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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 1616913

Box No, 1 Nucleotide and/or aming acid sequence(s) (Coatinuation of item 1.c of the first sheet)

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

a D fonming part of the intemnational application as filed:

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

b. D fumnished together with the international application under PCT Rule 13se7.1(2) for the purpases of intemational search
only in the form of an Annex C/ST.25 text file.

c fumnished subsequent to the international filing date for the purposes of interational search only:
in the form of an Annex C/ST.2S text file (Rule 13¢er. 1(a)).
on paper or in the form of an image file (Rule 13/e#.1(b) and Administrative Instructions, Section 713).
2, In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required

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

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 16116813

Box Ne.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain ¢laims 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 Authority, namely:

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

v
3 Claims Nos.: 80-89, 101-111, 120-122
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

Group I: Glaims 1-60, 113-119 drawn to an immunoreagent compasition or kit composition comprising: a primary antibody coupled to a
bridging antigen; and a detectabla secondary antibody; wherein the detactable secondary antibody is specific for the bridging antigen,
capabile of binding with high affinity.

Group II: Claims 61-79, 80-100, drawn to a mathod for immunologic assay having specific method steps including reacting the first target
antigen with a first immunoreagent,

Group liI: Claims 112, drawn to a method for immunologic assay having special methods steps including reacting the first target antigen
with a first PRIMAKY antibody.
—-Go to Extra Sheet for continuation==---

L I:l As dll required additional search fees were timely paid by the applicant, this international search repont covers all searchable
ciaims.

2. D As gl] searchable claims could be searched without affott justifiring additional fees, this Authority did not invite payment of
additional tees.

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

4. }:{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
éfs_trictgd EEJO ﬂesiﬁ)\;gntion first mentioned in the claims; it is covered by claims Nos.:
aims 1-60, 113-

Remark on Protest I:l The additional search 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 specified in the invitation
L__l No protest accompanied the payment of additional search fees.

Form PCT/SA/210 (continuation of first sheet (2)) (January 2015}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 1616913

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(8) - CO7K 16/00; GO1N 33/53; A61K 39/00; C12P 21/08 {(2016.01)
CPC - GD1N 33/53; AB1K 2039/507; AG1K 47/48716
According to International Patent Classification {IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification s tem followed h%clnssﬂ'callan symbals)
IPC(8): CO7K 16/00; GO1N 33/53; A61K 33/00; C 2P 21!08 {2016.01
CPC: GO1N 33/53; AG1K 2038/507; AB1K 47/48715

Documentation searched ather than minimum documentation to the extent that such documents are included in the fields searched
CPC: GO1N 33/53; AG1K 2039/507; AG 1K 47/48715 (lext search
USrC: 424/178.1, 179.1; 530/388.1, 391; 530/23.53 (text search)

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used)

Electronic data bases: PatBase; Google Patents; Google Scholar

Search terms; Immunoconjugate, antibody-peptide conjugate, pimary or secondary antibody, detectlon label, Schiff base, hydrazone,
nximA click chamistry, call marker (B g CN3N), multiplay

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indi¢ation, where appropriate, of the relevant passages Relevant io claim No.
X US 2013/0164310 A1 (PFIZER INC.) 27 June 2013 (27.06.2013). Espacially para [0012], 1-13, 20-30, 3547, 54-
7 [0041], [0042], {0095], [0097), [0099], [0146), [0198), [0255], [0307]. 56, (113-119)/(35-47,54-
56)

14-19, 31-34, 48-53, 57~
60, (113-119)/(48-53)

Y US 2007/0037867 A1 {OFFORD et al.) 15 February 2007 (15.02.2007). Especially para [0012), | 14, 15, (31-34¥(14,15),
{0D19]. . 48, 49, (57-60)/48,49),
{113-119)/(48B,49)
16, {31-34)/16, &0, (57-
Y US 2010/0104589 A1 {GOVINDAN etf al.) 29 April 2010 {29.04.2010). Especially para {0018] 60)/50, (113-119)50
Y _{ WU at al. Arming antibodies: prospacts and challanges for Immunoconjugatas. Nat Blotachnol 17-19, {31-34}(17-19), 51

Septenber 2005 Vol 23 No 9 Pagas 1137-1148. Especially pg 1141 fig 2, pg 1143 col 2 para 3. | -53, (57-60)/(51-53), (113
-118)({51-53)

Y US 2007/0154858 A1 (Hamann et al.) 5 July 2007 {05.07.2007). Especially abstract, para 31-34, 57-60
[0012), [0014]

D Further documents are listed in the continuation of Box C. D
*  Special categorics of cited d “T” later document published after the |n1emat|una] filing date or priority
“A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E" earlier application or patent but published on or after the international “X™ document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be consideresd to involve an inventive
“wn dncalmem udﬁnhhmﬂy 1hrbo|w doubtﬁ on p?nnty r::la-m(s) or wh:l:l];l is step when the document is taken alone
cited 1o establish the publication date of another citation or OtheT wyr ooy ment of particular relevance; the claimed invention cannot be
special reason {as specified) ) o considered to involve an inveniive step when the document is
“07  document referring o an oral disclosure, use, exhibition or other combined with one or more other such d such comt 1
means being obvious t a person skilled in the art

“P" document published prior to the intemational filing date but later that  «g=  document member of the same patent family
the priority date claimed

