtaefaide papth deepatiietiys dbmpn’n@s( hapt iade iwhoitles,

wherein said p%ﬁygggn@iaeitl % ro%e%l% %éj gg]s%%%%]fd retains

the frame of t am no ot'ype ‘sequence ol | oned
by the 9 ani nopzetetypet @pm@ngmmfn@‘@%fm 9 dueyich ol JRIUIBRGAGE NG 3,

whi ch i s 10mMuNQA eRC HCYE NY-3N e H¥di% P larkP vhidH IHHE B 2I8E WHeh consi sts
of the follow ng_substituted or degenerate positions: position 1: Ser:Asn

at 8:2 ratio, POIOWERD sulsEitubed prdegeneraty RPsHo9M9on 3: Lys: Arg

at position 3: norvaline, position 7: norvaline or
Val:Ala:Thr:Phe:Tyr:Nvl at 3:3:1:1:1:1 ratio,
pogition 8: valine or norvaline, position 16:

rd

15 nqrvaline, position 20: arginine, position 26:
norleucine, position 33: norleucine, position 39:
serine, position 46: norvaline, position 52: alanine,
posit'idn 60: serine, position 63: norleucine,
position 68: serine, and position 74: norvaline.

20 9. A peptide composition comprising at least one

linear or one branched peptide represented by the formula
| (peptide) -Y
(peptide),X
{(peptide) XX
25 (peptide) X X,X
{(peptide) (XX XX
wherein Y is an OH oxr NH, group on the carboxyl group of
the C term:i_.nai amino acid of (peptide), X is an amino acid
or an amino acid anaiog having two amino groups and one

30 carboxyl group, each group capable of forming a peptide

bond linkage, and

said peptide moiety, (peptide), is specifically
immunoreactive with hepatitis C virus (HCV} antibodiesg,
wherein said peptide moiety comprises a peptide which

35 substantially retains the frame of the 61 amino acid

prototype sequence of SEQ ID NO:3, which is immunoreactive



6:4 ratio, position 4: Pro:\'/aln:-AI”a_at 8:1:1 ratio, position 5: threonine,

position 6:

position 10: Arg:Ly

| | e: Vdhis

ee B cehosi tion 7: I le:Val : Ala-at 6:2:2 ratio,
position 15: Arg:d ﬁmﬁﬁl‘zﬁiﬁﬂ , r g?iSIOT | ggshzl on iﬂl“@“&ﬂlw@“ﬂ“;?at i 0,

.position 19: aspartate, position 22: aspartate, po

aat 4:6

ratio, position 25: Gn:Ser at 4:6 ratio,_pgsition 26: Hs:Lys:Arg at 8:1:1
ratio, position 27: Leu:Ala at 8:2 ratio, position 28: Pro:Ala at 8:2 .-
rati o, po8itiopigfl: uEyr cbee aht8bddidld andpegiilcdhorod@ister bEuthee or

nor val i ne,

position 34:

it 31: t.ate, It 32: . Adn:Q.y.at 8:2 tio,
CNEPLEPHIRE gubsrifufed oy degensath, FORtiRPS ar 4 4: 2 ratio,

position 36: Leu: Meposlieiah &:1Pro:@liyoatpdsilt imatis): pespiiag @e, position
40: Phe:lLeu at 8:2 EﬂﬁthR%? %"0%&26@%" %Qn.: Bl :i%n&a% Akl 9_?§[1%SI tion 44:
on T va

Ala:lle at 8:2 ratio, Or posit

ine, "and position_55 dsparagi ne.

11. A peptide conpoPPsisaocsoksr:i Jiviegng. Refitiome 2li:ndgrvelisse POS

tide r8§ t ed i ' i ti 3 i1
Do Kar oot 15 PSRt e s o)

[err]X[err]X[err]X[éﬁr‘]

@%g&ﬂ%#ﬁ]i Joglsugingne

car boxy term nus of pbBétipapuisdelewsing apomiitiopaisd MhraPraiato 9ad) d

anal og having two ami.ne groups,and e carboxy. arou q&?ﬁqr up.capabl e of
form ng a peptide bSﬁg‘lPi'n Eé‘,tlgéﬁ %r&('p(ei%{rie é’}ll'%oioé‘??}ﬁ%s‘ ecl |8"Xﬁo37t%
i munor eactive w t hlhapatit rat@oyi amsl eIt st iSYodibysirosyproilineai d

pepti de fpi ety conpriySesaaa ] | : @l@p?] | Isgv\%]rge i' e J.ame of
the 44 am no acid p?gt'ot f}pg’%??al%ce f §E§%I%D j ,l |ctﬁ%i g.%atstﬁ olie?

