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FIG.2

Surface plasmon resonance-based measurement of binding affinity and kinetics of HAC-
GV3, a fugion of the SIRP-gamma variant GV3 with a PD-1 variant HAC, for human
CD47.
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oooooao

000000000000 DDDDDDDDODDDODOxDOO? 00000000000
oooobooooooooobobboboooooooobbbooooooobDDboboOoo
ooooObOoOoO0oO0oooooooobobobooooooocobobbOoboooooobDoOx0Oo
ooooOboOoo0ooooooooOobboboooooooobbbooooooobDbobooo
0o 0000000000000 00000000000O00D00O0O00DDOOOan
oooooboooooooooobbobooooooocobbbooooooooboobobooOoo
ooooObOOO0OO0oDooooooOobOobobooooooboybbObOO0OODOoOooOooOOoDbODDbOOOn
ooooOboo0ooooooobObboboooooooobbbooboooooobbobooOoao
ooooobooooooooooboboboooooooobbboooooooooboooboon
0000000000000 nNOOxOOx0O" 00000000000000000
ooooOboOoo0ooooooooOobboboooooooobbbooooooobDbobooo
ooooOboo0ooooooobbbobooooooboooboboooooooboao
oooooao
ooooObobOO0ooooooooOoobboboooooooobbbooooooobDboobooOoao
oooobOoo0ooooopp0OObODbDOODODO0DOUOODOODDODODODOOODDODODDDOOO
ooooboOooOoooooooooboboboooooooobbbooooooooboobooboOon
ooooObbOO0oooooooobboboooooooobObboooooooooboobo0Ooao
ooooOboo0ooooooobObboboooooooobbbooboooooobbobooOoao
ooobObOoOoO0ooooooboobboooooooobbooooo

oooooao
ooooOboOoo0ooooooooOobboboooooooobbbooooooobDbobooo
ooocobooooo

ooooODbDOO0Oo0ooooan

oooooao

gooao

EEELQMIQPEKLLLVTVGKTATLHCTVTS LLPVGPVLWFRGVGPGRELIYNQKEGHFPR
VTTVSDLTKRNNMDFSIRISSITPADVGTYYCVKFRKGSPENVEFKSGPGTEMALGAKPS

(SEQID NO: 1)

oooobObOoooooooooobooao
ooooDaOo
oooao

EEELQIIQPEKLLLVTVGK TATLHCTITSLEPVGPVLWFRGVGPGRYLIYNQRQGPFPRV
TTVSDITKRNNMDEFSIRISSITPADVGTYYCIKFRKGSPENVEFK SGPGTEMALGAKPS
(SEQ ID NO: 3)

oooooao
oooooao
ooono

EEELQIIQPEKLLLVTVGKTATLHCTITSLEPVGPIQWFRGVGPGRVLIYNQREGPFPRVT
TVSDGTKRNNMDESIRISSITPADVGTY YCVKFRK GSPEDVEFK SGPGTEMALGAKPS
(SEQ ID NO: 13)
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Ooo0o0o0oaod

EEELQLQPEKLLLVTVGK TATLHCTITSLEPVGPIQWFRGVGPGRYLIYNQRDGPFPRY
TTVSDGTKRNNMDESIRISSITPADVGTYYCVKFRKGTPEDVEFK SGPGTEMALGAKPS
(SEQ ID NO: 4)

Ooo0oooao

Ooo0o0o0ooao

ogoogano
EEELQIIQPEKLLLVTVGKTATLHCTITSLEPVGPIQWFRGVGPGRYLIYNQKDGPFPRV

TTVSDGTKRNNMDFSIRISSITPADVGTYYCVKFRKGSPEDVEFKSGPGTEMALGAKPS

(SEQ ID NO: 5)
gooonoao
Ooo0o00ao0oao

ogoogno
EEELQIIQPEKLLLVTVGKTATLHCTITSLEPVGPIQWFRGVGPGRVLIYNQKDGHFPRV

TTVSDGTKRNNMDFSIRISSITPADVGTYYCVKFRKGSPEDVEFKSGPGTEMALGAKPS

(SEQ ID NO: 6)
Oo00o0oo0oao
goooooao

Oo0ooao

EEELQIIQPEKLLLVTVGK TATLHCTITSLEPVGPIQWFRGAGPGRVLIYNQRDGPFPRV
TTVSDGTKRNNMDESIRISSITPADVGTYYCIKFRK GTPEDVEFK SGPGTEMALGAKPS
(SEQ ID NO: 7)

