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ARy b = J—HR P A 7 AR
1 1/763 bp 99.87%
2 1/824 bp 99.88%
3 1/780 bp 99.87%
4 1/429 bp 99.77%
5 1/1525 bp 99.93%
6 1/1615 bp 99.94%
7 1/531 bp 99.81%
8 1/1769 bp 99.94%
9 1/854 bp 99.88%
10 1/1451 bp 99.93%
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4 x5l
ok ID/ |OSA 0 |OSA 0|OSA 0 |OSA 0|OSA 0 |OSA 0|OSA 0|OSA 0|OSA 0 |OSA_00
ZH - b [046/1 |047/2 |048/3 |049/4 |050/5 |051/6 |(052/7 |053/8 |054/9 |55/10
no. 10
YT 32 32 32 32 32 32 32 32 32 32
= R8O RTID 30D 23D 26 30D 31D 31D 29D 28D 25
T E (25 27 26 21 25 29 27 29 28
B’
VI RS5O RTO 260 21D 253 290 27D 290 28 25D 20
g 23 25 22 18 24 25 22 28 26
ROI = [2500 |2698 |2561 2122|2499 2666 [2625 (2899 |2798  |2348
F ¥
ROI ZE%% |2 2 1 3 1 0 2 1 2 1
rE 20
ROI £15 |0 0 0 0 0 0 0 0 0 0
ERE
ROI &\ |1 0 0 0 0 0 0 0 0 0
CIN
ROI —t& [0 0 0 0 0 0 0 0 0 0
x5
JLEs7e k|0 0 1 0 0 1 1 0 0 0
FI
ZERR B 2 2 1 2 1 0 2 1 2 1 30
G>A
Zeshyn B |0 0 0 1 0 0 0 0 0 0
T=C
ROI = |3 2 2 3 1 1 3 1 2 1
—%
ROI =% |Em: Er: Er: Eir: Err: Er: Err: Err: Er: En:
— R 834 #1350 #(1282 #1708 (2500 H|2667 F1(876 H (2900 #1400 H (2349
~1 ~1 ~1 ~1 ~1 ~1 ~1 ~1 ~1 ~1
ROI ¥ - |MP Eir: MP Err:|MP Err: MP Err:(MP Eir:|MP Eir:([MP Eir: [MP Eir:MP Eir:[MP Eir:
F =275 (763 H (8247 (7807 (429 7 |1525 H|1615 F|531 H |1769 #(854 Hf [1451 F
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(54) JP 2022-522668 A 2022.4.20

#2 5A. PD-1 B E&EF|

ooooooogoooooooooooooooooooobobDbDbDDbDDbDDODDODDOoODODODO
oooooooooooooooooooooobobobooooboDboODbODODODODOoOOoOOoOOnOn
ooooooogooooooooooooooobooooobobDbDbDbDDboDDbODboOOoODbOOoO0Oo
ooooooooooooooooooooooooboboboboboDboboDbODboODboOOoOOoOoOOonOn
goooooooouooooooooooooobobobooboboboboDonao

oooogad

goooad

EFIE
=3 rua—y el
1 PDI1-1 YTFSHYGISGWVSAYSGNTRYACARDATYSSGSGYW
2 PD1-15 YTFITDYGVSYTISPYSGKTDYACARDADYSIGSGYW
3 PD1-91 YTFADYGISGWISAYNGNTNYACARDWDYSSGSGYW
8 PD1-2 YSFSNYGISGWVSAYSGNTNYACARDADYASGSGYW
5 PD1-7 YTFTHYGITGWISAYSGSTNYACARDADYSIGSGYW
6 PDI1-75 YPFTNYGISGWISPYSGNTNYACARDFDYSSGSGYW
7 L=l g e o

