29 March 2006 -1 A Hepatitis C Antigen - Antibody Conbi nati on AsSarch 66 t he
Early Detection of HCV Infection Background of the Invention 5 An esti mated
170 mIlion people worldw de have been infected by hepatitis C virus (HCV)
In the next few years, the nunber of U S. deaths for HCV-caused liver

di sease and cancer may overtake deaths caused by Acquired | mune Deficiency
Syndronme (AIDS). 10 The transm ssion of HCV seens 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 spliced into

at least 10 fungt tei Bs ar | t abj est 15 the bl ood
supply for HCV |§ hggg%ég;g e 2d g ﬁ%ﬁ Akt ﬁ g ¢3m£¥@3gé8PI#8F he stage
of HCV one can detec gg Tﬁg? 18P oF BCHTRLREVLPBped an ELI SA
based assay for the detection of HCV i nfection. This new assay can 20
detect HCV infection earlier than the currently used assays for the
screeni ng of bl ood for nfectlon Current assays are based on the
detection of am3SHE IoVeRtiQRt ed bl ood by capturing these
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5 An estimated 170 million people worldwide have been

infected by hepatitis C wvirus (HCV). In the next few
.years, the number of U.S. deaths for HCV-caused liver
disease and cancer may overtake deaths caused by
Acquired Immune Deficiency Syndrome (AIDS).

10 The transmission of HCV seems to require blood-to-
blood contact. Carrying a single strand.éf ribonucleic
acid (RNA), HCV contains just one gene,.coding for a
polyprotein that is subsequently spliced into at least
10 functional proteins. Clearly, the ability to test

15 the blood supply for HCV is of great importance.
Furthermore, the earlier the stage of HCV one can
detect, the better.

Therefore, we have developed an ELISA based assay

for the detection of HCV infection. This new assay can

20 detect HCV infection earlier than the currently used
assays for the screening of blood for HCV infection.
Current assays are based on the detection of anti-HCV

antibodies in infected blood by capturing these
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29 March 2006 - 2 antibodies by HCV protein sequences represen%g%EPé 006
reconbi nant proteins or peptides. For exanple, the Otho HCV 3. ‘& uses
multiple antigens to detect anti-HCV anti bodies very early in 5
seroconversion. However, there is a significant window period in viremc

i ndi vidual s before they develop anti- HCV antibodies. This w ndow period can
be as long as 60 days. During this period the individual, though highly
infective, will go undetected by current HCV screening 10 assays. Summary
of the Invention One object of the inventi2omis to provide a diagnostic
test that can detect HCV infection during the w ndow period described above
by capturing both HCV core 15 antigen and anti bodi es. W descri be herein a
nmet hod for dehedbiodd eldCWyi HRLT torat «iat | 4 erudriass thepcaserbedybused

anti bodi es assays. This has been acconplished by providing a test that

detects HCV cokecaBlingen igtotaddid i gpdhganti-HCV antibodies. 20 Anot her
object of the invention is to provide a nethod for determ ning the presence

of HVin a Sa”pleFongigﬁgfg%l%ﬂé”bf%%gsHCV 3.0 ELISA uses multiple

antigens to detect anti-HCV antibodies very early in
5 seroconversion. However, there is a significant window
period in viremic individuals before they develop anti-
HCV antibodies. This window period can be as long as 60
days. During this period the individual, though highly
infective, will go undetected by current HCV screening
10 assays.

Summary of the Invention

One object of the invention is to provide a
diagnostic test that can detect HCV infection during the
window period described above by capturing both HCV core

15 antigen and antibodies. We describe herein a method for
detecting HCV infection earlier than the currently used
antibodies assays. This has been accomplished by
providing a test that detects HCV core antigen in
addition to the anti-HCV antibodies.

