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A,
PC

CLASSIFICATION OF SUBJECT MATTER
- GO1N 33/53, 33/547, 33/569, 33/58; AG1K 39/12; CO7K 16/08, 16/10, 16/38, 14/08 (2018.01)

GO1N 33/53, 33/547, 33/569, 33/56983, 33/58; AG1K 39/12; CO7K 16/08, 16/10, 16/1081, 16/38,
14/08, 14/18

According to International Patent Classification (IPC) or to both national ciassification and IPC
B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
Ses Search History document

Documentation searched other than minimum decumentation to the extent that such dacuments are included in the fields searched
Sea Search History document

Electronic data base consulted during the intermnational search (name of deta base and, where practicable, search terms used)
See Search History dacument

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y (ABBINK, P et al.} Protective Efficacy of Multiple Vaccine Platforms Against Zika Virus 1-8, 10-11, 13-37, 39-§5
Challenge in Rhesus Monkeys. Scienca. 09 September 2018, Vol, 353, No, 6304, pages
1128-1132; abstract; page 2, 1st paragraph; page 2, 3rd paragraph; page 3, 4th paragraph;
page 4, 1st paragraph; supplemental page 2, 2nd paragraph; supplamental page 3, 3rd
paragraph; supplemental page 3, 4th paragraph; supplemental page 4, 15t paragraph; DOl
10.1126/science.aahG157

(PHOO, WW et al.) Structurs of the NS2B-NS3 protease from Zika virus after sell-cleavage. 1-8, 10-11, 13-37, 3955
Nature. 15 November 2018, Vel. 7, No. 12410, pages 1-8; page 2, 1st column, 1st paragraph;
page 2, 1st column, 2nd paragraph; page 3, 1st column, 1st paragragh; Figure 1; supplemantary
figura 1; DOI: 10.1038/ncomms {13410

US 7,785,789 B2 (BARRETT, A et al.} 31 August 2010; column 3, lines 49-53; column §, lines | 2-3, 6-7, 50-55
32-33, 42; colurn 18, lines 52-53

(DAR, H et al.) Pradiction of promiscuous T-call epitopes in the Zika virus polyprotein: An in 1-8, 10-11, 13-37, 39-55
sillco approach. Asian Pacific Journal of Tropical Mediclng. 26 July 2016, Veol. 8, No. 9; pages
844-850; DOI: 10.1016/.apitm.2016.07.004

{XU, X et al.} Idantifying Candidate Targets of Immune Responses In Zika Virus Based on 1-8, 10-11, 13-37, 39-55
Homology to Epitopes in Other Flavivirus Species. PLeS Currents. 15 November 2016, Edition
1; DOI; 10.137 1/curments.outbreaks. 9aa2e 116 1b0fE32f56a09877 3008c4b

Further documents are listed in the continuation of Box C. D See patent family annex,

X

. Special categories of cited dosuments:

“A”  dogurment defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

docyment which may throw doubts on priority claim(s) or which is
cited to cstablish the publication dalc ‘of endther citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibilion or other
means

document published prior to the international filing date but Iater than
the priority date claimed

g

aLr

gy
apn

“T" later dogument published after the intarnational filing date ar priority
date and not in conflict with the appl ut gited to d

the principle or theory underlyingqﬁe invention

document of particular retevance; the claimed invention cannot be
considered navel or cannot be considered 1o involve an inventive
step when the document is taken alone

dogument of particular relevance; the claimed invention cannat be
considered to involve an inventive stép when the documen is
combined with one or more other such decuments, such combination
being obvious 10 a person skifled in the art

document member of the same patent family

s

wym

ugn

Date of the actual completion of the international search

26 February 2018 (26.02,2018)

Date of mailing of the intemnational scarch report

06APR 2018

Name and mailing address of the [SA/

Mail Stop PCT, Altn; ISA/US, Commigeionor for Patants
P.Q. Box 1450, Alexandria, Virginia ?72313-1450

Facsimile Mo. 571-273-8300

Authorized officer
Shane Thurws

PCT Helpdesk: 571-272-4300
PCT OSP: 574-272-7T74
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to ciaim No.

