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z1

RE®DIFN-a2b ZEAEX D FDURL

CDLPQTHSLGSRRTLMLLAQMRRISLFSCLKDRHDFGFPQEEFGNQFQKA
ETIPVLHEMIQQIFNLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACV!
QGVGVTETPLMKEDSILAVRKYFQRITLYLKEKKYSPCAWEVVRAEIMAS
FSLSTNLQESLASKE (F5I &2 2)

IFN-o 25 R | SEiRE#%
M1 | H57Y, E58N, ERHI1 D IFN-o-IFN-oR1 S B M A ZIEMES 5= DE R IFN-a ZHED
Q61S T7—UTART L1 &b
M2 | H57S, E58S, IFN-a & IFN-OR1 DD FE S EME RS LITGHEFHRENL=ZEEEIC
Q61S EOWTERI1IZH TS IFN-0-IFN-oR1EE ST AEF L EE S
M3 | H57A M2 [ZEEBlT A B — R DA TERBL 11281+ 5 IFN-o-IFN-oR1 & B A %
e )
M4 | E58A M2 2Bl 2 A — DA TEL 1215 IFN-a-IFN-oR1 #E S EM A%
e )
M5 | Q61A M2 [Z$E T 2 A B — DA TERGL 1 (281D IFN-a-IFN-oR1 S S EM A%
PE g )
M6 | R149A fﬁ%ﬁﬁ%ﬂei:a:gﬁur%mz(:zrsHé IFN-o-IFN-aR1 #5 S8 HZz 7D
M7 | R162A fé%%ﬁ%%it(:&'ﬁufﬁmztzﬁh‘é IFN-o-IFN-aR1 & & B &R
s
M8 | R149A, R162A §é2§ﬁ$§i5:&(:g’ﬁb\’CEMﬁZI:zB(7‘6 IFN-a-IFN-aR1#£ & 8 H % L
4
M9 | L30A ﬁfé‘%&ﬁﬂ%ﬂﬁ:&(:&ﬁb\’c‘&ﬂﬁztﬁh‘é IFN-o-IFN-aR1#5 & BN A%RE D
i
M10 | D35E BEDHUNERICEDNTERGI2(ZH 1 BIFN-a-IFN-aR1ESZ ELSE D
M11 | E165D BEDHNERICEDNTERGI2(ZH T BIFN-a-IFN-aR1ESEZ ELSE DS
M12 | L2BA BEDHUNERICEDNTERGI2(ZH 1 BIFN-a-IFN-aR1ESZ ELSE D
M13 | F27A EEDBNELIZCEDNTERGI2(ZH 1 BIFN-a-IFN-aR1ESZ ELSE D
M14 | L153A EEDBNELIZCEDNTERGI2(ZH 1 BIFN-a-IFN-aR1ESZ ELSE D
M15 | A145V EEDBNEILIZE SN TERI 21281 BIFN-0-IFN-oR1#E & Z L85
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(80) JP 2018-516950 A 2018.6.28

AP IIE

EEAES1 - EFEFEE IFN-02b 9 F DT/ ELECSI
CDLPQTHSLGSRRTLMLLAQMRRISLFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIF

NLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLY
LKEKKYSPCAWEVVRAEIMRSFSLSTNLQESLRSKE



(81) JP 2018-516950 A 2018.6.28

BLAIES2 - IFN-a2b ZEAK Y FD 72/ EEEL S|
CDLPQTHSLGSRRTLMLLAQMRRISLFSCLKDRHDFGFPQEEFGNQFQKAETIPVLHEMIQQIF
NLFSTKDSSAAWDETLLDKFYTELYQQLNDLEACVIQGVGVTETPLMKEDSILAVRKYFQRITLY
LKEKKYSPCAWEVVRAEIMASFSLSTNLQESLASKE

BEL5ES3 - HFAEBIFN-al43F D73/ ERECS
CNLSQTHSLNNRRTLMLMAQMRRISPFSCLKDRHDFEFPQEEFDGNQFQKAQAISVLHEMMQ
QTFNLFSTKNSSAAWDETLLEKFYIELFQQMNDLEACVIQEVGVEETPLMNEDSILAVKKYFQRI
TLYLMEKKYSPCAWEVVRAEIMRSLSFSTNLQKRLRRKD

FEIES4 - FER IFN-B-1an FO T /ELER S
MSYNLLGFLQRSSNFQCQKLLWQLNGRLEYCLKDRMNFDIPEEIKQLQQFQKEDAALTIYEML
QNIFAIFRQDSSSTGWNETIVENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGR
ILHYLKAKEYSHCAWTIVRVEILBRNFYFINRLTGYLRN