20 Another object of the invention is to provide a

method for determining the presence of HCV in a sample,
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- 3 conprising, contacting the sanple with HCV anti gens and alea(HgMbgore
antibodies attached to a solid phase, adding a pol yoxyethyl ene et

said sanple, detecting captured antigens and anti bodi es by addi ng Iabeled
anti 5 human 1gG and | abel ed anti-HCV core anti bodies and detecting the
signal as an indication of the presence of HCV infection. Another object of
the invention is to provide certain detergents that are needed to rel ease
the HCV 10 core antigen fromthe virus by disrupting the envel ope protein
and/or the lipid |layer. Detailed Descriptdion of the Invention It is
preferrable in a conbination assay for the detergents to release the core
antigen fromthe virus 15 and yet not have a negative inpact on the ability
of the HCV reocoptriisadnty,prootngians itrgy dapt uraenmalng |wHCEY KT | dodigsns hnda
preferred enbodi nent of the invention, detergents fromthe pol yoxyethyl ene

et _hers class aneiusedyf @orddiss t IMYPREE . a {CHEREH Ye AVl d &b @ gheegents in
this class 20 are: BRIJ 30,BRIJ 35,56,58, 92, 96, 98, 700 and MYRJ

3(2),0291 53,45, IhASG ISt §usRES d8hA drb T&iRASI NG dS8s HAWSDS, 23828 YRECh

captured antigens and antibodies by adding labeled anti-
5 human IgG and labeled anti-HCV core antibodies and
detecting the signal as an indication of the presence of
HCV infection.
Another object of the invention is to provide
certain detergents that are needed to release the HCV
10 core antigen from the virus by disrupting the envelope
protein and/or the lipid layer.

Detailed Description of the Invention

It is preferrable in a combination assay for the
detergents to release the core antigen from the virus
15 and yet not have a negative impact on the ability of the
HCV recombinant proteins to capture anti-HCV antibodies.
In a preferred embodiment of the invention, detergents
from the polyoxyethylene ethers class are used for this
purpose. Commonly available detergents in this class
20 are: BRIJ 30,BRIJ 35,56,58, 92, 96, 98,700 and MYRJ

52,59,53,45. These detergents help in releasing the HCV
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core antigen fromthe virus but the presence of these detergen h&?hngs
negatively inpact the anti-HCV assay Certain detergents can effec g

anti body detection

by either affecting the reconbinant antigens coated on

the 5 solid phase or inactivating the anti-HCV antibodies in the sanple.
Some of the detergents |like N-Lauryl Sarcosine used in the detection of HCV
core assay destroy the ability of HCV reconbi nant proteins c22-3, c200 and

NS5 to detect anti
herein a "sanple",
interest. A sanple
bl ood conponents

HCV anti bodies in Otho HCV 10 3.0 ELISA. As used
refers to any substancet which nmay contain the anal yte of
can be biological fluid, such as whole bl ood or whol e
ncluding red blood cells, white blood cells, 15

pl atel ets, serdopanthipl@smeir@scthesyimisneut cehebpespenak blfuitthesand ot her
constituents of the body which may contain the analyte of interest.

Exanpl es:  Thedwld

SN X anpt eﬁe@'@@@éwaiﬁpabe @Héaahegeﬁcﬂ@s@%@ utility

of the invention by describing a | Tst of detergents evaluated and the

resul ts obtal ned by 1o\ 05 28529 MBEGD: 2008 anPinbl§ AREYR:IBSCHPE

assay. One sm

eithe

r affecting the recombinant antigens coated on the

5 solid phase or inactivating the anti-HCV antibodies in

the s
Sarco
destr
c200

10 3.0 E

which
be bi
compo
15 plate
cereb

which

ample. Some of the detergents like N-Lauryl

sine used in the detection of HCV core assay

oy the ability of HCV recombinant proteins c22-3,
and NS5 to detect anti HCV antibodies in Ortho HCV
LTISA.

As used herein a "sample", refers to any substance
may contain the analyte of interest. A sample can
ological fluid, such as whole blood or whole blood
nents including red blood cells, white bloéd cells,
lets, serum and plasma, ascites, urine,

rospinal fluid, and other constituents of the body
may contain the analyte of interest.

les

Examp :

20 and u

deter
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recogni ze that the detection of HCV antibody and antigen can beg %&ﬁ%zoe
separately or simultaneously. These exanples are neant to illustr 8

not limt, the spirit and 5 scope of the invention. Exanple 1. An

Ant i gen- anti body conbi nati on assay. HCV antigens c200-3, NS-5 and a

nodi fied core antigen C22KSN 47,48 or c22KSR47L along with two anti- core
nonocl onal anti bodies (anti core nurine nonoclonals 10 Pepl0, 12) were coated
onto mcrowells in phosphate buffer. Antigens were nodified by nodifying
the DNA clones coding for the reconbinantS proteins ¢c22-3 containing the
HCV1l sequence. These procedures involve site directed nutagenesis using
synthetic 15 oligonucl eotides (Sanbrook, Fritsh and Maniatis in Ml ecul ar

