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®1. 734 <7—E5

7oM< —
UL28-Xhol-F
gBASS-Bglll-R

gB—~197-Bglll-F

gB-nc-BamH1-R

gB-CD4-Bglll-F

gB-CD4V5-Bgl1l1-R

gB-GPR77-Bglll-F

gB-GPR77V5-Bglll-R

gC-KAN-F

BeH (57 -37)
CTTTGCCTCGGTCTACCGGTGCGGGG (HIIES 1)

GGGAGATCTGAGGCGGGACTACGGGGGCCCGTCG ( Ei5I
B52)

GGGAGATCTGGGTGGAGGTGGAGGTTACGTCATGCGGCTG
CAGAGCAAC (EFIES 3)

GGGATCCCAACCGGAGGCATCCAAC (EHES4)

GGCAGATCTACCATGAACCGGGGAGTCCCTTTTAGG ( B3l
BS5)

CCCAGATC T P AC G AGARTCTAGACCGAGCAGAGGLTTA
GGGATAGGCTTACCAATGGGGCTACATGTCTTCTGAAA
(B2FIES 6)

GGCAGATCTACCATGGGGAACGATTCTGTCAGCTAC ( EcAl
BE=7)
CCCAGATCTCTACGTAGAATCTAGACCGAGGAGAGGGTTA
GGGATAGGCTTACCAATGGGGCTACATGTCTTCTGAAA
(ERFIBS 8)

GGGGGGACCAAACTATATAGATATTAARAAGGTARCGGGGG
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gC-KAN-R

CD4-F

gC-R

GPR77-F

CD4-R-Overlap

gC-F-Overlap

GPR77-R-Overlap

gC-F-0Overlap

gC-RedET (CD4) -F

gC-RedET (GPR77) -F

(76)

GGTCTTGCGTTACCGCCGATGACGCTGCCGCGA (B
&5 9)

GGGGGGACCAAACTATATAGATATTAAAAAGGTAACGGGGGG
GTCTTGCGTTACCGCCGATGACGCTGCCGCGA ( HLI|HBEE
10)

GGAATTCAACATGAACCGGGGAGTCCCTTTTAGG ( E&5
&511)
CCCGATTCCAATTGGCTGCACCGGGGTGGACCATGT (&%l
&#512)
CCGGTGCAGCCAATTGGAATCGGGGTTCTCGCGGCG ( B
#513)

GGGGATCCTTACCGCCGATGACGCTGCCGCGA (EBLIIES

14)

GGAATTCACCATGGGGAACGATTCTGTCAGCTAC (EZ3I
&5 15)

CCCGATTCCAATGGGTTCAGCCCGCAGGGCCCTGGC
(EHIE=S 16)

CGGGCTGAACCCATTGGAATCGGGGTTCTCGCGGCG
(BEFIES 17)

CGCTTTGCCGGGAACGCTAGCCGATCCCTCGCGAGGGGGA
GGCGTCGGGCACCATGAACCGGGGAGTCCCTTTTAGG
(EC3IE=S 18)

CGCTTTGCCGGGAACGCTAGCCGATCCCTCGCGAGGGGGA
GGCGTCGGGCACCATGGGGAACGATTCTGTCAGCTAC
(BLHE= 19)

gC-RedET-R GGGGGGACCAAACTATATAGATATTAAAAAGGTAACGGGGGG
GTCTTGCGTTACCGCCGATGACGCTGCCGCGA ( EEF&E=
20)
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[nternational application No.
PCT/US2014/043404

CLASSIFICATION OF SUBJECT MATTER

A.
IPC(8) - C12Q 1/70 (2014.01)
CPC - AB1K 2039/5258 (2014.12)

B. FIELDS SEARCHED

According to International Patent Classification {IPC) or.to both national classification and [PC

IPC(8) - AG1K 38/12; C12N 15/88; C12Q 1/70 (2014 01}
USPC - 424/204.1; 435/458; 506/9

Minimum documentation searched {classification system followed by classification symbals)

»