oooobOoooooooooooboao
ooooDao
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oodono
M6 | MILF
V27 |FILV
130 | LIVHND
L31 |FILV
V33 | VILPTA
V36 | VI
L37 |LQ
Va2 | VA
E47 |EV
Q52 | QPLVAE
K53 |KR
E54 | EDKNQH
H56 | HPR
166 | LIVPTARSG
T67 | TINFSYVAD
Vo2 | VI
S98 | SRNKTIM
N101 | NKDEHQ
googooao
OooooooooooOood
gooooao
oodogno

(56)
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EDELQVIQPEK SVSVAAGESATLRCAMTSLIPVGPIMWFRGAGAGRELIYNQKEGHFPR
VTTVSELTKRNNLDFSISISNITPADAGTY YCVKFRKGSPDDVEFKSGAGTELSVRAKPS
(SEQ ID NO: 43)

ooooobOboOoooooooooooboao

oooooao

oooao

EDELQIIQPEKSVSVAAGESATLRCAITSLEPVGPIQWFRGAGAGRYLIYNQRQGPFPRY
TTVSETTKRNNLDFSISISNITPADAGTY YCIKFRKGSPDDVEFKSGAGTELS VRAKPS
(SEQ ID NO: 26)

ooooODobooOooooooao

oooooao
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ooooao
EEELQVIQPDK SISVAAGESATLHCTVTSLIPVGPIQWFRGAGPGRELIYNQKEGHFPRVT

TVSDLTKRNNMDFSIRISNITPADAGTYYCVKFRKGSPDHVEFKSGAGTELSVRAKPS

(SEQ ID NO: 44)

(57)

gooboboboooobboooooboboooooan
oooooao

gogooano

EEELQIIQPDK SISVAAGESATLHCTITSLEPVGPIQWFRGAGPGRYLIYNQRQGPFPRVT
TVSDTTKRNNMDFSIRISNITPADAGTY YCIKFRK GSPDDVEFK SGAGTELS VRAKPS

(SEQ ID NO: 28)
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INTERNATIONAL SEARCH REPORT

[ntemational application No.
PCT/US16/32921

A,

CPC

CLASSIFICATION OF SUBJECT MATTER

IPC(8) - CO7K 16/28, 14/705, 14/435; AB1K 47/42, 38/16 (2016.01)

- COTK 1672896, 14/70596, 14/435; AB1K 47/42, 3816, 38/1708

According to Intemnational Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC{B): COTK 16/28, 141705, 14/435, 14/43; AG1K 47/42, 38/16, 35/00, 37/00; GO1N 33115, 33/53; C12N 15/63, 5/10; COTH 21/04
CPC: COTK 16/2005, 14/70596, 144435, 2319/32, 2319/30; ASTK 47742, 38/16, 38/1700, I8/00, 38177

Documentation searched other than minimum documentation ¢ the extent that such documents are i

fuded in the fields hed

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

PatSeer (US. EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INFADQC Data); LENS sequence search database; NGBl database;
Google Scholar; Pubmed; EBSCO; SIRF, signal, regulat*, protain, bata, gamma, CD, affinity, varant, modif*, amino acid, increas*

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Human T-cell Transendothalial Migration Under Shear Flow Conditions In Vitro, Blood, 04 June,