a9 HEA YTFINYYMYGGINPSNGGTNFNCARRDYRFDMGFDY
8 RAT ol X<

FRET BE

F| ITFSNSGMHVIWWYDGSKRYYACATNDDY
9 PD1-60 YDFSSYGISGWISAYSGNTRYACARDADYSVGSGYW
10 PD1-88 YTFNRYGISGWISAYSGNTRYACARDADYASGSGYW
11 PD1-4 YTEFSTSGISGWISAYNGNTNYACARDFDYSSGSGYW
12 PD1-86 YTFDDYGISGWISAYNGNTNYACARDATYSSGSGYW
13 PD1-54 YAFSNYGISGWISPYSGNTKYACARDADYSIGSGYW
14 PD1-14 YPFTNYGISGWTSAYSGNTNYACARDFDYSSGSGYW
15 PD1-82 YRFTSYGISGWISAYNGNTNYACARDWDYSSGSGYW
16 PDI1-10 YRFTSYGISGWISAYNGNTNYACARDADYASGSGYW
17 PD1-11 YTFSNYGFSGWISPYSGNTKYACARDADYSIGSGYW
18 PD1-76 YRFTSYGISGWISAYNGNTNYACARDFDYSSGSGYW
19 PDI1-12 YTENTYGVSGWISAY SGNTRYACARDFDYSSGSGYW
20 PD1-42 YTFNNFGISGWISAYNGNTDYACARDMDYSSGSGYW
21 PDI1-43 YTFSNYGISGWISAYSGNTKYACARDADYASGSGYW
P2 PD1-17 YTEFSKYGISGWISAYSGHTDYACARDFDYSSGSGYW
23 PD1-89 YSFTKYGISGWISAYSGNTRYACARDADYSIGSGYW
24 PD1-87 YTFDRYGISGWISAYSGNTRYACARDVDYSSGSGYW
25 PD1-48 YTFSHYGISGWISPYSGNTKYACARDADYWSGSGYW
26 PDI1-59 YDFSSYGISGWISAYSGYTNYACARDAVYSSGSGYW
D7 PDI1-18 YTFNNYGISGWISAYSGHTDYACARDWDYSSGSGYW
28 PDI1-30 YTFNNYGVSGWVSAYSGNTNYACARDADYASGSGYW
29 PDI1-23 YPFTSYGISGWISAYNGNTNYACARDVDYSSGSGYW
30 PDI1-25 YSFTRYGISGWISPYSGNTKYACARDADYGSGSGYW
31 PD1-8 YTFSHYGISGWISPYSGNTKYACARDNDYSSGSGYW
32 PD1-36 YTESSYGVSGWISAYSGSTNYACARDAVYSSGSGYW
33 PD1-50 YTFRNYGISGWTSAYNGNTNYACARDATYSSGSGYW
34 PD1-27 YPFINYGITGWISAYNGNTNYACARDWDYSSGSGYW
35 H YRFTSYGISGWISAYNGNTNYACARDADYSSGSGYW
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oooooao
3 5B.
Kb
zu—r | BHE | ZREE | M)
PDI-1 0.05% 7 45
PDI1-15 0.05% 10 7.3
PD1-91 0.09% 4 92
PDI-2 2.20% 6 98
PD1-7 0.05% 6 10.5
PD1-75 0.16% 5 11.1
PD1-60 0.00% 5 16.5
PD1-88 0.11% 6 275
PD1-4 0.09% 5 314
PD1-86 0.03% 4 42.6
PD1-54 0.00% 7 429