d oni ng, A | abtraatadoaraiumdsilsetonsksadi t iane skl de@pihnghélaaber wBuésis,
Chapter 15, 1989). After overnight incubation the buffer containing the

coating proteiRsMas d emmed mndidihe- 1 &f avel é@v“@ﬁbfgo&yt bnd0aphogRhat e
buf fered saline contalnlng a detergent Tween . e antlgen/antlbody

ted |l t
Egzlgucgggéoggﬁusﬁgﬁr I%%é%§§%§%¥%%%g§{prd%ggéo B |n%ﬁ35§e§ on

mcrowell's. After 2-24 . L .
are meant to illustrate, but not limit, the spirit and

5 scope of the invention.
Example 1: An Antigen-antibody combination assay.
HCV antigens c200-3, NS-5 and a modified core
antigen C22KSN 47,48 or c22KSR47L along with two anti-
core monoclonal antibodies (anti core murine monoclonals
10 Pepl(, 12) were coated onto microwells in phosphate
buffer. Antigens were modified by modifying the DNA
clones coding for the recombinant proteins c22-3
containing the HCV1 sequence. These procedures involve
site directed mutagenesis using synthetic
15 oligonucleotides (Sambrook, Fritsh and Maniatis in
Molecular Cloning, A labofatory manual, second edition,
Cold Spring Harbor Press, Chapter 15, 1989). After
overnight incubation the buffer containing the coating
proteins was removed and the microwells washed with
20 phosphate buffered saline containing a detergent Tween

20. The antigen/antibody coated microwells were then
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hours the BSA/sucrose solution was renoved and the mcrowells aj grkﬁgeand
stored under a descicant. 5 Exanple 2: 100nL of sanple to be tes e

diluted into 100 nL of PBS sol ution containing bovine serum albunln,
super oxi de di smut ase, yeast extract and 1% Brij 58 or Brij 35 or a mxture
of both. The diluted specinens were pipetted into HCV antigen/ nonocl onal 10
anti bodi es coated mcrowells (as described in Exanple 1). These mcrowells
were incubated at 37C for 90 mnutes. The mcrowells were then washed 5
tinmes with PBS containing 0.5% Tween 20: A 200nL solution of a nurine
anti-human 1gG | abel ed with horseradi sh 15 peroxi dase (HRP) and an anti-HCV
core nonoclonal antibody (Anti Pep4) |abeled with HRP was added. After an
i ncubati on of t3RaveiasH BSAravwedd ssaburtei svashedobocki aks wift hhEBS Tween
20. A solution of orthophenyl enedi am ne and hydrogen peroxi de was added to

20 each wel |. g@fﬂ%ld'Eaﬂaﬁdgﬂhﬂﬂbéfﬁhcﬁﬁ$‘ﬁ£&r§@eﬂ1§Ut§§te£h§ pgaction was
stopped by adding 50 mcroliters of 4N CDS-235 29 March 2006 - sul furic

acid. The pl ath% e %%%P%;c@wsﬁh S0YFa ec%%"%v.&tﬁh{?«wﬁ vel |

i ndi cates that e speci men bei ng teste s 1n

microwells air dried and stored under a descicant.

5 Example 2: 100mL of sample to be tested was diluted
into 100 mL of PBS solution containing bovine serum
albumin, superoxide dismutase, yeast extract and 1% Brij
58 or Brij 35 or a mixture of both. The diluted
specimens were pipetted into HCV antigen/monoclonal

10 antibodies coated microwells (as described in Example
1) . These microwells were incubated at 37°C for 90
minutes. The microwells were then washed 5 times with
PBS containing 0.5% Tween 20. A 200mL solution of a
murine anti-human IgG labeled with horseradish

15 peroxidase (HRP) and an anti-HCV core monoclonal
antibody (Anti Pep4) labeled with HRP was added. After
an incubation of 30 minutes the microwells were washed 5
times with PBS Tween 20. A solution of
orthophenylenediamine and hydrogen peroxide was added to

