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Abstract

The present invention describes peptides and recombinant
proteins containing Hepatitis C virus core protein
sequence 1in which one or more of the amino acids have
been modified or deleted to remove the ability of these
proteins to bind to specific anti-HCV murine monoclonal
antibodies. The deletions and modifications are
designed as to maintain the ability of this protein to
be used in immunoassays used for the detection of anti-

HCV antibodies in individuals infected with HCV.
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HCV Core Protein Sequences

Background of the Invention

An estimated 170 million people worldwide have been
infected by hepatitis C virus (HCV). In the next few
vears, the number of U.S. deaths for HCV-caused liver
disease and cancer may overtake deaths caused by
<Acquired Immune Deficiency Syndrome (AIDS).

The transmission of HCV seems to require blood-to-
blood contact. Carrying a single strand of ribonucleic
acid (RNA), HCV contains just one gene, coding for a
polyprotein that is subsequently cleaved into at least
10 functional proteins. Clearly, the ability to test
the blood supply for HCV is of great importance. A
sensitive assay that can detect infection at an early
stage would be helpful.

HCV detection assays typically detect antibodies
against HCV virus. These antibodies are detected in
immunoassays using recombinant proteins and peptides
containing HCV protein gequences. Most commercial anti- R —
HCV assays use proteins from the following regions, core
protein, NS3,NS4,and NS5 proteln sequences.

Anti-HCV core antibodies are one of the most

prevalent anti-HCV antibodies detected in chronic HCV
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infected individuals. HCV core protein contains
multiple epitopes. Using synthetic peptides in the HCV
core region, 1t has been shown that most of these
epitopes are in the amino terminal end of this protein.
For example, using overlapping peptides, each
approximately 15 amino acids in length, an ELISA was
developed to screen for anti-HCV antibodies in chronic
HCV infected individuals. Table 1 below shows the
peptide sequences. As shown in Table 2 below, HCV
infected individuals have antibodies to two or more of
these core peptides. Thus, 1t has been shown that the
complete core peptide is not required to detect anti-

core antibodies.
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Table 1

Peptide Amino Acid HCV
Sequence Polyprotelin
ID # AA Location
O MSTNPKPQKKNKRNT 1-15
1 KNKRNTNRRPQDVKF 10-24
2 QDVKFPGGGQIVGGV 20-34
3 QIVGGVYLLPRRGPR 29- 4.3
4 RRGPRLGVRATRKTS 39-53
5 ATRKTSERSQPRGRR 48-62
6 PRGRRQPi PKARRPE 58-72
7 KARRPEGRTWAQPGY 67-81
8 AQPGYPWPLYGNEGC 77-91
S YGNEGCGWAGWLLSP 86-100
10 WLLSPRGSRPSWGPT 96-110
11 SWGPTDPRRRSRLNG 106-120
12 SRLNGKVIDTLTCGF 116-130
13 LTCGFADLMGYIPLV 126-140
14 YIPLVGAPLGGAARA 136-150
15 GAARALAHGVRVLED 146-160
16 RVLEDGVNYATGNLP 156-170
17 TGNLPGCSFSIFLLA 166-180
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A recent report indicates that the HCV core protein
can be detected in HCV infected individuals before the
appearance of anti-HCV antibodies. (S.‘Lee et al., Vox
Sanguinis; 2001; 80: 19-23). Therefore, we suggest that
2 more efficient way of early detection of HCV infection
would be a combination assay able to detect HCV core

protein and anti-HCV antibodies including anti-core

antibodies.

Summary of the Invention

The present invention describes peptides and
recombinant proteins containing Hepatitis C virus core
protein sequence in which one or morelof the amino acids
have been modified or deleted to remove the ability of
these proteins to bind to specific anti-HCV murine
monoclonal antibodies. These modifications were made 1n
the underlined regions shown in Table 3 below.

The deletions and modifications are designed as to
maintain the ability of this protein to be used 1in
immunoassays used for the detection of anti-HCV

antibodies in individuals infected with HCV. These
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modified core proteins can be used in a combination
assay for the simultaneous detection of HCV core protein
and anti1-HCV antibodies. The combination assay will be
able to detect HCV earlier than the currently used

5 antibody assays.