PD1-14 6.10% 5 45.9
PD1-82 0.07% 1 47
PD1-10 0.11% 1 474
PDI-11 0.38% 8 48.1
PD1-76 0.15% 1 526
PDI-12 0.03% 7 53.5
PD1-42 0.16% 6 53.6
PD1-43 0.59% 6 54.4
PDI-17 0.04% 7 60.1
PD1-89 0.10% 5 63.9
PD1-87 0.11% 6 63.9
PD1-48 0.12% 7 64.3
PD1-59 0.03% 5 65.9
PD1-18 0.21% 7 68.4
PD1-30 0.27% 7 68.8
PD1-23 0.14% 2 69.2
PD1-25 0.06% 6 76
PDI1-8 0.13% 7 78.1
PD1-36 0.02% 6 84.9
PD1-50 0.09% 5 875
PD1-27 0.25% 4 88.6
PD1-21 0.96% 5 92
PD1-32 0.03% 5 922
PD1-56 0.08% % 94.8
PD1-58 0.01% 6 96.7
PD1-51 0.35% 3 98.8
PD1-16 0.08% 1 100.8
PD1-77 0.08% 3 100.9
PD1-5 0.02% 7 101
PD1-84 0.09% 4 101.2
PD1-53 0.00% 7 102.8
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PD1-83 0.06% 7 105.7
PD1-13 0.57% 6 106.4
PDI1-3 0.07% 6 107.3
PD1-20 0.24% 6 109.4
PD1-66 0.03% 3 118.9
PD1-80 0.04% 6 125.2
PD1-63 0.08% 5 125.8
PD1-79 0.12% 6 129.2
PDI-19 0.10% 7 129.5
PD1-22 0.21% 5 132.5
PD1-81 0.04% 5 134
PD1-46 0.12% 7 136.4
PD1-26 0.10% 7 13755
PD1-35 0.05% 6 1391
PD1-47 0.70% S5 139.1
PD1-9 0.30% 5 148.4
PD1-55 0.07% 7 149.3
PD1-52 0.06% 1 149.4
PD1-78 0.07% 5 152
PD1-71 0.73% 7 160.9
PD1-64 0.10% 7 166.9
PD1-73 0.11% 4 170.5
PD1-67 0.03% 6 171.5
PD1-68 0.07% 6 173.2
PD1-33 0.10% 3 173.6
PD1-90 0.09% 7 174.3
PD1-72 0.18% 7 188.1
PD1-24 1.10% 6 189.8
PD1-31 0.03% 2] 194.5
PD1-61 0.06% 4 194.5
PD1-37 0.13% 6 198.6
PD1-49 0.03% 7 201.4
PD1-69 0.43% 4 201.5
PD1-38 0.06% 6 203.6
PD1-57 0.76% > 204.3
PD1-85 0.11% 6 209.6
PD1-44 0.17% 6 226.5
PD1-92 0.09% 8 235.8
PD1-62 0.09% 3 240.2
PD1-39 0.13% 4 240.5
PD1-45 0.11% 5 242.9
PD1-65 0.05% 4 260.6
PD1-28 0.02% 8 267
PD1-74 0.16% 6 285.7
PD1-95 0.05% 0 32535
oooooad
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3% 5C.

