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Box No. 1 Nucieotide and/or amino acld sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intemational search was
carried out on the basis of a sequence listing:

a. forming part of the intenational application as filed:

in the form of an Annex C/ST 25 text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 137er. 1{a} for the purposes of international search
only in the form of an Annex C/ST.25 text file.

c. |:| fumished subsequent to the intemational filing date for the purposes of international search only:
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Box No. 11 Observations where cerfain claims were found unsearchable {Continuation of item 2 of first sheet)

This intenational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Autherity, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed reguircraents to such an
extent that no meaningful international scarch can be carried out, specifically:

3. I:I Claims Noes.:

because they are dependent claitns and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

Box No.IIl  Observations where unity of invention is lacking {(Coatinuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational apptication, as follows;

This apglication contains the following invantions er groups of Inventions which are net so linked as to form a singla general Inventive
concept under PCT Rule 13.1.

Group 1+; clalms 1-7, 14-16, directed to an immunoassay reagant (claims 1-7), and a kit comprising the immunoassay reagant {caims 14
-16), The immunoassay reagent will be searched to the extent that the polypeptide encompasses a substitution of amino acid residue 55
of SEQ 1D NO:4. It is belisved that dalms 1-3, 5-7, 14-16 encompass this first named Invention, and thus these claims will ba searched
without fee to the extent that they encomp the immur y reagent having a substitution of amino acid resldue 55 of SEQ 1D NO4.
Adgitional specific substitution{s) in SEQ ID NC:4 will be searchad upon the paymant of additional fees. Applicants must specify the
claims that encompass any additionally elected substitution{s). Applicants must further indicate, If applicable, the claims which
encompass the first named invantion, if different than what was indicated above for this group. Failure to clearly identify how any paid
additional invention fees are to ba applied to the "+" group(s) will result in anly the first claimed invention to be saarched. An exemplary
election would be an immuncassay reagant encompassing a substltution of amino acld residua 137 of SEQ ID NOz4, L.e. claims 1-7, 14-
16.

stesmerevsansares Sog Supplemental Sheel to conlinue =4+ resmrey

1. D As all required additional search fees were timely paid by the applicant, this intematienal search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees,

3 D As only some of the required additional scarch fees were timely paid by Lhe appiicant, this international search repert covers
only those claims for which fees were paid, specifically claims Nos.:

4, E No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention fitst mentioned in the claims; it is covered by claims Nos.:
1-3, 5-7, 14-16, timilad to the substitution of amino acid residue 55 of SEQ ID NO4

Remark on Protest EI The additional scarch fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee,

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specificd in the invitation.

D No protest accompanied the paymens of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)} (Janvary 2015)
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Supplemental Sheet
In Continuation of Box IV. Lack of unity of invention:

Group I: claims 8-13, 198-24, diracted to a method of detacting antibodies to hepatitis C virus in a biological sample by combining the
immunocassay reagent of clalm 1 and the biological sample.

Group Ii1: claims 17,18, diracted to an amino acid sequance SEQ IDNO:2.

The inventions listed as Groups I+ through IIt do not relate t a single general inventive concept undar PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or cofresponding special technical featuras for the following reasans:

Speclal Tachnical Featuras

The special technical feature of each invention of Group 1+ is a specific substitution in the aming acid sequence SEQ ID NO:4, bacause
an amine sequence with at least 9% identity to SEQ ID NO: 4 was known in the art at the time of the invantion (see WO 20067024020
AZ to Chlan, et al. (hereinafter "Chien™); SEQ ID NO:4, 98.8% Identity), and thus no significant structural similarities can readily be
asceriained among said substitutions.

The Inventions of Groups I+ and Il do not include the shared or comman technical feature of an amino acid sequence SEQ D NO:2, as
raquired by Group lIl.

The inventions of Group Ill do not include the sharad or common technical featurs of a reagent of claim 1, as requited by Groups I+ and
L.

The inventions of Group M do net include the shared or commen technical feature of 2 method of using the reagent of claim 1, as
required by Group II.