In one embodiment there i1is provided a combination
for the simultaneous detection of hepatitis C wvirus

(HCV) antibody and HCV antigen comprising:

A) a solid phase coated with
10 1) an HCV core peptide, comprising the amino acid
sequence of SEQ ID NO:19, wherein at least two of the

following amino acid segments have one or more amino

acilids deleted,

1) MSTNPKPQRK (residues 1-10) ;
15 11) IVGGVYLL (residues 30-37);
111) RLGVRATR (residues 43-50); and
1v) AQPGYPWPLYGNEGCGWAGWLLSPRGSRPSWGPTD
PRRRSRNLGKVIDTLTCGF (residues 77-130) ;
2) an HCV non-core protein, and
20 3) at least one anti-HCV core monoclonal antibody that
binds to HCV core antigen present in a sample from an

HCV 1nfected individual and does not bind with the HCV

core peptide described in A) 1); and

B) a labeled anti-HCV core monoclonal antibody that
25 binds to HCV core antigen present in a sample from an

HCV 1nfected individual and does not bind to the HCV
core peptide described in A) 1) and does not bind to the

same epitope as the anti-HCV core monoclonal antibody

described in A) 3).

30 In another embodiment, there 1s provided an

1solated HCV core peptide comprising the amino acid

PDOCSTOR: 2407886\1
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sequence of SEQ ID NO.: 19, wherein at least two of the

following segments of amino acids have one or more amino

acids deleted,

1) MSTNPKPQRK (residues 1-10) ;
11) IVGGVYLL (residues 30-37);
111) RLGVRATR (residues 43-50); and
V) AQPGYPWPLYGNEGCGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKV
IDTLTCGF (residues 77-130),
and wherein amino acids 11-29, 38-42, and 51-76 are not

deleted or altered.

In another embodiment there 1s provided a
combination for the simultaneous detection of hepatitis
C virus (HCV) antibody and HCV antigen comprising:

A) a solid phase coated with

1) an HCV core peptide, comprising the amino acid
sequence of SEQ ID NO:19, wherein amino acids 1-8
MSTNPKPQ of SEQ ID NO:19 have been deleted and amino
acids 31-33 VGG of SEQ ID NO:19 have been deleted:

2) an HCV non-core protein, and

3) at least one anti-HCV core monoclonal antibody that
binds to HCV core antigen and does not bind with the HCV
core peptide described in A) 1); and

B) a 1labeled anti-HCV core monoclonal antibody that
binds to HCV core antigen present in a sample from an
HCV 1infected individual and does not bind to the HCV
core peptide described in A) 1) and does not bind to the

same epltope as the anti-HCV core monoclonal antibody

described in A) 3).

In another embodiment, there is provided an
lsolated hepatitis C virus (HCV) core peptide comprising

the amino acid sequence of SEQ ID NO.: 19, wherein amino

DOCSTOR: 2407886\1
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acids 1-8 MSTNPKPQ of SEQ ID NO:19 have been deleted and
amino acids 31-33 VGG of SEQ ID NO:19 have been deleted.

Detalled Description of the Invention

One object of the invention is to develop peptide
sequences that can detect anti-HCV antibodies in the
presence of anti-core monoclonal antibodies to detect
HCV core antigen. One use therefore of these modified
core antigens will be to use them in an anti-HCV/HCV
core assay, or “comblnation assay”.

For this purpose, two or more moﬂoclonal antibodies
from Table 4 can be co-coated with one or more modified
HCV core proteins on a solid phase thereby enabling the
solid phase to capture anti-HCV core antibodies and core
antigen. The modification is accomplished by removing
the epitope for the antibody being used for detection or

capture of HCV core. The removal of epitopes can be
achieved by means known in the art such as deleting

parts of the core sequence or altering amino acids in
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the epitope seguence. This can be achieved, for
example, by synthesizing these peptides by chemical
synthesis using commercially available peptide
synthesizers or by modifying recombinant clones
expressing HCV core protein. The recombinant sequences
can be modified by primer dependent single or multiple
site mutagenesis or primer dependent deletions. (B. Tao
and K.C. Lee, PCR Technology Current Innovations, 1994 by

CRC Press, Inc., Chapter 10, Mutagenesis by PCR).

Another object of the invention i1s to 1dentify
immunodominant regions of HCV core protein.

Another object of the present invention is to
determine the pattern of reactivity to core peptides

among HCV infected individuals presenting anti-core

antibodies.