i mrunor eact i veldERTHEY RBes brignched ae

substi t ut ed

15

20

25

30

35

snieRF esediest PYofthenh&orgmalani ng

(peptide) -Y

(peptide),X

{(peptide) X,X

(peptide) gX,X,X

(peptide) (XX XX _
wherein Y ié an OH or NH; group on the carboxyl' group of
the C terminal amino acid of (peptide), X is an amino acid
or an amino acid analog having two amino groups and one
carboxyl group, each group capable of forming a peptide
bond linkage, and

said peptide moiety, {peptide), is specifically

immunoreactive with hepatitis.C virus (HCV) antibodies,
wherein said peptide moiety comprises a peptide which

" substantially retains the frame of the 47 amino acid

prototype sequence of SEQ ID NO:2 followed by the -9 amino
acid prototype sequence of residues 21 to 29 of SEQ ID
NO:3, which is immunoreactive with HCV NS-4 or core
antibodies and which consists of the following substituted
or degenerate positions:
posi&ion 1: Sexr:Asn at 8:2 ratio, position 2:
Gly:Asp:Gln at 8:1:1 ratio, position 3: Lys:Arg at
6:4 ratio, position 4: Pro:Val:Ala at 8:1:1 ratio,
position 5: threonine, position 6: Ile:Val at 6:4
ratio, position 7: Ile:Val:Ala at 6:2:2 ratio,
position 10: Arg:Lys at 8:2 ratio, position 12:

4



8:1:1 ratio, posnmwammm@ssagm% hdedi€, POSition 12 ro at 5:4:1
rati,o, position 15 at 4:4:2 ratio, p$mg§ m&w mat e,
position 19: wIE( :4:1 ratio, positien Ig]'t 9:1
.ratio, position 22 :2 ratio, position 23: norvallne* posi tion
Z4:. His:Leu: Ala at 8: 1 1 ratio, position-Zia.Pro Ala at 8:2 ratio, position
30: Pro:Sey at 9:1 ratio, position 31: hydroxyproline, position 32: .=
Lys: Pro: Arg at 8:1: noraalmnepoppsn@n03315SeArglany§1uGhn ats5424xatia,ati o,
position 34 Pro: Thpeghe§od 18ti @1uRASh! LeNa3g: riglol! g,osIE&oﬁ 19411

rati o, position 37: "hyd roxg proline, position 4 { 6 ratio,
position 42: Lys: Ar @SRartate, ;ppgiting BBSlFFBﬂrHQ eThPOﬁPQlQP 84F ratio.

%g 95106102I I gg Eztl\)ﬂrrposew %naca&pm gl l&ﬁt%om pbu&emf; ngpt G%‘B’SSSSQTSD(‘*R'A@S 29,

an xtur epti.des : : n xture
B); peptides SEQ | DY ﬁ%é SPg 5E1 gﬁdc%és(%§§f§F9 eg.aig.%Tﬁ@tﬂébtlde
conpositiéh of O ai pobsitibar e/n SeudAlanpbsBtRoratdopr peedthbnt @ee A 14. A
net hod of detectingyp @gvAiQt?EOQ'ESrﬂ@éS ?gREEEES 53|?9 aﬂéﬁff%c%lﬁe
amount of a peptide conposition accor 6 any ofe of 1O to™13 in
an i nmunoassay proc&atie, pesikignt BEd @PraépéénﬁpngGerniQQEh0DOMmUﬂmn

conpri ses contactlnglanag B&%htée %GQEBEO f3§ p@@h‘é@ucgﬁpgsbt&%QJEJ any
one of Clains 1 to 13 Wit Ctissue or .tissue extract in an

i munoassay proceduPQSF5F°8 ?4nen?5ﬁﬁﬂeléﬁt8t3 F8tira PeFiFdRMHEBieen said

pepti de dOnpositi onMerdcanyAagt abody4i:a satdof | pbéltsandm S$6@,: Mot :Sdied
ti ssue extract, and etecti.ng neans. .16. The

id l
met hod of daim 14 ﬁ%e?l g ;n igkng§§g§§§§ 5862888F§a9§n n BPPEkIRISA0: 5

sandwi ch assay or aPREAlLeu at 8:2 ratio, position 42: Gln:Ser at 8:2
‘ratio, position 44: Ala:Ile at 8:2 ratio, or position

or degenerate positions: position 2: ornithine, position-8: Pro:Leu:Val at

’