Ee5E S5 - BFER IFN-B-1b 2 FD 7 /EEELS
MSYNLLGFLQRSSNFQSQKLLWQLNGRLEYCLKDRMNFDIPEEIKQLQQFQKEDAALTIYEML
QNIFAIFRQDSSSTGWNETIVENLLANVYHQINHLKTVLEEKLEKEDFTRGKLMSSLHLKRYYGR
ILHYLKAKEYSHCAWTIVRVEILRNFYFINRLTGYLRN

Ee5)|&E 56 - fnHER2/neu kD EHEZI—F T 573/ EEL S antibody.
EVQLVESGGGLVQPGGSLRLSCAASGFNIKDTYIHWVRQAPGKGLEWVARIYPTNGYTRYADS
VKGRFTISADTSKNTAYLQMNSLRAEDTAVYYCSRWGGDGFYAMDYWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK

BLAIES7 - HLHER2/neufiuiA DEEHEI—F 9 573/ ELECT
DIQMTQSPSSLSASVGDRVTITCRASQDVNTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFS
GSRSGTDFTLTISSLQPEDFATYYCQQHYTTPPTFGQGTKVEIKRTVAAPSVFIFEPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC

BL5&ES8 - HfiCDMADEREI—FT 572 /EEELS
QVQLQQPGAELVKPGASVKMSCKASGYTFTSYNMHWVKQTPGRGLEWIGAIYPGNGDTSYN
QKFKGKATLTADKSSSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWGAGTTVTVSAAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSL
SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH
QDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

BEHFE S - HiCD20 AN BEHE— NI 573/ EEFL S|
QIVLSQSPAILSASPGEKVTMTCRASSSVSYIHWFQQKPGSSPKPWIYATSNLASGVPVRFSGS
GSGTSYSLTISRVEAEDAATYYCQQWTSNPPTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSFNRGEC
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BLFES10 - HiCD13BHMADEHEI— NI 573/ BLELS|
QVQLQQSGSELMMPGASVKISCKATGYTFSNYWIEWVKQRPGHGLEWIGEILPGTGRTIYNEK
FKGKATFTADISSNTVQMQLSSLTSEDSAVYYCARRDYYGNFYYAMDYWGQGTSVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKP
KDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPGK

FEFIZES 11 - HiCD13s kD EEHEI—F I 572/ ELEL T
DIQMTQSTSSLSASLGDRVTISCSASQGINNYLNWYQQKPDGTVELLIYYTSTLQSGVPSRFSG
SGSGTDYSLTISNLEPEDIGTYYCQQYSKLPRTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYAC
EVTHQGLSSPVTKSFNRGEC

BL5IES12 - HiiGRPUIMAKD EHE— N 57 /ELELS
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYAMHWVRQAPGQRLEWMGWINAGNGNTKY
SQKFQGRVTITRDTSASTAYMELSSLRSEDTAVYYCARAHFDYWGQGTLVTVSAASTKGPSVF
PLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSL
SLSPGK

F25%ES13 - fiGRPM AN EHEI— T 572/ ERELSI
EIELTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSLQSGVPSRFSGS
GSGTDFTLTISSLQPEDFATYYCQQSYSTPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYA
CEVTHQGLSSPVTKSFNRGEC

BE5ES14 - HiCD3BMEDN EFRZI—FT 57/ HECT|
QVQLVQSGAEVKKPGSSVKVSCKASGYTITDSNIHWVRQAPGQSLEWIGYIYPYNGGTDYNQKF
KNRATLTVDNPTNTAYMELSSLRSEDTAFYYCVNGNPWLAYWGQGTLVTVSSASTKGPSVFPL
APSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSS
SLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISR
TPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
K

FEHZES 15 - i COBIMAKDEHEI—F I 572/ EEL T
DIQLTQSPSTLSASVGDRVTITCRASESLDNYGIRFLTWFQQKPGKAPKLLMYAASNQGSGVPS
RFSGSGSGTEFTLTISSLQPDDFATYYCQQTKEVPWSFGQGTKVEVKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC
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FE3ZES 16 - iCD70MAEDEHEZI—F I 572/ EEL S
QVQLVESGGGVVQPGRSLRLSCAASGFTFSSYIMHWVRQAPGKGLEWVAVISYDGRNKYYAD
SVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCARDTDGYDFDYWGQGTLVTVSS

FEHZES 17 - fiCO70 A DEHEZI— NI 573/ EEEL S|
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSG
SGSGTDFTLTISSLEPEDFAVYYCQQRTNWPLTFGGGTKVEIK

BHEF18 - RTIFRYUAh—D 7/ EEE S|
SGGGGS
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2016/036825

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

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

a forming part of the internationat application as filed:
m in the 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 international application under PCT Rule 13rer. 1{a) for the purposes of international search
cnly in the form of an Annex C/ST.25 text file.