The peptides of the invention were generated by

maintaining the highly reactive portions of the core

protein and making modifications to the remaining parts

of the sequence such that the peptide would not be

detected by an antibody used to detect core protein in

an assay.
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More particularly, there is described a combination

for the simultaneous detection of hepatitis C wvirus
(HCV) antibody and HCV antigen comprising:
A) a solid phase coated with
1) an HCV core peptide, comprising the amino
aclid sequence of SEQ ID NO:19, wherein at least two
of the following amino acid segments have one or
more amino acids deleted,
1) MSTNPKPQRK (residues 1-10) ;
11) IVGGVYLL (residues 30-37) :
111) RLGVRATR (residues 43-50); and
1v) AQPGYPWPLYGNEGCGWAGWLLSPRGSRPSWGPTD
PRRRSRNLGKVIDTLTCGF (residues 77-
130) ;
2) an HCV non-core protein, and
3) at least one anti-HCV core monoclonal
antibody that binds to HCV core antigen present in a
sample from an HCV infected individual and does not
bind with the HCV core peptide described in A) 1) ;
and
B) a labeled anti-HCV core monoclonal antibody that
binds to HCV core antigen present in a sample from an HCV
infected individual and does not bind to the HCV core

peptide described in A) 1) and does not bind to the same

epltope as the anti-HCV monoclonal antibody described in

A) 3).
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In a preferred embodiment, the peptide would be
modified by either substitution of amino acids or
deletion of amino acids in the regions underlined in-
Table 3. The remainder of the sequence shown in Table 3

should not be altered.

In another preferred embodiment the peptides would
be used in a combination assay. That is one that 1is
capable of detecting both HCV antigens and antibodies

simultaneously.

Table 3

HCV core Erotein sequence :

SEQ ID NO.: 15
MSTNPKPORKTKRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRK

TSERSQPRGRRQPIPKARRPEGRSWAQPGYPWPLYGNEGCGWAGWLLSPRGSRPSW

GPTDPRRRSRNLGKVIDTLTCGF

The effectiveness and advantages of the invention

are further illustrated by the following examples.

Example 1
anthetic Peptides
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Synthetic peptides‘eovering the entire sequence of
HCV core protein sequence were used. Eighteen
overlapping peptides shown in Table 1 were chemically
synthesized by’solid phase peptide synthesis using a
peptide synthesizer. All ofjthe peptides were
synthesized with.a C-terminal cysteine amide residue.
Peptides were cleaved form the resin and purified by
reverse phase liquid chromatography. Purity of each of
these peptides, based on reverse phase HPLC analysis was
greater that ninety-five (95%). The sequence of each

peptide was confirmed by amino aéid analysis of the acid
hydrolysate of the péptide. The structural identities

of the peptides were confirmed by mass spectrometry. All

of the peptides had the molecular weight expected.

Example 2

Synthetic peptides were coated onto Immulon 2
microwells (made by Dyanatech) in 50 mM borate buffer at
a concentration of 1 ug/ml. To each microwell, 200 ul
of peptide -solution was added and the microwells were.

incubated at 25 degrees Celsius for 16-20 hours. The

microwells were aspirated and washed once with phosphate
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: ™
buffer saline (PBS)containing TWEEN 20 to remove any

unbound peptide. The microwells were then post coated
with 300 ul of PBS containing one percent (1%)bovine
serum albumin (BéA) and three per;ent (3%) sucrose to
block all of the available protein binding sites. After
2-4 hours, the plates were éspirated, turbo dried and

stored in sealed pouches at 2-8 degrees Celsius.

Example 3
Synthetic Peptide ELISA

The sample, 10 ul in 200 ul of diluent, suspected
of being infected with HCV was added into the peptide
coated microwell. After incubation for'approximately'one
hour the microwells were washed. To the washed
microwells anti-human IgG labeled with horse radish
peroxidase was added. After an incubation for thirty
minutes-the microwells were washed and a solution of
ORTHO phenylenediamine buffer and hydrogen peroxide
was added to each well.  After approximately 30 minutes
sulfuric acid were added to each well to stop the

reaction. An orange or yellow c¢olor indicated the

presence of anti-HCV antibodies in the sample.
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Table 4

Monoclonal Antibodies

The table below identifies 15 antibodies. The antibodies
were screened at every stage of antibody development
with microtitrewell plates coated with immunogen. The
immunogen used to immunize the mice that produced each
strain of monoclonal antibody 1s identified as one of
the following: peptide ODS 243, a large peptide further
defined in Example 1; “FLC” means full length core
antigen, defined in Example 1; or KLH conjugated core
peptide #8, a short peptide, further defined herein.