Category® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X 7 |{HATHERLEY, D et al.) Paired Receptor Spacificity Explained by Structures of Signal 1-2,3M1-2
Regulatory Proteins Alone and Complexed with C47. Mdlecular Cell. 25 July, 2008; Vel. 31,
No. 2; pages 266-277; page 272, column 2, paragraph 2 — page 273, column 1, paragraph 1;
figures 5B-5D; Genbank Supplement pages.
US 2010/0235579 A1 (SMITH, CA et al.} 23 September, 2010; whole document 1-2,31-2
~|{LEE, WY et al.) Novel Siructural Determinants on SIRP alpha that Mediate Binding to CD47. 1-2,3/1-2
The Journal of Immunology. 01 Decamber, 2007; Vol. 179, No. 11; pages 7741-7750; whola
decument
A ~ |(STEFANIDAKIS, M et al.) Endothelial CD47 Int iah with SIRP g is Required for 1-2, 312

2008; Vol. 112, No. 4; pages 1280-1289; whole document; DOI; 10,1182/blood-2008-01-134429

D Further do¢uments are listed in the continuation of Box C.

D See patent family annex.

. Special categories of cited documents:

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

eartier application or palent but published on or after the international
filing date
document which may throw doubts on priority claim(s) or which is
cited 1o 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 intemational filing date but later than
the priorsity date claimed

agn

upn

agn

upn

“T"  later dogument published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

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

document of particular rélevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, sueh combination
being obvious to a person skilled in the art

document member of the same patent family

uyn

wyn

agr

Date of the actual completion of the international search

21 September 2016 {21.09.2018)

Date of mailing of the international search report

14 0CT 2016

‘Name and mailing address of the ISA/

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

Facsimile No. 571-273-8300

Authorized officer
Shane Thomas

PCT Helptsak: 574-272-3300
PCT OSP, 571-272-T774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Intemational application No.

PCT/US16/32921

Box No. 1 Nucleotide and/or amino acid sequence(s) (Continuation of item 1.¢ 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 m forming part of the intemational 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 D fumnished together with the intzrnational application under PCT Rule 13ser. 1(a} for the purpeses of international search
only in the form of an Annex C/ST.25 ext file.

c. I:l furnished subsequent to the international filing date for the purposes of intemational search only:
[] inthe form of an Annex C/ST.25 text file (Rule 13/er. 1(a)).
D on paper or in the form of an image file (Rule 13¢e».1(b) and Administrative Instructions, Section 713).
2 [n addition, in the case that more Lthan one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application a3
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/2 10 (continuation of first sheet (1)) (Janvary 20153
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US16/32921

Box No. 11 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 claims ander Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required 10 be searched by this Authority, namely:

2, [,_____l 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. % Claims Nos.: 4-28, 31-42, 45-104
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 5.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Internationat Searching Authority found multiple inventions in this intemational application, as follows:
“*.Piaase Sea Supplemental Page-"""-

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claimns.

2, I:l As5 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 search fecs were timely paid by the applicant, this internatipnal s¢arch 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 intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos,:

Group 1+ Claims 1-3 SEQ IDNO: 1

Remark on Protest !:I ‘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.

D No protest accompanied the payment of additional search fees.

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

i International application No.
Information on patent family members ! priicat

PCTAIS 16132021

=**-Continued from Box No. |IIl: Observations whare unity of Invention Is acking-"*"-

This applicaticn containg the following invertions or groups of inventions which ara not so linked as to form a single general inventive
cancept under PCT Ruls 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be pald.

Groups I+: Groups I+: Claims 1-3, 29, 3011, 30/29, 43, 44/1 and 44/43 are directed toward a decoy polypeptide comprising a
SIRP-gamma, a SIRP-beta or a SIRP-beta2 polypaptide.