PX {MOHR, EL et al.) Differentiating Zika and Dangua virus infections with a linsar peptide array. 1-8, 10-11, 13-37, 30-55
Ametican Society of Tropical Meticine & Hygiene. Poster Presertation {onfine]. 5 Novernber
2017 [Retrieved on 12 Fabruary 2018). Retriaved from the Intemnet: <URL:
https:ifzika.labkey.comiwikifOConnoridownload.view?
entityld=3a020e26-ac7c-1035-9020-0dc06b42a65a8name=EmmaMonr_ ASTMH_2017 .pdf>;
entire document

P.X (STEINHAGEN, K et al.} Seradiagnosis of Zika virus (ZIKV) infections by a novel NS1-based 1-8, 10-11, 13.37, 39-55
ELISA devoid of cross-reactivity with dengue virus antibodies: a muliicohart study of assay
parformance, 2015 to 2016, Eurosurveillance. 15 Dacamber 2016, Vol. 21, No. 50; pages
1-16; DOI: 10.2807/1560-7917.E$.2016.21.50.30426

E X WO 2017/031353 A1 (RUTGERS, THE STATE UNIVERSITY OF NEW JERSEY) 23 February  |1-8, 10-11, 13.37, 39.55
2017; entire document

E X WO 20177140905 A1 (CUREVAC AG et al.) 24 August 2017; entire documant 1-8, 10-11, 13-37, 39-65
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Box No. 11 Observations where certaln claims were found nnsearchabte (Continuation of item 2 of first sheet)

This intemational search repont has not been established in respect of certain claims under Article 17{2)a) for the following reasons:

1. D Claims Nos.:

bezause they relate to subject matter ot requited 1o be searched by this Authority, namely:

2, D Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful intemational search can be carried out, specifically:

3. I:I Claims Mos.:

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a}.

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multipie inventions in this international application, as follows:
This application contains the following inventions or groups of inventiens which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination faas must be paid.

Groups I+, Claims 1-55; and SEQ 1D NO: 1 {peptide) are directed toward paptides, methods, and kits for detecting the exposure to and
infaction by Zika virus.

-***.Please See Supplemental Page-***-

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

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

3. I:I As only some of the required additional search fees were timely paid by the applican, thig international search report covers
only those claing fur which fees were paid, specificaily ciaims Nos.:

4. ﬁ No required additional search foes were timely paid by the applicant. C_onsequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by ¢laims Nos.:

1-8, 10-11, 13-37, 39-55; SEQ D NO: 1

Remark on Protest [:l The additional search fees were accompanied by the applicant’s protest and, where applicabig, 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 specified in the invitation,

D No protest accompanied the payment of additional search fees,

Form PCTASA210 {continuation of first sheet (27) (January 2013)
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=***-Continued from Box No, Ill; Observations whera unity of invention is lacking-=*-

The peptidas, methods, and kits wil! be searched 1o the extent that they encompass SEQ ID NO: 1 {peplide). Applicant iz invited 1o elect
additional paptide saquence(s}, with spacified SEQ ID NO: for each, to ba searched. Additional peptida sequence(s) will be searchad
upon the payment of additional faes. |t Is belleved that claims 1 (in-part}, 2 {in-part), 3 (in-part), 4 (in-pan), 5-8, 10 (in-part}, 11 {in-part),
13 {in-part), 14 {in-part), 15, 16 (in-part), 17 (In-part), 18 (in-part), 19 (in-part), 20 (in-part), 21 (in-part), 22 (n-part), 23 (in-part}, 24
(in-part), 25 (in-part), 28 (in-part), 27-37, 39 (in-part), 40 {in-part), 41 (in-part), 42 {in-part), 43 {in-pan}, 44 (in-part), 45 {in-part), 46
(in-part), 47 (in-part), 48 {in-part), 49 (in-part), 50 (in-part}, 51 (in-part), 52 (in-part), 53 (in-part), 54 (in-part), and 55 (in-part) encompass
this first named inventlon and thus these claims will be searchad without fee to the extent that they encompass SEQ NO: 1 {peptide).
Applicants must spacify the clalms that encompass any additionally olected sequence(s). Applicants must further indicate, if applicable,
the clalms which encompass the first named invention, If different than whal was indicated above for this group. Failure to dearly idantify
how any paid additiohal invention fees are 1o be applied to the "+* group(s) will result in only the first claimed invention to be
searched/examingd. An exemplary election would be a paptide encompassing SEQ 1D NO: 2 (peptide).

No technical fealures ara shared betwaan the paptide sequences of Groups I+ and, accordingly, these groups lack unity a prior.