Page EIF (ul)

BLFE 5 CDRH3 0 10 40 160

36 CARDATYSSGSGYW | 0.06 0.39 0.42 033

37 CARDADYASGSGYW | 0.06 0.3 0.37 0.34

38 CARDADYGSGSGYW | 0.06 0.29 0.35 0.23

39 CARDFDYSSGSGYW | 0.06 0.26 0.34 0.26

40 CARDADYGSGSGYW | 0.06 0.3 03 0.3

41 CARDADYSIGSGYW | 0.06 0.23 0.26 0.27

42 CARDNDYSSGSGYW | 0.06 0.15 0.25 0.33

43 CARDFDYSSGSGYW | 0.06 0.19 0.25 0.28

44 CARDADYGSGSGYW | 0.06 0.15 0.24 0.23

45 CARDADYASGSGYW | 0.06 0.14 0.23 032

46 CARDADYSIGSGYW | 0.06 0.17 0.23 0.3

47 CARDFDYSSGSGYW | 0.06 0.13 0.22 0.31

48 CARDAVYSSGSGYW | 0.06 0.16 0.22 0.2

49 CARDADYASGSGYW | 0.06 0.16 0.22 0.31

50 CARDWDYSSGSGYW | 0.06 0.14 0.22 0.28

51 CARDFDYSSGSGYW | 0.06 0.13 0.21 0.34

50 CARDADYSIGSGYW | 0.06 0.16 0.21 0.23

53 CARDAFYSSGSGYW | 0.06 0.16 0.21 0.28

54 CARDFDYSSGSGYW | 0.06 0.13 0.21 0.34

55 CARDWDYSSGSGYW | 0.06 0.12 0.2 0.16

56 CARDWDYSSGSGYW | 0.06 0.13 0.19 0.26

57 CARDADYWSGSGYW | 0.06 0.13 0.17 0.15

58 CARDFDYSSGSGYW | 0.06 0.1 0.17 0.29

59 CARDNDYSSGSGYW | 0.06 0.11 0.16 0.3

60 CARDWDYSSGSGYW | 0.06 0.1 0.16 0.3

61 CARDWDYSSGSGYW | 0.06 0.09 0.15 0.29

62 CARDVDYSSGSGYW | 0.06 0.08 0.15 0.31

63 CARDADYKSGSGYW | 0.06 0.09 0.14 0.14

64 CARDFDYSSGSGYW | 0.06 0.08 0.14 0.24

65 CARDADYGSGSGYW | 0.06 0.08 0.14 0.27

66 CARDALYSSGSGYW | 0.06 0.09 0.14 0.2

67 CARDWDYSSGSGYW | 0.06 0.08 0.13 0.26

68 CARDFDYSSGSGYW | 0.06 0.08 0.13 0.25

69 CARDADYASGSGYW | 0.06 0.08 0.13 0.26

70 CARDADYSSGSGYW | 0.06 0.06 0.06 0.07
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US20/19988

A. CLASSIFICATION OF SUBJECT MATTER
IPC - C12N 15M0; CO7K 16/46; C12N 15/10; CO7K 16/28, 16/30; C12P 21/02: CO7TH 21/04 (2020.01)

CPC - C12N 16/1034, 15/1089; COTK 16/005, 16/464; C12N 15/102; CO7K 16/28, 16/30; C12P 21/02;
CO7H 21/04; COTK 2317/585

According to Intemational Patent Classification (IPC) or to both national classification and [PC

B.  FIiELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbels)
See Search History document

Documeniation searched other than minimum documentation to the extent that such documents are included in the ficlds searched
See Search History docurnent

Elecironic data base consulied during the intemational search (name of data base and, where practicable, search terms used)
Soe Search History document

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages * | Relevant to claim No.
X US 2017/0247475 A1 (BIOATLA, LLG) 31 August 2017; abstract; paragraphs [0013], [oo14], 1-12, 1311-12, 15-19, 25
- [0015], [0018], [0022), [0024], [0067], [0119], [0162), [0188], [0190), [0191], [0192], [0183), [ P S
Y [0184], [0195]. [0244), [0245]; claim 1 22-24
A 20-21, 26-27, 28/26-27,

29/26-27, 30/29/26-27,
31/29/26-27
X US 2003/0022240 A1 (LUO, P et ak.) 30 January 2003; abstract, paragraphs [0032], {0033], 32-42, 43/32-42, 45-59
[0034], [0037], [0039], [0043], [0057], [0088), [0087), (0088}, [0107], [0108), [0114], [0115]),
[0195}, [0221), [0222], [0223], [0225], [0229), [0247], [0248), [0249], [0250], [0287), [0282],
[0303), [0308], [0845], [0762), [0821], [0840]; Fig. 288
Y WO 2015/095404 A2 (GENENTECH, INC.) 25 June 2015; abstract; page 2, ling 18; page 26, 22-24
fines 35-36; page 37, lines 1-2; page 40, linas 17-18
A US 2004/0213795 A1 (COLLINS, M et al.) 28 October 2004; paragraphs [0044], [0049]; Tables | 20-21, 26-27, 28/26-27,
1.2 29/26-27, 30/29/26-27,
31/29/26-27
A = |(GOCDWIN, E et al.} immunoglobulin heavy chain variable region, partial [Homo saplens]. 20-21, 28-27, 28/26-27,
Genbark entry {online). National Institute of Biotechnology Information. 11 July 2018 (Retrieved | 29/26-27, 30/29/26-27,
an 29 June 2020). Retrieved from the Internet: <URL: 31/29/26-27
https:/Awww.nebinlm.nih.govipratein/AXA12486.1>] page 1
g Further documents are listed in the continuation of Box C. D See patent family annex.
*  Special catcgories of cited documents: “T" later document published afler the intermational 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 af partiular relevance the principle or theory underlying the invention
“(3  document ¢ited by the applicant in the international application “X" document of particular relevance; the claimed invention cannot be
“E"  earlier application or patent but published on or afier the intemational considered novel or cannot be cansidersd ta involve an inventive step

filing date when the decument is taken alone

“L"  decument which may throw doubts on priority claim(g) or which “Y” document of particular relevance; the claimed invention cannot
is ¢ited to establish the ﬁpublicuion date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with ane or more other such documents, such combination

“0  document referring loan oral disclosure, use, exhibition or other means being obvious ta 8 person skilled in the art

“P"  document published prior to the international filing date but Iater than “&" document member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
29 June 2020 {29.06.2020) 2 9 J U L 20 20

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/JS, Commissioner for Patents Shane Thomas