20 each well. After incubation in the dark for 30 minutes

the reaction was stopped by adding 50 microliters of 4N
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Exanpl e 3 Effects of pol yoxyethylene ethers on HCV 5 anti body %@V%m'%@@
assays Effect of the addition of various polyoxyethylene ethers r} HCV
3.0 anti-HCV assay or HCV core antigen ELISA assay is shown below in Tabl es
1A and 1B. In the HCV core antigen ELI SA assay N-Lauryl sarcosine used in
the 10 commercial HCV core antigen was replaced by different concentrations
of detergents in colum one. In the HCV 3.0 anti-HCV assay the detergents
were added to the specinen diluent used |n the HCV 3.0 assay. 29 March 2006
- 8 Table IA HCV 3.0 Ab ELI SA Base MatTi’xHCV Antibody Reactive Detergent
Test ed0. 25%). 125%0. 06%0. 25%0. 125%0). 06% SYN. 0. 125%9. 06%0. 03%0. 125%0. 069®. 03%
pol yoxyet hyl ene2 ol eyl etherBrij 920.0560.0350.0411. 5431. 4321. 405

pol yoxyet hyl ene8fateéar atehr Th4b@1GHHE O 025l 20814 2B6M. 318n orange

pol yoxyet hyl ene5 | auryl ether0.0330.0460. 0581. 1681. 2741. 351

pol yoxyet hyl epg20rstigarateM jwed30.i04HG 06001083 . 368 1s 36d Ind82being

pol yoxyet hyl ene8 | auryl ether0.0640.0700. 0591. 2231. 2191. 277 pol yoxyet hyl ene9
| auryl etherotggzg 0530,;061LL.3121,:26014;225 pol yoxyet hyl enelO | auryl

et her 0. 0490. 059 41.1921. 0691. 161 pol yoxyet hyl enel0 cetyl etherBri]

560. 0530. 0930Egg%81e %1 %%% %s of polyoxyethylene ethers on HCV

5 antibody or antigen assays
Effect of the addition of various polyoxyethylene ethers
on the HCV 3.0 anti-HCV assay or HCV core antigen ELISA
assay 1is shown below in Tables 1A and 1B. In the HCV
core antigen ELISA assay N-Lauryl sarcosine used in the

10 commercial HCV core antigen was replaced by different
concentrations of detergents in column one. In the HCV
3.0 anti-HCV assay the detergents were added to the

specimen diluent used in the HCV 3.0 assay.
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pol yoxyet hyl enel0 ol eyl etherBrij 970'0310'0560'0721'3161'3411'%§%amhmm6
pol yoxyet hyl enel00 stearateMyrj 590.0470. 0500. 0451. 7511. 6151. 41

pol yoxyet hyl ene20 cetyl etherBrij 580.0580.0460.0621. 5681.5071. 488

pol yoxyet hyl ene40 stearateMyrj 520.0480.0630. 0671.5021. 3081. 194

pol yoxyet hyl enel00 stearyl ether Brij 7000.0430, 0450. 0521. 6001. 4821. 503
pol yoxyet hyl ene20 ol eyl etherBrij 980.0530. 0440. 0501. 6321. 5421. 493

pol yoxyet hyl ene23 | auryl etherBrij 350.0670.0550. 0651. 4921. 4151. 473

pol yoxyet hyl ene7 | auryl ether0.0650. 1056. 8001. 1511. 4581. 497 pol yoxyet hyl ene4
| auryl etherBrij 300.0930.0580.1850.8671. 1351. 190 pol yoxyet hyl ene3 | auryl
et her 0. 0350. 0420. 0750. 9950. 9271. 156 Pl uroni c

F-1270. 0250. 088p1835%A.5211. 3271. 271 Control 0.0751.358 1(3.0 SD)(3.0 SD) 29
March 2006 5 Tabl e | B Det ergent Tested SYN. pol yoxyet hyl ene 2 ol eyl ether
Brij 92 pol y¢xy S T 45 poryoxwévawms@g3Ab aar yl

et her pol yoxy¢t hyl ene 50 Stearate Myrj $3—pelyoxy eRq atHyH—et-her

pol yoxyet hyl effe 9 | aural ether pol yoxydthyl eBBNEa)y y| \Fef H&Y Antibody Reactive