The specificity of each to a numbered peptide 1s shown
and the amino acid sequences of each numbered peptide is
identified herein. Furthermore, the epitope to which
the antibody specifically binds is included in the last

column, defined by the amino acids that encode for the

epitope.
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SPECIFICITY AA

ATCC| AG-FUSION #, |IMMUNOGEN |ISOTYPE

clone
HCV core

H
PTA-|ODS243, 7B4F11| Peptide | IgG 2b
3811 ODS 243 peptide #8
PTA- Peptide | IgG2a HCV core | 86-100
3803 ODS 243 peptide #9
PTA- Peptide | IgG2b HCV core | 77-91
3802 ODS 243 peptide #8

PTA- corek3, FLC IgGl HCV core 106 -
3813 2A11C6 peptide# 11| 120

PTA- Core#l2, TgGl HCV core 29-43
3809 1B7A1 peptide# 3
3805 5A12G12 peptidef# 4
3812 4H7E7 peptide# 5
3806 11 peptide#f 6
3804 14D12A12 peptide# 7
PTA- c22-8#4, KLH HCV core 77-91
3807 6D8ES peptide# 8

77-91

Conjugate
d core
peptide

#8
3800 4G10G6 | peptide# 10
3801 6E7E1l peptide# 11 120
3810 11D12A6 peptide# 11 120
PTA- Core#l3, FLC I1gG3 HCV core
3808 14B7C3 peptide# 11| 120

PTA-~ Coref#lZ2, FLC IgGl HCV core 156 -
3799 4A6H3 peptide# 16 170
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Example 4

Use of modified core peptides in an anti-HCV ELISA

A peptide consisting of HCV core immunodominant

region amino acids 1-43 was chemically synthesized.
Another peptide with certain deletions 1n this region,
namely, amino acids 1-8 and 31-33 were deleted, was also

synthesized. These peptides were used to test 40

chronic HCV patients’ serum samples for anti-HCV

antibody status. The results indicated that 39 of the

40 patients were not affected by deletion of these
sequences. The deletion peptides can be used in

combination with anti-HCV monoclonal antibodies, such as

the ones shown in Table 4, in a combination assay.
Peptides with deletions of amino acids 31-33 can be used

with any of the monoclonal antibodies shown in Table 4.

11 2.500 | 2500 | 2.500 | 2.500
15 2.500 | 2.500 | 2.500 | 2.500
18 2.500 | 2500 | 2.500 | 2.500
20 2.500 | 2.500 | 2.500 | 2.500
21 2500 | 2.500 | 2.500 | 2.500
27 2.500 | 2.500 | 2.500 | 2.500
30 2.500 | 2.500 | 2.500 | 2.500

e A R e o BRI T PR D T L R T T - . . .. . e e e Y TY =1 & L 1

dl\'.m'&‘ﬁnmm‘ 7200 PP IR . .
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35 0.762 | 0.911 | 0.507 | 0.611
36 2.500 | 2.500 | 2.500 | 2.500
37 2.500 | 2.500 | 2.500 | 2.500
39 2.500 | 2.500 | 2.500 | 2.500
40 2.500 | 2.500 | 2.500 | 2.500
42 2.500 | 2.500 | 2.500 | 2.500
43 1.621 | 1.255 | 1.382 | 1.443
44 2.500 | 2.500 | 2.500 | 2.500
45 2.500 | 2.500 | 2.500 | 2.500
46 2.003 | 1.863 | 1.058 | 1.829
47 2500 | 2.500 | 2.500 | 2.500
48 2.500 | 2.500 | 2.500 | 2.500
49 2.500 | 2.500 | 2.500 | 2.500
50 2.500 | 2500 | 2.500 | 2.500
52 2.500 | 2.500 | 2.500 | 2.500
53 2.500 | 2.500 | 2.500 | 2.500
54 2.500 | 2.500 | 2.500 | 2.500
55 2.500 | 2500 | 2500 | 2.500
58 2.500 | 2.500 | 2.500 | 2.500
59 2.500 | 2.500 | 2.500 | 2.500
60 2.500 | 2.500 | 2.500 | 2.500
62 2.500 | 2.500 | 2.500 | 2.500
65 0.056 | 0.045 | 2.237 | 1.704
66 2.500 | 2.500 | 2.500 | 2.500
67 2.500 | 2.500 | 2.500 | 2.500
68 2.500 | 2.500 | 2.500 | 2.500
70 2500 | 2.500 | 2.500 | 2.500
73 2.500 | 2500 | 2.500 | 2.500
75 2500 | 2.500 | 2.500 | 2.500
78 2500 | 2.500 | 2.500 | 2.500
80 2500 | 2.500 | 2.500 | 2.500
84 2.500 | 2500 | 2.170 | 2.500
90 2.500 | 2.500 | 2.500 | 2.500