P.0O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile Mo. 571-273-8300 Telephone No. PCT Helpdesk: 5§71-272-4300
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INTERNATIONAL SEARCH REPORT International application No.
PCTHIS20/19988
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 international search was
carried out on the basis of a sequence listing:

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

b. D furnished together with the international application under PCT Rule 13/er: 1(a) for the purposes of intemnational search
only in the form of an Annex C/ST.25 text file.

c. furnished subsequent to the international filing date for the purposes of intemnational search only:
ﬁ in the ferm of an Annex C/ST.25 text file (Rule 134ex 1{2)).
on paper or in the form of an image file (Rule 13¢er.1(b} and Administrative Instructions, Section 713).
In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

2.
E 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/Z10 {continuation of first sheet (1)) {July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne.
PCTAIS20/19988

C {Continugtion).  DOCUMENTS CONSIDERED TQ BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne.

A

US 2017/0073664 A1 (IONTAS LIMITED) 16 March 2017; entire documant 1-12, 13/1-12, 15-27,
28/26-27, 29/26-27,

30/29126-27,
31/29/26-27, 32-42,
43/32-42, 45.59

US 2(H4/0221250 A1 (ADIMAB, LLC) 7 August 2014, entire document 1-12, 13/1-12, 15-27,
28/26-27, 29/26-27,

30/28/26-27,
31/29/26-27, 32-42,
43732-42, 45-58

Forin PCT/ISA/210 (continuation of second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/S20/19988

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 under Article 17(2){a) for the following reasons:

L D Claims Nos.:
because they relatc to subject matter not required to be searched by this Authority, namely:

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

3 Claims Nos.: 14, 44
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 unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:

-*** Please soa supplemental page-"""-

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

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

4. K{ 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.:

1-13, 15-43, 45-59 and SEQ 1D NO: 1 (COR sequence}

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:] 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—_I No protest accompanied the payment of additional search fees.

Form PCT/ISA7210 (continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT Tntemational application No.

PCT/S20/19988

*_Continued from Box No. |1I: Observations whare unity of invention is Tacking-"""-

This application contains the following inventions or groups of inventions which are not so linked as to farm & single general inventive
concapt under PCT Rule 13.1. In ordar for all inventicns to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-13, 15-43, 45-59 and SEQ ID NO: 1 (CDR sequence) are directad toward nucleic acid libraries, antibodies
associated therawith, methoda reloted to said antibodies, and computarized systems for antibady nptimization.

The libraries, antibodies, methods, and computerized systems will be searchad to the extent they encompass SEQ ID NO: 1 {first
axemplary CDR sequence). Applicant |5 invited to elect additional CDR(s), with specified SEQ ID NO: for each, or with spacified
substilution(s) at spacified site(s} of a SEQ ID NC:, such that the seq e of each elected species Is fully specified {i.e. no optional or
variable residues or substituents), and whera available as an option within at least one saarchable ¢laim, to ba searched. Additional CDR
sequence(s) will ba searched upon the payment of additional faas. it is believed that clalms 1-13, 15-19, 20-21 (each in-part), 22.25,
26-31 {sach in-part), 32-43 and 45-59 encompass this first named invention and thus these claims will be searched without fes to the
axtent that they encompass SEQ [0 NO: 1 (CDR sequencay). Failure to clearly identify how any paid additional invention fees are to be
applied to the “+* group(s} will result in only the first claimed invention to be searched/examined. An exemplary election would be SEQ 1D
NO: 2 {CDR saquance).

No technical features are shared between the COR sequences of Groups I+ and, accardingly, these groups lack unity & priori.