etergent Tested 0.25% [0.125% | 0.06% 0.25% {0.125% | 0.06%

SYN. | 0.125% | 0.06% | 0.03% 0.125% } 0.06% {0.03%

polyoxyethylene 2 oleyl ether Brij 92 0.056 0.035 0.041 1.543 1.432  1.405
polyoxyethylene 8 stearate Myrj45 ] 0.019 0.024 0.025 1.208 1286 1.313
polyoxyethylene 5 lauryl ether 0.033 0.046 0.058 1.168 1.274  1.351
polyoxyethylene 50 stearate Myrj53 ] 0.044 0.069 0.083 1.368 1.361 1.262
polyoxyethylene 8 lauryl ether 0.064 0.070 0.059 1.223 1219  1.277
polyoxyethylene 9 lauryl ether 0.057 0.055 0.061 1.312 1.260 1.225
polyoxyethylene 10 lauryl ether 0.049 0.059 0.064 1.192 1.069 1.161
polyoxyethylene 10 cetyl ether Brij 56 0.053 0.093 0.059 0.994 1.212 1.209
polyoxyethylene 10 oleyl ether Brij 97 0.031 0.056 0.072 1.316 1.341 1.534

polyoxyethylene 100 stearate Myrj59 | 0.047 0.050 0.045 1.751 1615 1.418
polyoxyethylene 20 cetyl ether Brij 58 0.058 0.046 0.062 1.568 1.507 1.488

polyoxyethylene 40 stearate Myrj52 | 0.048 0.063 0.067 1.502  1.308 1.194
polyoxyethylene 100 stearyl ether Brij700{ 0.043 0.045 0.052 1.600 1.482 1503
polyoxyethylene 20 oley! ether Brij 98 0.053 0.044 0.050 1.632 1.542 1.493

polyoxyethylene 23 lauryl ether  Brij 35 0.067 0.055 0.065 1.492 1.415 1.473

polyoxyethylene 7 lauryl ether 0.065 0.105 0.100 1.151 1.458  1.497
polyoxyethylene 4 lauryl ether Brij 30 0.093 0.058 0.185 0.867 1.135 1.190
polyoxyethylene 3 lauryl ether 0.035 0.042 0.075 0.995 0.927 1.156
Pluronic F-127 0.025 0.030 0.035 1.521 1.327 1.271
Control 0.075 1.358

(3.08D) (3.0 SD)
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pol yoxyet hyl ene 10 cetyl ether Brij 56 polyoxyethyl ene 10 °'eybgﬁkﬂibo&§U
97 pol yoxyethyl ene 100 stearate Myrj 59 pol yoxyethyl ene 20 cetyl “ether
Brij 58 polyoxyethylene 40 stearate Myrj 52 pol yoxyethyl ene 100 stearyl
ether Brij 700 polyoxyethylene 20 ol eyl ether Brij 98 pol yoxyet hyl ene 23
| auryl ether Brij 35 polyoxyethylene 7 |auryl ether polyoxyethylene 4

| auryl ether Brij 30 polyoxyethylene 3 lauryl ether Pluronic F-127 Control
- 9 - HCV Antigen Protoype Base Matri xHCV Antigen Reactive

0. 25%0. 125%). 0690. 25%0. 125%). 06% 0. 125%. §6%0. 03%0. 125%). 069®. 03% 0. 010
0.010 0.0320.609 0.847 0.502 0.028 0.021 0.0220.880 0.509 0.433 0.002 0.004
0. 0070. 195 0.243 0.265 0.014 0.040 0.0060.573 0.536 0.659 0.009 0.010

0. 0140. 326 0. ¥84#leQB343 0. 008 0.008 0.0050.360 0.379 0.212 0.010 0.013

0. 0200. 495 0.556 0. 344

HCV Antigen Protoype

Base Matrix HCV Antigen Reactive
Detergent Tested 0.25% ]0.125% | 0.06% | 0.25% | 0.125% (0.06%
SYN. § 0.125% | 0.06% ]0.03% | 0.125% | 0.06% {0.03%
polyoxyethylene 2 oley! ether Brij 92 0.010 0.010 0.032 | 0.609 0.847  0.502

polyoxyethylene 8 stearate Myrj45 |} 0.028 0.021 0.022 | 0.880 0.509 0.433
polyoxyethylene 5 lauryl ether 0.002 0.004 0.007 ] 0.195 0.243 0.265
polyoxyethylene 50 stearate Myrj53 § 0.014 0.040 0.006 | 0.573 0.536 0.659
polyoxyethylene 8 lauryl ether 0.009 0.010 0.014 ] 0.326 0.384 0.343
polyoxyethylene 9 lauryl ether 0.008 0.008 0.005 | 0.360 0.379 0.212
polyoxyethylene 10 lauryl ether 0.010 0.013 0.020 | 0.495 0.556 0.344