4 I:l furnished subsequent to the internationat filing date for the purposes of intemational search only:
|:| in the form of an Annex C/ST.25 text file (Rule 13zer. 1{a)).
D on paper or in the form of an image fite (Rule 13zex.1(b) and Administrative [nstructicns, Section 713).

2. |:] In addition, in the case that more than 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 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)) (Janvary 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2016/036925

Box No. II Ohservations wherc certain claims were found unsearchable (Continugtion of item 2 of first sheet)

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

1. El Claims Nos.:

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

2, D Claims Nes.:
because they relate to pants 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. ﬁ Claims Mos.: 7-23, 34-39
b they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. I} 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:

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 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 fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted 10 the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I: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 timit 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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A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - AG1K 38/21; COTK 14/56; COTK 14/565; COTK 16/30; CO7K 19/00 (2016.01)

CPC - AG61K 38/212; AG1K 38/215; A61K 39%/39558; AG1K 47/48569; COTK 14/56; CO7K 14/565 (2016.08)
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)

IPC - AB1K 38/21; COTK 14/56; COTK 14/865; CO7K 16/30; CO7K 19/00
CPC - ASIK 38/242; AS1K 3B/215; AB1K 38/39558; AG1K 47/48569; COTK 14/56; COTK 14/565; COTK 16/30; COTK 19/00

Documentation searched other than minimum documentation to the extent that such dotuments are included in the fields searched
USPC - 424/85.6; 424/85.7; 424/134.1; 424/138.1; 435/69.51; 530/351; 530/387.7; 530/388.8 (keyword delimited)

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

Orbit, Google Patents, Google Scholar

Search terms used: fusion protein, molecule, immunocenjugate, TAA, tumor associated, antigen, IFN, interferon, cytekine, CD33, COT0,
CD138, HER2, GRP94, andoplasmin, checkpoint, chimerig, recaptor, bispecific, PD1, CTLA4

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant {o ctaim No.,

US 2014/0248238 A1 (TEVA PHARMACEUTICALS AUSTRALIA PTY LTD) 04 September 2014 |1-6, 24-30, 32, 33

(04.59.2014) entire document .3.;._..__

US 2012/0009194 A1 (FERRQNE et al} 12 January 2012 (12.01.2012) entire document 3

WO 2012/170072 A1 (IMMUNGERNE, INC.) 13 December 2012 {13.12.2012) entire document 1-6, 24-33

» P £ < X

WO 2009/039409 A1 (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA) 26 March 2009 (1-6, 24-33
(26.03.2009) entira documeant

A WO 2014/163684 A1 (IBC PHARMACEUTICALS, INC.) 03 October 2014 (09.10.2014) entire 16, 24-33
document

A US 2013/0136718 A1 (IBC PHARMACEUTICALS, INC.) 30 May 2013 {30.05.2013) entira 1-8, 24-33
decument

D Further documents are listed in the continuation of Box C. D See patent family annex,

*  Specinl categories of cited d “T" later document published aRer the intemational filing date or priority
“A™ document defining the pereral state of the art which is not considered date and not in conflict with the apﬁhqahon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E"  earlier spplication or patent but published on or afler the intemational =X document of particular relevance; the claimed invention cannot be
filing date eonsidered novel or cannot be considered 1o invelve an inventive
wL dmmem g}silc_:hhmgy lhrglw_\r dqubtz on prfjorityhclairr_l(s)_ or whici;I is step when the document is taken alone
cited o establish the publication date of ancther citation or Oher «ym 400 mapt of particular relevance; the olaimed invention cannot be
" special reason (a_s spetified) i e considered [Dpaill‘:volve an inventive step when the document is
“0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
heans being obvious to a person skilled in the art
“P" document published prigr to the intemational filing date but later than < g i
the priotity dats claimed '&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

17 August 2018 07 SEP 2016

Name and mailing address of the [SAS Authorized officer

Mail Stop PCT, Attn: 1SA/US, Commissioner for Patents Blaine R. Copanheaver
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