Groups I+ share the technical features including: a nucleic acid library comprising: a plurality of sequencas comprising nucleic acids that
when translated encode for antibodles or antibody fragments, wherein each of the sequences comprises a pradeterminad number of
mutations within a GDR relative to an input sequence of an antibody; wherein the library comprises at least 50,000 variant sequencas,
each represented in an amount within 1.5X of a mean frequency; and wheraln at [east one sequence when franslated encedes for an
antibody or antibody fragment having at least 2.5X higher binding affinity than a binding infinity of the input sequence; an antibody,
wherein the antibody comprises a saquence, wharein the antlbody is a monocional antibody, a polyclonal antibody, a bi-specific antibody,
& multispecific antibody, a grafted antibody, a human antibody, a humanized antibedy, a synthetic antibody, a chimeric antibody, a
camelized antibody, a single-chain Fvs (scFv), a singla chain antibody, & Fab fragment, a F(ab')2 fragrent, a Fd fragment, a Fv
fragment, a single-domain antibody, an isolated complsmentarity detarmining region (CDR), a diabody, a fragment comprised of ety a
single monomeric variable domain, disulfide-linked Fvs {sdFv), an Inirabady, an anti-idiotypic (anti-Id) antibody, or ab antigen-binding
tragmants thereof; a method of inhibiting PD-1 activity, comprising administering the antibody; a methed for traatment of a proliferative
disorder, comprising administering to a subject in need thareof the antibody: and a compulerized systam for antlbody optimization
comprising: () a‘'genaral purpose computer; and (b) a computer readabte medium comprising functional modules including Instructions
for the general purpose computer, wherein said computarized system is configured for operating in a method of. (i) receiving operating
instructions, wherein the operating instructions comprise a plurality of sequences anceding for an antibody or antibody fragment; (i)
generating a nucleic acid library comprising the plurality of sequances comprising nucteic acids that when translated encode for
antibodies or antibody fragments, wherein each of the sequences comptises a pradetermined number of mutations within a CDR relative
to an input sequence of an antibody; whereln the library comprises at least 50,000 variant sequences, each represented in an amount
within 1.5X of a mean frequency; and whersin at laast one sequence when translated encodes for an antibody or anticody fragment
having at lsast 2.5X higher binding affinity than a binding infinity of the input sequance; and (iii) synthesizing the at least 50,000 variant
Se[uUBNcas.

However, these shared technical features are previously disclosed by US 2017/007 3664 A1 to lontas Limited (hereinafter 'lontas’), in
view of US 200370022240 A1 to Luo et al. thereinaftar ‘Luo'), further in view of WO 2015/085404 A2 to Genentech, Inc. (hereinafter
'‘Genentech’).

lontas discleses a nuclelc acid library (encoding nucleic acids isolated from a cell library (a nugcleic acid library); paragraphs [0038],
[0192]) comprising: a plurality of saquences comprising nudeic acids that when translated encode for antibodies or antibody fragments
(comprising: a plurality of sequences comprising nucleic acids that when transiated encode for binders, including antibodies or antibody
fragments; paragraphs [0033], [0038), [0122]), wherein sach of the seguances comprises mutations within a CDR relative to an input
saquence of an antibody (wherein each of the sequances compfises mutations within a binding loop {(wharein each of the sequences
somprizes mutations within a COR relative to an input sequence of an antibody); paragraphs [0122], [0123), [0190]) wherein the library
comprses varant sequances (whersin the library comprises variant sequences, paragraph [0194]), each represented in an amount within
1.5X of a mean frequency {wherein the library comprisas cells with a single potential integration sita, and the library of clones cantains
donor DNA integrated at the single fixed locus, thus gach ce displays a single membsr of the repertoire of binders (each reprasented in
an amount within 1.5X of a mean frequency); paragraphs [0198], (0200); and wherein al least one sequence when translated encodes
for an antibady or antibady fragment having higher binding affinity than a binding infinity of tha input sequence (wherein at least one
sequence when iranslated encodes for an antibody or antibody fragment having higher binding afiinity than a binding infinity of the input
sequence; paragraphs [0155), [0195]); an antibody, whersin the antibody comprises a sequance, wharein the antibody is a bi-specific
antibody (an antibody, wherein the antibody comprises a sequance, wherein the antibody is a bi-specific antibody; paragraphs [0033],
[0034], [0134]).

1ontas doas not disclose wherein aach of the sequances comprises a predetermined number of mutations within a CDR relative 1o an
input sequance of an antibody; wherein the library comprises at least 50,000 variant sequances; an antibody or antibody fragment having
at least 2.5X higher binding affinity; a methad of inhibiting PD-1 activity, comprising administering the antibody; @ method for treatment of
a proliferative disorder, comprising administering to a subject in need theraof the antlbody; and a computerizad systern for antibody
optimization comprising: (a) a general purpose computer; and {b) a computer readable medium comprising functional modules Including
instructions for tha general purpose computer, wherein said computerized system is configurad for operating in a mathod of: (i) receiving
operating instructions, wharein the operating instructions comprise a plurality of sequences encoding for an antibody or antibody
fragment; {ii} ganarating a nucleic acid library comprising the plurality of sequences comprising nuclelc acids that when translated encods
for antibodias or antibody fragments, wharein aach of the sequences comprises a predetermined number of mutations within a COR
relative to an input sequence of an antibody; wherein the library comprises at least 50,000 variant sequances, each represented in an
amount within 1.5X of a mean frequency; and wherein at least one sequence when translated encodes for an antibody or antibody
fragment having at least 2.5X higher binding affinity than a binding infinity of the input sequence; and (ili) synthasizing the at least 50,000
variant sequences.