polyoxyethylene 10 cetyl ether Brij 56 0.004 0.001 0.016 | 0.445 0.298 0.390
polyoxyethylene 10 oley! ether Brij 97 0.004 0.006 0.021 0.371 0.419  0.479
polyoxyethylene 100 stearate Myri59 ] 0.019 0.021 0.023 | 0.429 0.320 0.369
polyoxyethylene 20 cetyl ether Brij 58 0.008 0.011 0.028 | 0.546 0.898 0.564

polyoxyethylene 40 stearate Myrj52 | 0.009 0.005 0.006 | 0.579 0.412 0.661
polyoxyethylene 100 stearyl ether Brij700] 0.016 0.023 0.019 ] 0.294 0.307 0.319
polyoxyethylene 20 oleyl ether Brij 98 0.008 0.011  0.032 | 0.557 0.718 0.539

polyoxyethylene 23 lauryl ether  Brij 35 0.022 0.028 0.029 | 0.722 0.494  0.309

polyoxyethylene 7 lauryl ether 0.009 0.009 0.016 | 0.228 0.289 0.309
polyoxyethylene 4 lauryl ether Brij 30 -0.001 0.001 0.008 | 0.194 0.158  0.212
polyoxyethylene 3 lauryl ether 0.004 0.005 0.013 ] 0.106 0.168 0.162
Pluronic F-127 0.013 0.013 0.012 ]| 0.324 0.285 0.268
Control 0.001 1.109

{nLs) (nLs)

Example 4 Detection of HCV core antigen and/or anti-HCV
antibodies.

5 Detection of HCV core antigen or anti-HCV
antibodies on plates coated with anti-core monoclonal
antibodies ¢l11-3 and cl1-7 and HCV antigens <¢200-3, NS5
and a modified core antigen.( SOD fused protein

contalning core sequences aal0-99 with aa 47 and 48
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. 004 0.001 0.0160.445 0.298 0.390 0.004 0.006 0.0210.371 0.419 2% 47%%.(%19
.021 0.0230.429 0.320 0.369 0.008 0.011 0.0280.546 0.898 0.564 .00 . 005
. 0060. 579 0.412 0.661 0.016 0.023 0.0190.294 0.307 0.319 0.008 0.011

.0320. 557 0.718 0.539 0.022 0.028 0.0290.722 0.494 0.309 0.009 0.009

.0160. 228 0.289 0.309 -0.001 0.001 0.0080.194 0.158 0.212 0.004 0.005
.0130. 106 0.168 0.162 0.013 0.013 0.0120.324 0.285 0.268 0.0011.109

(nLs) (nLs) Exanple 4 Detection of HCV core antigen and/or anti-HCV

anti bodi es. Detection of HCV core antigenlBr-anti-HCV antibodies on plates
coated with anti-core nonoclonal antibodies cll-3 and cll-7 and HCV
antigens c200-3, NS5 and a nodified core antigen.( SOD fused protein

cont ai ni Ng CopR 13RPUENCED KA B M t h B5e 4dpaRHn4Bs CRS=a35.28 Warch 2006 -
10 deleted (c22KS(V47 -48). The speci nens used were 4

sequential bleeds from a commercially available

oleolololoNe

serocpnversion panel. Core antigen was detected using
cll-4 monoclonal antibody labeled with HRP, anti-HCV

5 antibodies were detected by anti-human IgG labeled with
HRP. By using the two antibodies together a cumulative
signal was produced, as shown in the column labeled

combo in Table 2.