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - AB1K 35/12, 38/245, 2039/5258 (2014.12) (keyword dellmited)

Electronic data base consulted during the international search (name of
| PatBase, Orbit, Google Patants, Google Scholar, PubMed

data base and, where practicable, search terms used)

Search terms used: virion; amay; substrate; HSV-1; HSV1; membrane protein; envelope: GPR?7

C. DOCYUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where' appropriate, of the relevant passages

Chemistry, 13 August 2013 (13.08.2013), Vol. 85, Pg. B046-8054. enfire document

Category* Relevant (o claim No.
X US 200510122563 A1 (DORANZ et alj 09 June 2005 (09.05.2005) entire document 1-7, 9-15, 17-24, 26-35,
;- ) : . . . 37-43, 45-56, BO-88, 83
8, 16,36, 44,87
Y WOODRUFF et al. "Inhiblting the 05—053 recaptor axis," Molacular Immunclogy, 01 August 8, 36, 87
2041 {01.08.2011), Vol. 48, No. 14, Pg. 1631-1842, entire document
Y ESPINA et al. “Protein microarrays: M:-:Iar:ular profiling technologles for clinical specimens,” 16,44
Proteomics, 01 November 2003 (01.11.2003), Vol. 3, No. 11, Pg. 2091-2100. entire document .
A US 2003/0124572 A1 (UMEK ei al) 03 July 2003 (03.07.2003), entire documant 1,28, 80
US 2008/0274988 A1 (BRANDON at al) 06 November 2008 {06.11.2008), entire document 1,28, 80
P; X HU at al. "VirD: A Virion Display Array for Profiling Functional Membrane Proteins,” Analytical 1-24, 26-52, 54-56, B0-88

] Further documents are listed in the continuation of Box C.

0
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g »

Special categories of cited documents:

document definiing the general state of the art which i is not considered
to be of particular relevance

earlier application or patent but published on or after the internalioiwl i
filing dene

document which may throw doubts on pricrity claim(s) or which is
cited 1o establish the publication date of another citation or ather
special reasen (as specified)

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

“P" dc blished prior to the inter

I filing date but Iater than
lhe priority date claimed

“T™  later document published afler the international Filing date or priority
date and not in conflict with the application but ¢ited to understand
the principle or theory underlying the invention .

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered 10 involve an inventive
step when the document is taken alone

docurnent of particular relevance; the claimed invention cannot be
considered to involve an inveniive step when the document is
combined with one or b such e

being obvious to a person skilled in the art

“&” document member of the same patent family

wyer

uym

Date of the actual completion of the international search

16 Decamber 2014

Date of mailing of the international search report

02 JAN 2015

Name and mailing address of the ISA/US

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  571-273-3201

Authorized officer:
Blaine R. Copenheaver

PCT Halpdask: §71-272-4300
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheel)_

1. With regard 10 any nucieotide and/or amino acid sequence disclosed in the international application, the international search was
carried out en the basis of a sequence listing filed or furnished:

a. (means)
on papet

ﬁ in electronic form

b, (time)
N :
’A‘ in the imernational application as Filed
D tagether with the intemational application in electronic form
D subsequently to this Authority for the purposes of search
2. D In addnmn in the case that more than one version of copy of o sequence listing has been filed or fumished, ike required

statements that the information in the subsequent or additional copies is identical to that in the application as filed or does
not go beyond the application as filed, as nppropriate, were furnished.

3. Additional comments:

SEQ ID NOs: 1-5 were searched.

Form PCT/ISA/210 {continuation of first sheet (1)) (Puly 2009)
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Box No. Il  Observations where certain claims were found unsearchable (Conlinimﬂnn of item 2 of first sheet)

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

1. I:, Claims Nos.:

because they relate tn.subjeqza matter ot required to be searched by this Authority, namely:

2. D Claims Nes.; T :
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. g CI;aims Nos.: 25, 53, 57-79, 89.139, 141-148, 148-161 .
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where'unily of invention is lacking (Continuation of i_tem 3 of first sheet}

This International Searching Authority found rultiple inventions in this international épplication, as follows:

| See Extra Sheet(s).