Peptide 265 HCV Polyprotein Amino Acid Sequence 10-43
Peptide 266 HCV Polyprotein Amino Acid Sequence 8-43
Peptide 271 HCV polyprotein Amino Acid Sequence 1-43 with

AA 31,32 and 33 deleted
Peptide 272 HCV Polyprotein Amino Acid Sequence 1-43

consensus sequence
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SEQUENCE LISTING

ERAL INFORMATION:

—
()
L
=z

(1) APPLICANT: Ortho-Clinical Diagnostics Inc,

(11) TITLE OF INVENTION: HCV Core Protein Sequences

(111) NUMBER OF SEQUENCES: 19

(1v) CORRESPONDENCE ADDRESS:
ADDRESSEE: Suite 1600
STREET: McGi1ill College Avenue 1981
CITY: Montreal
STATE: Quebec
COUNTRY: Canada
ZIP: H3A 2Y3

o

Bl oM@ EN-

(v) C

b &

PUTER READABLE FORM:

) MEDIUM TYPE: Floppy disk
)

)

)

COMPUTER: IBM PC compatible
OPERATING SYSTEM: PC-DOS/MS-DOS
SOFTWARE: PatentIn Release #1.0, Version #1.30

OM
(A
(B
(C
(D

(vi) C ENT APPLICATION DATA:

URR
(A} APPLICATION NUMBER: CA 2,408,174
(B)
(C)

FILING DATE: 06-NOV-2002
CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US ©€0/347, 303
(B) FILING DATE: 11-NOV-2001

(vil) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US UNKNOWN
(B) FILING DATE: 10-0CT-2002

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Ogilvy Renault,
(C) REFERENCE/DOCKET NUMBER: 1011-3952CA

(1x) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: (514) 845-7126
(B) TELEFAX: (514) 288-8389

(2) INFORMATION FOR SEQ ID NO:1:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(BY TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(1i) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

(vi) CORIGINAL SOQURC!
(A) ORGANISM: Hepatltls C Virus

L‘J
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(x1) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Met Ser Thr Asn Pro Lys Pro Gln Lys Lys Asn Lys Arg Asn Thr
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:Z:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE:

L2

proteln

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURC
(A) ORGANISM: Hepatltls C Virus

L‘J

(x1) SEQUENC]

Ld

DESCRIPTION: SEQ ID NO:2Z:

Lys Asn Lys Arg Asn Thr Asn Arg Arg Pro Gln Asp Val Lys Phe
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:3:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: proteiln

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A} ORGANISM: Hepatitis C Virus

DESCRIPTION: SEQ ID NO:3:

(x1) SEQUENC

tJ

Gln Asp Val Lys Phe Pro Gly Gly Gly Gln Ile Val Gly Gly Val
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:4:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

+3

(1i) MOLECULE TYPE: proteiln
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(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOQURCE:
(A) ORGANISM: Hepatitis C Virus

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

Gln Ile Val Gly Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:5:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids

(B TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

p

(11) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Arg Arg Gly Pro Arg Leu Gly Val Arg Ala Thr Arg Lys Thr Ser
1 o 10 15

(2) INFORMATION FOR SEQ ID NO:6:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE:

Lt

proteiln

(11i) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:6:

Ala Thr Arg Lys Thr Ser Glu Arg Ser Gln Pro Arg Gly Arg Arg
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:7/:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids

gl A4 = e ey | A PYTSEREITINS BRIV S TErve s - S A vind, Ay s vy v+ ol v MWWWM"”’M*MWWWKH"‘M"“ P N T Sopv S —— dmmcxkars® cianstaanbnsn At -8y by L' =T PSPyl