10 Table 2

ANTI ANTI
SAMPLE I9G HCV CORE COMBO
NEG MEAN* 0.045 0.036 0.094
BCP 6215 1 0.007 0.135 0.193
BCP 6215 2 0.009 0.157 0.191
BCP 6215 3 0.014 0.231 0.270
BCP 6215 4 0.494 0.197 0.614

*signal obtained by using HCV negative samples

15 Example 5 Detection of HCV core antigen and/or anti-HCV
antibodies.
Detection of HCV core antigen and/or anti-HCV
antibodies on plates coated with anti-core monoclonal
antibodies c¢l11-3 and c¢ll-7 and HCV antigens c200-3, NS5

20 and a modified core antigen.( SOD fused protein
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sequential bleeds froma commercially avail able seroconversion gqﬂﬁg&oggre
antigen was detected using cll-4 nonoclonal antibody |abeled with )
anti-HCV 5 anti bodi es were detected by anti-human 1gG | abeled with HRP. By
using the two anti bodi es together a cunul ative signal was produced, as
shown in the colum | abeled conbo in Table 2. 10 Tabl e 2 ANTI ANTI
SAVPLEI gGHCV CORECOMBO NEG MEAN 0. 0450. 0360. 094 BCP 6215 10. 0070. 1350. 193
BCP 6215 20. 0090. 1570. 191 BCP 6215 30.0140. 2310. 270 BCP 6215
40. 4940. 1970. 614 *signal obtai ned by usinglHCV negative sanples 15 Exanpl e
Det ecti on of HCV
core antigen and/or anti-HCV antibodies on plates coated with anti-core
nmonocl onal arbntedingsic| | eamkaqléndeanth HOW arwi gengrg200n8, aNS5 20 and
nodi fied core antigen.( SOD fused protein CDS-235 29 March 2006 - 11
position 47 replaced with a leucine (c22KS (R47L)). The

Det ection of HCV core antigen and/or anti-HCV antibodies.

specimens used were 4 sequential bleeds from a .

commercially available seroconversion panel.

Core

5 antigen was detected using cll-4 monoclonal antibody

labeled with HRP, anti-HCV antibodies were detected by

anti-human IgG labeled with HRP. In the combo assay the

two detecting antibodies, anti core monoclonal and anti-

human IgG monoclonal antibody labeled with HRP were

10 used as a mixture.
Table 3
ANTI ANTI
SAMPLE I9G HCV CORE COMBO
NEG MEAN 0.045 0.036 0.094
BCP 6215 1 0.007 0.135 0.193
BCP 6215 2 0.009 0.157 0.191
BCP 62153 0.014 0.231 0.270
BCP 6215 4 0.494 0.197 0.614

15

Example 6 Anti-IgG Comparison.
20

CDS-235
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cont ai ning core sequences aal0 -99 with arginine at position 459%%&L@&ﬁ9
The specinens used were 4 sequent|$
bleeds froma comercially avail abl e seroconversion panel. Core 5 antigen
was detected using cll-4 nonocl onal anti body
anti bodi es were detected by anti-human 1gG|labeled with HRP. In the conbo
assay the two detecting antibodies, anti core nonoclonal and anti- human
| gG nonocl onal antibody | abeled with HRP were 10 used as a m xture. Table 3
ANTI ANTI SAMPLEI gGHCV CORECOVBO NEG MEAN0.1@450. 0360. 094 BCP 6215
10. 0070. 135. 0. 193 BCP 6215 20. 0090. 1570. 191 BCP 6215 30. 0140. 2310. 270 BCP
6215 40.4940.1970.614 15 Exanple 6 Anti-1gG Conparison. 20 29 March 2006 -
12 A conparison ofa atdmpdiesract i yhty-REV Beseconveyt ef panel in

with a leucine (c22KS (R47L)).

mcrowells coated with two

| abel ed with HRP, anti-HCV

seroconverter panel in microwells coated with two

different HCV core proteins is shown in Table 4.

Table 4
SAMPLE SOD/ ¢22KS (A47-48) SOD / c22KS (R47L)
NEG MEAN 0.045 0.076
BCP 6215 1 0.007 0.015
BCP 62152 0.009 0.021
BCP 62153 0.014 0.028
BCP 6215 4 0.494 0.498
10 Example 7 Comparison of core antigen detection of

seroconverter panel in microwells coated with two

different core antigens is shown in Table 5.
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different HCV core proteins is shown in Table 4. 5 Table 4 SANP%O%ZZKS
(047-48)SOD /| c22KS (R47L) NEG MEANO. 0450. 076 BCP 6215 10. 0070. 01 215
20. 0090. 021 BCP 6215 30.0140. 028 BCP 6215 40.4940. 498 10 Exanple 7