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

2. D As all scarchable claims conld be scarched without effort justifying additional fees, this Authority did not invite payment of
additional fees.- :

3 D As only some of the required additional search fees were timely.paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically clatms Nos.: ’

Y

4, No required additional search fees were timely paid by the applicant. C ,A tly, this international scarch report is
restricted to-the invention first mentioned in the claims; it is covered by claims Nos.:
1-24, 26-52, 54-56, ang 80-88

Remark on Protest’ D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee. X

D The additional search fees were aocompqnicd by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D Mo protest accompanied the payment of additional search fees.

Form PC-T."J_SAIZIO (wnlinuatibn of first sheet (2)) (July 2009)
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This application contains tha following inventions or groups f inventions which are not so linksd as to form a single general inventive
concept under PCT Rule 13.1. In erder for all inventions o be examined, the appropriate additional examination faes need to be paid.

Group I: claims 1-24, 26-52, 54-56, and 80-88 are drawn to an array or a method of producing an aray somprising contacting a solution
comprising recombinant virions comprising a plurality of racombinant virions to a surface of a substrate to thareby transfer the sotution to
the surface, wherein the recombinant virions comprise envelapes comprising a plurality of hstaroiogous membrane bound proteins that
retain thelr native conformations andior interactions.

Group |I: claims 89-95 ara drawn to a recombinant MSV-1 bacterial artificial chromesome (BAC) clone anoodmg a heterologous
membrana polypeptide.

Group |lI: claims 96-98, 140, and 147 are drawn to a library of antibodies or a method for identifying a ligand for a target membrana
bound protein by contacting a target membrane bound protein comprising an envelope of a vidon with a ligand,

The inventions listed in Groups -1t do not relate to a single general inventive concept under PCT Rule 13.1; because under PCT Rule
13.2 they lack the sarme or coresponding special technical features for the following reasons;

The special technical features of Group 1, an array or a methad of producing an array comprising contacting a solution comprising
recombinant vinions comprising a plurality of recombinant virions to a surface of 8 substrate o theraby transfer the solution to the -
surfaca, wherein the recombinant virions comprise envelopes comprising a plurality of heterologous membrane bound proteins that
retain their native conformations and/or interactions, are not present in Groups Il and I, the speclal technical features of Group |1, a
recombinant HSV-1 baclerial artificial chromosoma (BAC) clone encoding a heterclogous membrane polypeplide, are not prasent in
,groups | and [II; the special technical features of Group lIl, a library of antibodies or a method for |dermfy|ng a ligand for a target
membrane bound protein by sontacting a target'membrane bound proteln camprising an envalopa of a virion with a ligand, are not
present in Groups | and [l.

Additionally, Groups I-li share the technical leatures of a plurality of recombinant virions comptising envelopes comprising a plurality of
heterologous membrane bound proteins and an array or a proleeme amay. However, these shared technical features do not reprasent a
contribution cver the prior art. Spacifically, US 2008/)274988 A1 to Brandon et al. discloses a plurality of recombinant virons

comprising envelopas comprising a plurality of heterologous membrane bound proteins and an amay or a proteome array ("biologically
active portion® includes deletion mutants and peplidas, Portions of this type may be obtained through the application of standard
recombinant nucleic acid techniques, Para.[0110]; several protein subunit vaccines based on HSV-2 envalops glycoproteins, Para,
[0038]; The antigen-binding molecules of such arrays may recognize at least a subset of proteins expressad by a cell or population of
cslls, illustrative examples of which include...DNA recombination factors, cell-surface antigans, Para. [0266]; the antigen binding
molecule forms part of a spatial amay of antlgen binding molecula, Para. [0076]).

The inventions listed in Groups |-M tharefora lack unity under Rule 13 because thay do not shars a same ar coresponding special
technical faatura.

Form PCT/ISA/210 (exira sheet) (July 2009)
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