45: valine, and position 55: asparagine.
15 11. A peptide composition comprising at least one .
linear Sr one branched peptide represented by the formula
(peptide) -Y
. {peptide),X
(peptide) X, X \
20 {peptide) X XX
(peptide) ;¢XsX,X,X
wherein Y is an OH or NH, group on the carboxyl group of
the € terminal amino acid of (peptide}, X is an amino acid
or.an amino acid analog having two amino groups and one
25 carboxyl group, each group capable of  forming a peptide
bond linkage, and said peptide moiety, (peptide), .is
specifically immunoreactive with hepatitis C wirus (HCV)
antibodies, wherein said peptide moiety comprises a
peptide which substantially retains the frame of the 44
30 amino acid prototype sequence of SEQ ID NO:1, which is
immunoreactive with HCV NS-5 antibodies and which consists
of the following substituted or degenerate positions:
position 2: ornithine, position 8: Pro:Leu:Val at
8:1:1 ratio, position 10: norvaline, position 12:
35 Thr:Ser:Pro at 5:4:1 ratio, position 15: Lys:Asp:Arg
at 4:4:2 ratio, position 17: glutamate, position 19:



assay. 17. The nethod of O aim 15 wherein sai d i munoassay .procedure is an

ELI SA assay, a samdwm&hﬁﬁsﬁaMz PHA assay. 18. A or detection of
'HCV_ant i bodi es or mm i nfection conpri sbw””"ﬂwm i ner
adapted to contain g’ onposi tion of any on nnﬂto 13.
. 19. The kit of Claim said kit is an ELISA assay ki f, & sandwich
assay kit or PHA assay Kkit. An ELI SA test-kit for detectlon of HCV
anti bodi eg, or diagnosis of HCV i nfection conpr|5|ng 5 (a).-a=~

cont ai ner havi ng a GbhiWaph@in asbabed:li rhttive peostitdenc &ipoFiro @tiaofatany
one of daims 110 43y (Hi;g, nggamsnca L Yars o e @k ?caﬁ% g8 tive

control sanple; (d) specinen_drluent antlbodles to
htiman 1 gG said antP®8iitéen| aBel BETWRLATE . r@&&#@%ﬂ“ecéﬁ@ Lep:Banddt i de

of any one of O aing.1.{0rd8iol5pd8ik%c80232 Pro:Ala at 8:2 ratio,
| position 30: Pro:Ser at 9:1 ratio, position 31:

5 hydroxyproline, position 32: Lys:Pro:Arg at 8:1:1
ratio, position 33: Ser:Ala:Lys: Gln at 4:4:1:1
ratio, position 34: Pro:Thr atf8:2 ratio, position
36: Val:Ile: Thr at 5:4:1 ratio, position 37: '
hydroxyproline, position 41: Lys:Arg at 4:6 ratio,

10 position 42: Lys:Arg at 7:3 ratio, and position 44:
Thr:Ala at 9:1 ratio.

12. A peptide compoéition comprising Mixture A,
Mixture B or Mixture C.

13. The peptide composition of Claim 12 wherein said

15 composition comprises Mixture A. ’
14. A method of detecting HCV antibodies which

comprises using an effective amount of a peptide
composition according to any one of Claims 1 to 13 in an
immunoassay procedure. .

20 15. A method of detecting HCV infection which
comprises contacting an effective amount of a peptide
composition of any one of Claims 1 to 13 with a body
fluid, tissue or tissue extract in an immunocassay
procedure for a time sufficient to form a complex between

25 said peptide composition and any antibody in said fluid,
said tissue, or said tissue extract, and subjecting said
complex to a detecting means. )

16. The method of. Claim 14 wherein said immunoassay
procedure is an ELISA assay, a sandwich assay or a PHA

30 assay. '

17. The method of Claim 15 wherein said immunoassay
procedure is an ELISA assay, a sandwich assay or a PHA
assay.

18. A kit for detection of HCV antibodies or

35 diagnosis of HCV infection comprising a first container
adapted to contain the peptide composition of any one of
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Claims 1 to 13.
' 19.  The kit of Claim 18 wherein said kit is an ELISA
assay kit, a sandwich assay kit or PHA assay kit.
20. An ELISA test kit for detection of HCV
antibodies or diagnosis of HCV infection comprising
(a) a container having a solid phase coated with
the peptide composition of any one of Claims 1 to 13;
(b} a negative control sgpple;
(c} a positive control sample;
{d) specimen diluent; and
(e) antibodies to human IgG, said antibodies
labeled with a reporter molecule.
21. A peptide of any one of Claims 1 to 13.
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