The decoy polypeptide comprising a SIRP-gamma, a SIRP-bota or a SIRP-beta2 polypeptide will be searched to the extent that thay
ancompass SEQ ID NO: 1 {SIRP-gamma wild-lype polypeplide aminc acid sequence). Itis believed that Claims 1-3 encompass SEQ ID
NO: 1 (SIRP-gamma wild-type pelypeptide amino acid sequence). Applicant is invited to elect additional SIRP sequence(s), with
specified SEC D NO(s): for each, to be searched. Additional SIRP sequenca(s) will be searched upon the payment of additional fees.
Applicants must specificy the claims that encompass any additionally elected SIRP sequence(s). Applicants must further indnicate, if
applicable, the claims which encompass the first named invention, if different than what was indicated above for this group. Failure o
clearly idenlify how any paid additional Invention fees are to be applied to the "+ groupis) will result in only the first claimed invention t»
be searched/examined. An Exemplary Election would be; SEGQ 1D NO: 29 (SIRP-bata polypeptide synthatic peplide aming acid
sequenca).

Ne technical features are shared between the saquances of Groups [+ and, accordingly, these groups lack unity & pricri.

Groups H+ shara tha technical faatures including a decoy polypeptide comprising a SIRP-gamma, a SIRP-beta or a SIRP-beta2
polypeptide, wherain tha polypaptide comprises at least one amino acid modification to increase affinity of the decoy SIRP-gamm,
SIRP-beta or SIRP-beta2 polypeplids binding to CD47 as compared to the affinity for CD47 of the corresponding wild type SIRP-gamm,
SIRP-beta or SIRP-beta2 polypaptida.

However, these shared features are previously disclosed by the publication entitied 'Endothelial GD47 Intaraction with SIRP-gamma Is
Required for Human T-Call Transesndothelial Migration Under Shear Flow Conditions In Vitro' by Stefanidakis, et al. {hereinafter
‘Stefanidakis'} in view of the publication entitled "Novel Structural Determinants on SIRP-alpha that Mediate Binding to CD47 by Les, st
al. (herainafter 'Las").

Stefanidakis discl a decoy polypaptide comprising a SIRP-gamma (abstract), a SIRP-beta (page 1280, right column) ar a
SIRP-bata2 polypeptide (page 1280, right columny), including modulatiation of the affinity of the decoy SIRP-gamma (page 1287, right
column, first paragraph), SIRP-beta or SIRP-beta2 polypeptide binding to CD47 as compered to the affinity for C047 of the
corresponding wild type SIRP-gamma {page 1287, right column, first paragraph}, SIRP-bata or SIRP-bata 2 polypeplide (data suggests
that CD47 engagement by SIRPgamma activates CD47-induced unidirectional signaling patways In the andothslial call; page 1287,
fight column, first paragraph). Stafanidakis does not disclose wherein the pelypeptide comprises at least ane amino acld medification to
increase affinlty of the decaoy SIRP-gamma, SIRP-beta or SIRP-bata2 polypaptide binding to CD47. Lee discloses at least che amino
acid modification (page 7744, right column, sacand paragraph) to increasae affinity of the SIRP-gamma, SIRP-heta (page 7744, right
column, secend paragraph) or SIRP-beta2 polypeptide binding to CD47 (in order for SIRP-Beta o gain the ability to bind to CD47, it
would be necessary to replace cumulativaly all residuas that carespond to the cirticla reslduss in SIRP-alpha ... when thess mutations
ware introduced singly and In combinations, no binding to CD47 was observed except for the recombinant protein carrying all the critical
mutations; page 7744, right column, second paragraph). [t would have been obvious to a person of ordinary skill in the art, at the time of
the invention, to have modified the decopy polypeptide comprising a SIRP-beta polypepiide, as previously disclosed by Stefanidakis,
with the mutations in SIRP-beta polypeptide, as praviously disclosad by Lee, as the Lae reference indicates that such mutations
anhances the binding aflinily of SIRP-beta with CD47 (page 7744, right column, second paragraph), for achleving enhancad applications
in Immunectherapy.

Since nene of the special technical features of the Groups [+ inventions is found in mere than ane of the inventions, and since all of the
shared technical foaturos are previgugly discloged by a combination of the Stefanidakis and Lee referancas, unity of invention is lacking.

Form PCTASA/210 {patent family annex) (January 2015)
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