Conmpari son of core antigen detection of seroconverter panel in mcrowells
coated with two different core antigens is shown in Table 5. 29 March 2006
- 13 Table 5 Anti-HCV Core Conparison SAMPLESOD / c22KS (A47-48) SOD /| c22KS
(R47L) NEG MEANO. 0360. 047 BCP 6215 10.1350. 224 BCP 6215 20. 1570. 189 BCP 6215
30. 2310. 304 BCP 6215 40.1970.189 5 Exanplig 8 Conpari son of conbo reactivity
of seroconverter panel in mcrowlls coated with two

Table 5
Anti-HCV Core Comparison
SAMPLE SOD / c22KS (A47-48) SOD / c22KS (R47L)
NEG MEAN 0.036 0.047
BCP 6215 1 0.135 0.224
BCP 6215 2 0.157 0.189
BCP 6215 3 0.231 ' 0.304
BCP 6215 4 0.197 ~0.189

Example 8 Comparison of combo reactivity of

seroconverter panel in microwells coated with two

different core antigens is shown in Table 6.
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different core antigens is shown in Table 6. 29 March 2006 - 1459 pM&bi 8odg HCV
Conbo Conpari son SAMPLESOD / c22KS (447-48)SOD / c22KS (R47L) NEG

MEANO. 0940. 144 BCP 6215 10.1930. 247 BCP 6215 20.1910. 226 BCP 6215

30. 2700. 328 BCP 6215 40.6140.658 29 March 2006 - 15 5 10 15 20 W claim 1.
A nmethod for determ ning the presence of HCV in a sanple, conprising:
contacting the sanple with HCV antigens and anti - HCV core anti bodi es
attached to a solid phase, adding a pol yoxyethylene ether selected fromthe
group consisting of polyoxyethylene 2 ol é ether, polyoxyethylene 8
stearate, pol yoxyethylene 5

Table 6
HCV Combo Comparison
SAMPLE SOD / c22KS (A47-48) SOD / c22KS (R47L)
NEG MEAN 0.094 0.144
BCP 6215 1 0.193 0.247
BCP 6215 2 0.191 0.226
BCP 6215 3 0.270 0.328
BCP 6215 4 0.614 0.658
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| auryl ether, polyoxyethylene 50 stearate, polyoxyethylene 8 |muarith mober
pol yoxyethylene 9 |auryl ether, polyoxyethylene 10 | auryl ether,

pol yoxyet hyl ene 10 cetyl ether, polyoxyethylene 10 ol eyl ether,

pol yoxyet hyl ene 100 stearate, polyoxyethylene 20 cetyl ether,

pol yoxyet hyl ene 40 stearate, pol yoxyethylene 100 stearyl ether,

pol yoxyet hyl ene 20 ol eyl ether, pol yoxyethylene 23 |auryl ether,

pol yoxyet hyl ene 7 | auryl ether, polyoxyethylene 4 |auryl ether,

pol yoxyet hyl ene 3 lauryl ether and Pluronic F-127 to said sanple,

detecting captured antigens and antibodTe%5by addi ng | abel ed anti -human 1gG
and | abel ed anti-HCV core antibodies and detecting the signal as an

i ndi cati on of the presence of HCV infection.
We claim:

1. A method for determining the presence of HCV in a
sample, comprising:

5 contacting the sample with HCV antigens and anti -
HCV core antibodies attached to a solid phase,
adding a polyoxyethylene ether selected from the
group consisting of polyoxyethylene 2 oleyl ether,
polyoxyethylene 8 stearate, polyoxyethylene 5

10 lauryl ether, polyoxyethylene 50 stearate,
polyoxyethylene 8 lauryl ether, polyoxyethylene 9
lauryl ether, polyoxyethylene 10 lauryl ether,
polyoxyethylene 10 cetyl ether, polyoxyethylene 10
oleyl ether, polyoxyethylene 100 stearate,

15 polyoxyethylene 20 cetyl ether, polyoxyethylene 40
stearate, polyoxyethylene 100 stearyl ether,
polyoxyethylene 20 oleyl ether, polyoxyethylene 23
lauryl ether, polyoxyethylene 7 lauryl ether,
polyoxyethylene 4 lauryl ether, polyoxyethylene 3

20 lauryl ether and Pluronic F-127 to said sample,
detecting captured antigens and antibodies by
adding labeled anti-human IgG and labeled anti-HCV
core antibodies and detecting the signal as an

indication of the presence of HCV infection.