-+ Continuad Within the Next Supplemental Box-*""-

Form PCT/ISA/210 (extra sheet) (July 2019)
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v Continved from Pravious Supplemental Box-"*"-

Luo disclosas wharain each of the sequences comprises a predetermined number of mutations within a CDR relative to an Input
sequence of an antibody {wherein each of the sequencas comprises a predetermined number of mutations within a CDR relative to an
input sequence of an antibody; paragraphs [0200]-{0205), [0270]); wherein the Ilbrary comprises at least 50,000 variant sequences
{wherein the library comprises at least 1076 - 10*7 (50,000} varlant sequances; paragraph [0820]); an antibody or anlibody fragment
having at least 2.5X higher hinding affinity (an antibody or antibody fragment having at least 135X (2.5X) higher binding affinity; paragraph
[0762]%; and a computerized system for antibody optimization comprising: (a) 2 general purpose computar (a computerized system for
antibody optimization comprising: (a) a general purpese computer; paragraph [0B40]); and {b) a computer readable medium comprising
functional modules inciuding instructions for the general purpose computer (@ computer readable medium comprising programs
{functional modules including instructions for the general purpose compuier); paragraphs [0317], [0689], {0840]), wherein said
computerized system is configured for operating in a method of: (i} receiving operating instructions {(wherein said computerized system is
configured for operating in a method of: (1) recaiving programming (operating instructions); paragraphs [¢317], [0689], [084Q]), and
synthesizing the at Ieast 50,000 variant sequences (synthesizing the at least 108 (50,000) variant sequences; paragraphs [0268],
[08201).

Genentech discloses a method of inhibiting PD-1 activity (a method comprising administering & PD-1 antagonist antibody {a method of
inhlbling PD-1 activity); page 2, lines 6-7, line 18), comprising administering an anti-PD-1 antibody {comprising administering an
anti-PD-1 antibody; page 2, lines 8-7, line 18); and a method for traatment of a proliferative disorder (a mathod for treatment of cancer (a
praliferative disorder); page 2, lines 6-7, line 18), comprising administering te a subject in need theraof the antibody (comprising
administering to a subject in need thereof the antibody; page 2, lines 6-7, line 18}, wherein the antibady is an affinity matured antibody
with improved binding affinity (wherein the aniibody is an affinity matured antibody with improved binding affinity; page 50, lines 11-19},

It would hava been obvious to a person of ordinary skillin the art at the time the Invention was made to have moditied the disclosure of
Jontas to have used the cells and methods of Luo to have obtainet a llbrary with single copies of a sufficisnt number of variants to ensure
the capacity to obtain variants with significantly improvad affinity, as disclosed by Luo. It further would have bean obvious to a person of
ordinary skill in the art at the time the invention was made {o have modified tha disclosure of lontas to have used a computer system to
perform the mathods of mutant generation, as disclosed by Lup, in order to better enable the selection of mutars of desired residues in
tha antibady, and a useful range of mutations with raspact to aming acid identity, to obtain variants with improved affinity, as disclosed by
Lua. It alsa would have baen obvious to & person of ordinary skill in the art at the time the invention was made to have modified the
disclosure of lontas to have applied the mutational variant generation to a useful antibody, such as an anti-PD-1 antibody for the
treatment of & proiiferative disorder, such as cancer, as disclosed by Genentech, in order to ensura the ability to idantify varlants with
optimized affinity and effectiveness of treatment,

Since none of the special technical features of the Groups |+ inventions is found in more than one of the inventions, and sinca all of the
shared tachnical faatures are praviously disclosed by a combination of the lontas, Lue, and Genentech raferancas, unity of invention Is
lacking.
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