CA 02408174 2003-04-08

o
—3
e
.y,
RS

E: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE:

L*J

protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatiltis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Pro Arg Gly Arg Arg Gln Pro Ile Pro Lys Ala Arg Arg Pro Glu
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:8:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
TYPE: amino acid

(B)
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE:

L+

protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOQURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENC]

i4J

DESCRIPTION: SEQ ID NO:8:

Lys Ala Arg Arg Pro Glu Gly Arg Thr Trp Ala Gln Pro Gly Tyr
1 5 10 15

(2} INFORMATION FOR SEQ ID NO:9:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE: proteiln

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:9:

Ala Gln Pro Gly Tyr Pro Trp Pro Leu Tyr Gly Asn Glu Gly Cys
1 5 10 15

S S — SR st L T R dssmnsins P ek e Sk
AT AL g o AT MM ML e - - Tl » e
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(2) INFORMATION FOR SEQ ID NO:10:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

p 8

(11) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Tyr Gly Asn Glu Gly Cys Gly Trp Ala Gly Trp Leu Leu Ser Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:11:

(1) SEQUENCE CHARACTERISTICS:
(A LENGTH: 15 amino acids

"

(B)Y TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

-

(1ii) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCI
(A) ORGANISM: Hepatltls C Virus

L*J

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:11l:

Trp Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Thr
1 S 10 15

(2) INFORMATION FOR SEQ ID NO:12:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

-

(11) MOLECULE TYPE: proteiln
(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURC
(A) ORGANISM: Hepatltls C Virus

L‘J
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12:

Ser Trp Gly Pro Thr Asp Pro Arg Arg Arg Ser Arg Leu Asn Gly

1 > 10

(2) INFORMATION FOR SEQ ID NO:13:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(BY TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPQOLOGY: unknown

+]

(ii) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

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

15

Ser Arg Leu Asn Gly Lys Val Ile Asp Thr Leu Thr Cys Gly Phe

1 5 10

(2) INFORMATION FOR SEQ ID NO:14:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: protein
(i11) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:l4:

15

Leu Thr Cys Gly Phe Ala Asp Leu Met Gly Tyr Ile Pro Leu Val

1 5 10
(2) INFORMATION FOR SEQ ID NO:15:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(ii) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

' ..-,qn.pn-uln.mm“mWW" W
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(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

L4d

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Tyr Ile Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg Ala
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:16:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids

(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

(11) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Gly Ala Ala Arg Ala Leu Ala His Gly Val Arg Val Leu Glu Asp
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:17:

(1) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 15 aminc acids
(B} TYPE: amino acid
(C} STRANDEDNESS: unknown
(D) TOPOLOGY: unknown

o

(ii) MOLECULE TYPE: protein

(111) HYPOTHETICAL: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Hepatitis C Virus

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Arg Val Leu Glu Asp Gly Val Asn Tyr Ala Thr Gly Asn Leu Pro
1 5 10 15

(2) INFORMATION FOR SEQ ID NO:18:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(BY TYPE: amino acid
(C) STRANDEDNESS: unknown




(2)
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unknown

TYPE: proteiln

HYPOTHETICAL: NO

ORIGINAL :
(A) ORGANISM: Hepatitis C Virus

SEQU.

SOURC

—

.

—

SNCE DESCRIPTION: Si

Q ID NO:18:

Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser Ile Phe Leu Leu Ala

1

(1)

Thr

Tle

05

Leu

Arg

Gly

5

INFORMATION FOR SEQ ID NO:19:

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 130 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: unknown
(D) TOPOLOGY: unknown
MOLECULE TYPE: protein
HYPOTHETICAL: NO

ORIGINAL SOURCE:
ORGANISM: Hepatitis C Virus

(A)

SEQU

ENC]

L)

2

DESCRIPTION:

SEQ

Ser Thr Asn Pro Lys Pro Gln Arg

Arg

Val

Pro

Tyr

20

35

Arg
50
Pro

Pro

Leu

Arg Arg

Phe
130

Lys

Lys

Trp

Ser

100

115

S

85

Gln Asp

Leu Leu

Thr Ser

Ala Arqg

Pro Leu

Pro Arg

Ser Arg

Val

Pro

Glu
55

Arqg
70
Tyr

Gly

Asn

Lys Phe

Arg

Arg

Pro

Ser

Leu

Pro
25

Arg
4 ()