Date of the actual completion of the internationa] search Date of mailing of the international search report
1 July 2016 (01.07.2018) 0 5 A U G 2016
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA{US, _an:lrnlssloner for Patents Lee W. Young
P.O. Fo’f 1450, Alaxandria, Virginia 22313-1450 PET Halpdesk: 671.272.4300
Facsimile No.  5§71-273-8300 PCT OSP: 571-272-7174

Form PCT/ASA/ 10 {second sheet) (January 2015)
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=-=-Continued from Box IlI {Lask of Unity of lavention)—-—

The inventions listed as Groups |-l do not relate to a single general inventive concept under PCT Rule 13.1 bacauss, under PCT Rule
13.2, they lack the sama or corresponding special technical features for the following reasons:

Spacial Tachnlcal F

Group | has the special technical feature of an Immunoreagent composition Including, separately, a detectable secondary antibody, not
requirad by Groups I1-IL.

Group |11l have the special technical foature of specific mathod step of providing a first sampla comprising a first tanget antigan, not
required by Group I.

Groug |1 has the special technical feature of a method stap of reacting an immunocraagent with a first target antigen, not required by
Grougp |II, (see sheat 1 fig 1 of instant application for graphic depiction of Group 11; para [0048])

Groug Il has the special technical faature of a mathod stap of reacting a first PRIMARY antibody with a first target antigan, and then
readling the immunoreagent with tha first primary antibody [hote: immunoreagent antibody binding region binds to first primary antibody,
not targst antigen) (see shest 7 fig 7 of instant application tor graphic dapiction of Group |If; para [0052]), not required by Group 1.

Common Technical Feature:

1. Groups lI-INl share the commen technical feature of generic claim 35 from Group |, an immuncreagent comprising: a primary antibody
coupled to a bridging antigen.

2. Groups |-t share the common technical feature of providing a sample comprising & first target antigen.
3. Groups |, Il and II} share the commen technical feature of a datectable secondary antibody.

However, said cormmon technical featuras do not represant a contribution ovar the prior art, and is obvious over US 5,194,254 A to
Barber et al. (hareinafter "Barber*}, in view of the publication titled "The complicated copy number alterations In chromoscme 7 of a lung
cancar call line is explained by a model based on repeated breakage-fusion-bridge cycles” by Kitada et al. {herainafter "Kitada")
[published August 2008 in Cancar Genat Cytogenet Vol 185 No 1 Pages 11-19].

As to common technical feature #1, Barber teaches clalm 35, an immunoreagent comprising: a primary antibody coupled to a bridging
antigen (claim 1. A novel conjugate physiclogically sultable for administration to a mammal 1o elicit an immuna response, comprising at
least ona antigen which is a peptida or protein against which an immune responsa is to be elicited conjugated to a moneclenal antibody
specific for a surfaca structura of antigen-prasenting cells of the mammal®; claim 5; "The conjugate of claim 1 whergin said monoclonal
antibody is spacific for CD4"; col 5 In 24-26; “biotinylated monoclonal antibody may be conjugated to avidin and bovine sarum atbumin or
to avidin and a Herpas synthelic peplida”}.

As to common technical feature #2, Barber teachas of providing a sample comprising a first target antigen {col 5 In 55-68; "Ih the
following specific Examples, tha efficacy of the inventicn is demonstrated for three immunclogically-unrelated protein antigens, namaly
avidin, streptavidin and bovine serum albumin. In addition, the use of the method resulted in generation of IgG antibodies against a
synthetic peptide from the glycoprotein D of herpes-simplex virus. In addition, an immuneogenic response has been achieved using MAbs
against Class | and Class |l determinants of HMC, dendritic cells and CD4 markers. This daia demonstrates the generality of the
invention in application to the use of any conjugale of an antigen and a menaclonal antibody specific for surface structures on APC. cof
10 In 40-44; "two other antibodias promoted strong adjuvant-indapendent serological respenses, namely the dandritic specific
monocional antibody T1B 227 and tha monoclonal antibody T1B 207 recognizing the CD4 marker in the mause®; [note: CD4 marker is
found on dendritic cells, and additional immune cel types]).

==seeGoniinued on Next Shegtea-.

Form PCT/1SA/210 {extra sheet) (January 2015)



(83) JP 2018-506726 A 2018.3.8

INTERNATIONAL SEARCH REPORT Intcmational application No.

PCTIUS 16116913

----gcontinued from previous sheet-—-

As to common technical feature #3, Barber teaches an immur : a primary antibody coupled to a bridging antigen
(Barber claim 1), but does not specifically teach a detectable seoondary anubody Howevar. Kitada teaches a detectable labeled
antibody (pg 12 col 2 para 2; Hybridized signals were detected by [.....] fluaresceln anti-avidin antibody (Vector Laboralories,
Burlingame,

CA, USA)). An artisan of ordinary =kill in the art would have recognized that the detectable antibody of Kitada could have been utilized
as a secondary antibody to detect the antigen conjugate portion {j.e. avidin) of the immuncreagent taught by Barber, in an
immunoassay.

As the common technical features ware known In the art at tha tima of tha invantion, they cannot be considered comman special
technical features that would otherwise unify the groups. The inventions fack unity with one another.

Therafore, Groups I-1l tack unity of invention under PCT Rule 13 because they do not share a same aor corresponding spedial technical
feature

Note conceming ltem 4: Claims 80-89, 101-111, 120-122 have been hald unsearchable bacause they are not drafted according to the
sacend and third sentences of PCT Rule 8.4(a).
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