Additionally, even if Groups i+ were considered to shara the tachnical features including: a collection of isolated peptides which are
strongly reactive with, and specific for antibodies to Zika virus, wherein the paptides comprise amino acid sequancas shifted ona residue
acress at (east ona peptide; a collection of Isolated peptides that are strongly reactive with, and specific for antibodies to Zika virus,
wherain the paplides comprise amino acid sequencas shifted one residue acress the peplide; a peptide microarray comprising the
collection of isolated peptides; s peptide microarray comprising: the peptide; or a collection or set of peptides; an isolated peptide which
is strongly reactive with, and spedcific for antibodies to Zika virus; an isalated peptide which is strengly reactive with, and specific for
antibodies to Zika virus: a method for the serological dataction of an antibody to Zika virus in a sample, comprising: a. contacling the
sample with the collection of peptides, under conditions sufficient to allow the binding of the antibody(ies) to the peptide(s ); and b,
datecting formatlon of an anlibody-pseptide complex comprising said ona or more peplidas in the collection, wherein formation of thg
complex is indicative of an antibody to an epitope of a Zika antigen being present in the sample; a kit comprising the collection of
isolated peptides; a kit comprising the peptide microairay; these shared technical featuras are previously disclosed by the publication
entitled 'Protective Efficacy of Mulliple Vaccine Platforms Against Zika Virus Challenge in Rhesus Mankeys' by Abbink, at al. (hereinafter
‘Abbink’) in view of US 7,785,799 B2 to Barrelt, et al. (hareinafter ‘Barrett’).

Abbink discloses a collection of isolated peptides which are strangly reactive with, and spacific for antibodies to Zika virus {a collaction of
isolated peptides which are strongly reactive with, and specific for antibodies 1o Zika virus; page 3, fourth paragraph; supplemental page
3, third paragraph — supplemental page 4, first paragraph), wherein the peplides comprise amino acid sequences shiftad one residus
across at isast one peptide comprising an amino acid sequance {153 everlapping 15 amine acid ZIKV Env peptides (wherain the
peplides comprise amino acid sequences shifted one residue across at least one paptide comprising an amino acid saquence);
supplemental pape 3, third paragraph — supplemental page 4, first paragraph); a peptide micrearray comprising the collaction of isclated
paptides (peptide microarray comprising the collection of isolated peptides; page 3, fourth paragraph; supplemantal page 3, third
paragraph — supplemantal page 4, first paragraph), a peplide micrearray (page 3, fowth paragraph; supplemental page 3, third
paragraph — supplemental page 4, first paragraph) comprising: tha peptide; or a coMaction or set of peptides (page 3, fourth paragraph;
supplemental page 3, third paragraph — supplemental page 4, first paragraph); an isolated peptide which is strongly reactive with {gage
3, fourth paragraph; supplemental page 3, third paragraph — supplemental page 4, first paragraph), and specific for antibodias to Zika
virus (page 3, fourth paragraph; supplemental page 3, third paragraph — supplemental page 4, first paragraph); & method for the
serological detaction of an antibody to Zika virus in a sample (a mathod for the serclogical detection of an antibody to Zika virus ina
sample; page 3, fourth paragraph; supplemantal page 4, first paragraph), comprising: a. conltacting the sample with the collection of
paplides {comprising: 4. vunlacting the sample with the collection of peptides; page 3, fourth paragraph; supplemantal page 4, first
paragraph), under conditions. sufficlent to allow tha binding of the antibody(ies) to the paptide(s ) (under conditlons sufficient to allow the
binding of the antibedylies) to the peptide(s ); pages 3, fourth paragraph; supplemental page 4, first paragraph); and b. detecting
formation of an antibody-peptide complex comprising said ona or more peptidas in the collaction {(and b. datacting formation of an
antibody-peptide cormplex comprising said one or more peptides in the collection; page 3, fourth paragraph; supplemental page 4, first
paragraph; Figure 57), wherein formation of the complex is indicative of an antibady to an apitope of a Zika antigen being prasent in tha
sample (wherein formation of the complex is indicative of an antibody to an epitope of a Zika antigen being prasent in the sample; page
3, fourth paragraph; supplamental page 4, first paragraph; Figure S7).

Abbink does not disclose a kit.

Barrett discloses a kit comprising isolated peptides and a kit comprising the peptide microarray (kit may include antigens and supparts in
which the antigens are affixed such as microarray; colurnn 5, lines 32-42, 61 — column 6, line 5; column 29, iines 45-47; claim 8) for
detecting a flavivirus (abstract),

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the disclosure of Abbink, toinclude a
fit, as taught by Barreft, in order fo provide a superior method for serological detection of Zika virus infection, at point of care, in a
sublect In naed thereof,

Since none of the speclal technical features of the Groups I+ inventions is found in more than one of tha inventions, and since all of the
shared technical features are previously disclosed by a combination of the Abbink and Barrett references, unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (January 2015)
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