Gly

Ser Gln

Glu Gly

Asn Glu

Pro
105

Gly
120

Lys

ID NO:

10

19:

Lys Thr
10

Gly Gly

Pro Arg

Pro Arg

Arg Ser
75

Gly Cys
90

Ser Trp

Val Ile

Lys Arg

Gly Gln

Leu Gly

45

Gly Arg
60

Trp Ala
Gly Trp

Gly Pro

Thr
125

Asp

Asn

Ile
30

Val

Arg

Gln

Ala

Thr

110

Leu

15

Thr
15

Val

Arg

Gln

Pro

Gly

95

AsSp

Thr

Asn

Gly

Ala

Pro

Gly
80

Trp

Pro
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CLAIMS

1. A combination for the simultaneous detection of
hepatitis C virus (HCV) antibody and HCV antigen
comprising:

A) a solid phase coated with
1) an HCV core peptide, comprising the amino acid
sequence of SEQ ID NO:19, wherein at least two of the
following amino acid segments have one or more amino
aclids deleted,
1) MSTNPKPQRK (residues 1-10);
11) IVGGVYLL (residues 30-37) ;
111) RLGVRATR (residues 43-50); and
1v) AQPGYPWPLYGNEGCGWAGWLLSPRGSRPSWGPTD
PRRRSRNLGKVIDTLTCGF (residues 77-130) ;
2) an HCV non-core proteiln, and
3) at least one anti-HCV core monoclonal antibody
that binds to HCV core antigen present in a sample from
an HCV infected individual and does not bind with the
HCV core peptide described in A) 1); and
B) a labeled anti-HCV core monoclonal antibody that
binds to HCV core antigen present 1n a sample from an
HCV infected 1individual and does not bind to the HCV
core peptide described in A) 1) and does not bind to
the same epitope as the anti-HCV core monoclonal

antibody described in A) 3).

2. The combination according to claim 1 wherein the HCV

non-core protein 1s NS5.

3. The combination according to claim 1 wherein the
labeled anti-HCV core monoclonal antibody 1s labeled

with an enzyme, a fluorophore, or a radioactive label.
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The combination according to c¢laim 1 wherein the solid
phase 1s a microtitre well, polystyrene bead, magnetic

bead or membrane.

An 1solated HCV core peptide comprising the amino acid

sequence of SEQ ID NO.: 19, wherein at least two of the

following segments of amino acids have one or more

amlino acids deleted,

1) MSTNPKPQRK (residues 1-10) ;

1i1) IVGGVYLL (residues 30-37) ;

iii) RLGVRATR (residues 43-50); and

1v) AQPGYPWPLYGNEGCGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKV
IDTLTCGF (residues 77-130),

and wherein amino acids 11-29, 38-42, and 51-76 are not

deleted or altered.

The 1solated HCV core peptide claimed 1n c¢laim 5
whereln amino acids MSTNPKPQ have been deleted from
segment 1) and amino acids VGG have been deleted from

segment 1i).

A combination for the simultaneous detection of
hepatitis C virus (HCV) antibody and HCV antigen
comprising:
A) a solid phase coated with

1) an HCV core peptide, comprising the amino acid
sequence of SEQ ID NO:19, wherein amino acids 1-8
MSTNPKPQ of SEQ ID NO:19 have been deleted and amino
aclds 31-33 VGG of SEQ ID NO:19 have been deleted;

2) an HCV non-core protein, and

3) at least one anti-HCV core monoclonal antibody
that binds to HCV core antigen and does not bind with

the HCV core peptide described in A) 1); and
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B) a labeled anti-HCV core monoclonal antibody that
binds to HCV core antigen present 1n a sample from an
HCV infected 1individual and does not bind to the HCV
core peptide described in A) 1) and does not bind to
the same epitope as the anti-HCV core monoclonal

antibody described in A) 3).

An 1solated hepatitis C wvirus (HCV) core peptide
comprising the amino acid sequence of SEQ ID NO.: 19,
wherein amino acids 1-8 MSTNPKPQ of SEQ ID NO:19 have
been deleted and amino acids 31-33 VGG of SEQ ID NO:19

have been deleted.
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