Common Technical Features

Tha inventions of Groups I+ and shara the technizal feature of an immunoassay reagent of claim 1. Soma Inventions of Group I+ share
the tachnical teature of a kit comprising the reagent of clalm 1. Howaver, these shared technical features do not represent a contribution
aver prior art @s being anticipated by Chien, as abova.

Chlen discioses an immuncassay reagent comprising a polypeptide having at laast 90% amino acid identity to a polypaptide (claim 8,
SEQ ID NO:6, 99.2% identity to SEQ ID NO:2; Fig 4G, claim 1, “An immunoassay solid support comprising a polypaplide comprising a
modified hepatitis C virus (HCV) NS3 protease domain such that protease activity of the modified NS3 polypeptida is inhibited relative to
prolzase activity of a corresponding HCY NS3 polypeptide lacking the medlfication”), the polypaplide comprising:

a hepatitis C virus NS4a domain having SEQ 1D NO:3 (SEQ ID NO: 6, amino acids 1-14, 100% identity);

a modified hepatitis C virus NS3 domain (para [0141], "Modifled NS3 Antigens with Mutations In the Protease Domain. Modifled NS3
antigens, with a mutation to the NS3 pratease domain ware produced using site-directed mutagenesis of the NS34aF| sequence
described above. In particutar, the codon for Sar-1165, in the protease catalytic tiad, was mutated to an Ala codon. A diagram of the
NS34aPi construct including a substitution of Ala for Ser at pasition 1165 Is shown in Figure 4A. The nuclectide and corresponding
amino acid sequence of this construct is shown in Figures 5A-5C. This construct was tarmed *NS34aPl. 1165 para [D027), "In Flgures
4A-4C, the Ser normally present at posltion 1185 is substituted with Ala. Additionally, all of the mutants depicted in Flgures 4A- 4C
Include a substitution of Pro for Thr normally present at pesition 1428, and lie for Ser normally present at position 1428} having SEQ ID
NO:4 (SEQ ID NO: 8, amino acids 18-848, 96% identity); and

an intervening region connacting the carboxy terminus of the NS4a domain ta the amino terminus of the modified NS3 domain (Fig 4C,
SGS; para [0026}, Ser-Gly-Ser, * In Figure 4C, the protein includes In N-terminal to C-terminal direction, an N-terminal Met, amino acids
1678-1680 of NS4a, followad by the aming acid sequence Ser-Gly-Ser, then armino acids 1029 to 1657 of NS3. [0028] Figures SA-5C
(SEQ 10 NOs :1 and 2) depict the nuclectide sequence and corresponding amino acid sequence of the protain from Figure 4 A, termed
"N534aPl.1165%),

wharein one or mars amine acid resiiues of SEQ 1D NO:4 are modified such that protease activity of the medified hepatitis C virus NS3
domaln is inhibited relative to protease acthvity of the hepatitis C virus NS3 domain having SEQ 1£ NO:4 lacking the modification {para
[0141], "Modifiad NS3 Antigens with Mutations in the Protease Domain. Modified NS3 antigens, with & mutation to the NS3 proteasa
domain were produced using site-directed mutagenasis of the NS34aPl sequenca described above. In particular, the codon for Ser-
1465, in the proteass catalytic triad, was mutated to an Ala codon. A diagram of the NS34aF| construct Including a substitution of Ala for
Ser at position 1165 is shown in Figure 4A. The nuclectide and corresponding amino acid saguanca of this construct is shown in Figures
5A-5C. This construct was termed “NS34aP1.1165"%; claim 1, "An Immungcassay solid suppoft comprising & pelypeptide comprising a
modified hepatltis C virus (HCV) NS3 protease domain such that proteass activity of the modified NS3 polypeptide is inhibited relative to
proteass aclivity of a comesponding HCV NS3 polypeptide lacking tha modification™).

Chien also discloses a kit comprising the reagent of claim 1 (Chien, claim 17). As said technical features were known in the art at the
time of the invention, they cannot be considerad special tachnical features that would atherwise unify the groups.

Groups I+ through Il therefore lack unity under PCT Rule 13 because they do not shara a same or worresponding special technical
featura.
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