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INTERNATIONAL SEARCH REPORT International application No.

PCTILIS 17/64322

Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation oFitem 1.c of the first sheet)

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

a D forming part of the international application as filed:
[[] inthe form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. furnished together with the intemational application under PCT Rule 13z 1(a) for the purpases of intemational gearch
unly i (e furin of an Annox G/8T.25 text file.
c. E fumished subsequent to the international filing date for the purposes of international search enly:
m in the form of an Annex C/ST.25 text file {Rule 137er. 1{a)).
on paper or in the form of an image file (Rule |3zer.1{b) and Administrative [nstructions, Section 713).

In addition, in the case that mote 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 u1 Joes not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/2L0 (continvation of first sheet (1)) {January 2015}
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 17/64322

Box No. [ Qbservations 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 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 Authority, namely;

2. I:l Claims Nos.:

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

i
3. |/Al Claims Nos.: 8-21
hecause they are dependent claims and are not drafted in accordange with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority foutd multiple inventions in this international application, as follows:

—--—- please see exira sheet -——-

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

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

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

4, }x‘ No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-7, 22-33, 37-38, 42

Remark on Protest I:] The additional search fees were accompanied by the applicant’s pl;otest 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 ot paid within the time limit specified in the invitation.

EI No protest accompanied the payment of additional search fees.

Form PCT/ASA/210 {continuation of first sheet {2)) (January 2015)
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INTERNATIONAL SEARCH REPORT

JP 2020-514746 A 2020.5.21

International application No.
PCTAUS 17/64322

A. CLASSIFICATION OF SUBJECT MATTER

CPC

IPC(8) - C40B 30404, GO1N 33/48, GO1N 33/53, GO1N 33/68 (2018.01)
- C40B 30/04, GO1N 33/6803, GO1N 33/6845, GOGF 19/18, GO1N 33/50

According to International Patent Classification (IPC) or to both national classification and 1PC

B.  FIELDS SEARCHED

See Sewcl Histuy Duvuiud

Minimum documentation searched (¢classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search listory Document

Electranic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category®

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

Relevant to claim No.

X

US 2003/0054408 A1 {RAVI et al.) 20 Mach 2003 (20.03.2003) para [0007], [0008], [0030],
[0031], (0032}, [0034], [0038], [004 1), [0042], [0043), [0047], [C053], [0054], [0056]. [0057],
[uuB4). [0078), [0080), [0082], [0084), [0110], [0115], [0130], [0131], [1132)

1-7, 22.33, 3738, 42

I:' Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

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

eartier application ar patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

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

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

ey

“«g

apn

ugn

up

“T" later document published after the international filing date or priority
date and not in conflict with the application but cited 1o understand
the principle or theory underlying the invention

“X" document of panicular relevance; the claimed invention cannot be

considered novel or cannot be considered to involve an invenlive

step when the document is taken alane

“¥" document of parlicular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is

combined with one or more other such documents, such combination
being obvious 1o a person skilled in the art

“&" documeni member of the same patent family

Date of the actual completion of the international search

4 Agril 2018

Date of mailing of the international search report

2 5APR 2018

Mame and mailing address of the 15A/US

Mall Stop PCT, Alin: ISA/US, Commissioner for Patants
P.0. Box 1450, Alexandrla, Virginia 22313-1450

Facsimile Ne.  571.273-8300

Authorized officer:
Las W. Young

PCT Helpdeak: 571-272-4300
PCT QSP: 571-272-7774

Form PCT/1SA/210 (second sheet) (January 2¢15)
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INTERNATIONAL SEARCH REPORT international application No.

PCTIUS 17/84322

Continuation of Box No. 1| Observations whare unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1, In order for all inventions to ba examined, the appropriate additional examination fees must be paid.

Group |: Claims 1-7, 22-33, 37-38, 42, drawn o methods of determining the identity of a protein and quantifying said protsin.
Group I1: Claims 34-36, drawn to methods to select a pane! of affinity reagents.

Group IlI: Claims 39-41, drawn to & mathod that is capable of identitying mora than 20% of proteins in the human proteorne from &
protein sample, wherein the proteins are not substantially destroyad in the process.

The inventions listed as Groups 1, II, il do not refate to a single ganeral inventive concept under PCT Rula 13.1 because, under PCT
Rule 3.2, vy lauk the sama or corrocpending epecial lechnical featuras for the following reasons:

Special Technical Features

Group | requires method steps for methods of determining the identity of a proteln and quantifying said protein, wherein some
embodiments requira Lse of a substrate having unique optically resolvable spatial address, not required by Groups Il and lil.

Group Il requires method steps for selecling a panei of affinity reagents, not required by Groups | and .

Group (Il requires identifying more than 20% of proteins in the human proteome frem a protein sampla, and also requires that the
proteins are ot substantially destreyed in the process, not required by Groups | and |l

Common Technical Featuras

The faature sharad by Groups | and §l is a panel of m affinity reagents capable of idantifying an unknown protein selacted from a poo! of
n possible profeins, wiherein n is arger than m.

The feature sharad by Groups | and Ik is identifying proteins in a protein sample.

However, these shared technical features do not represant a contribution over prior an, because the shared technical features are
taught by US 2003/0054408 A1 to Ravi st al. (hereinafier Ravi').

Ravi discloses identifying proteins in a protein sample (para [0007] - "The disclosed methods and system include a method for
Identifying a protaln, the methed including cleaving the protein with a protealytic agent to produce peptide fragments, providing an array
comprising a solution set of binding reagents, contacting the peptide fragrmants with the array to promote specific interactions baetween
the fragments and the array, detecting the binding pattem of the peptide fragments on the array; and comparing the binding pattern of
the peptida fragments to a refarence set”).

Ravi discloscs a pansl of m affinity reagants capable of identifying an unknown protein selected from a pool of n pessible proteins,
wherein n is larger than m {para [0032] - "As used herein, the term "selution set” rafers to an optimum set of binding reagenls . . . In
certain embodiments, proteins in a given protein mixture may b Identified based solely on tha binding pattern to the solution set, In
othar embodiments, proteins may be identified based on the binding pattam®; para [0D47] - "a goal in determining a solution set of
binding reagents is not that the binding reagents each recagnize distinct epitopes within the protsin mixiure (e.g., 8 one-to-one
correlation of binding reagents 1o proteins In a given mixture), but that many or all of the binding reagents recognize epitopes common 1o
peplide fragments produced from cleavage of a plurality of proteins within a given mixture. A concurrant goal is that the minimum set
produces a unique binding pattern for the peptide fragments of each protein within the mixture. ‘Thus, in one embodiment, a solution set
of binding reagents provides for identification of @ maximum number of proteins within a givan pratein mixture using the fewest number
of binding reagents possible®; para [0084] - "choosing the minimum number of binding reagents or anlibodies ("selacted set”) based on
varying congltraints, such that the binding reagent binding patier for & glven protein is unique for each protein to be identified andfor
distinguishad").

As the tachnical features were known in the art at the time of the invention, they cannot be considered special technical features that
would ethanvise unify tha groups.

Groups I, ¥, 11l therefore lack unity of invention under PCT Rule 13 bacauss they do not share a same or corresponding spacial technical
feature.

Form PCTASAR10 (extra sheet) (January 2015)
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