
Petitioner Merck, Ex. 1002, p. 775

~ JH ~o-l 10-2020-0017538 

F468£! ;,f-~~tPI HLWGVYLFPDCYNHHYKKPGYNGSCFNVEIKRND 

Cl-§~ ~~~q. DLSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR 

EAIRVSKJPDAKSPLPVFAYTRlVFTDQVLKFLSQDEL 

VYTfGETVALGASGfl/JWGTLS:\IRTKESCQAJKEYM 

Q1!LNPVIINVTLAAKMCSQVlCQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDlEQ 

FSEKFYCSCVSTLSCKEKADVKOTDAVDVCIADGVCI 

DAf 

LN FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDM 

SLFSAGSPRINATGQGVTlfYVDRlGVYPVIOSIIGV 

TVNGGIPQKISI.QDHLDKAKKDITFYMPVDNI.GMA 

M345T, S347T, M348K, VIDWEEWRPTWARNWKPKDVVKNRSIELVQQQN 

K349E, l352Q. l353A, VQlSLTEATEKAKQEFEKAGKDflVHIKI.GKLLRPN 

L354I, D355K, N356E, HLWGVYLFPDCYNHHVKKPGYNGSCFNVEIKRND 

HM16 14 E359D, B61T.?:E 111H DlSWLWNESTALYPSIYLNTQQSPVMTlYVRNRVR 

Or□l.::i::H~ :tl~0 t.:il, EAIRVSKJPDAKSPLPVFAYTRlVFTDQVLKFLSQDEl 

P471£! 7'!-~~1P! VYTFGHVAlGASGfl/JWGTLS:\IRTKESCQAJKEYM 

q§~ ~£!'~Ct, Q1!lNPVIINVTLAAKMCSQVlCQEQGVCIRKNW 

NSSDYlHLNPDNFAIQlEKGGKFlVRGKPTlEDlEQ 

FSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADGVCI 

DAFLKP 

HM17 75 L36~V47£! Ot □l!r.tl~ FRGPLLPNRPFlWAWNAPSEFCLGKFDEPLDMSLF 

[0150] 
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Petitioner Merck, Ex. 1002, p. 776

~ JH ~o-l 10-2020-0017538 

FRGPUPNR~. SFIGSPRINA1GQGVTIFYVDRLGYYPYIDSI1GVTVN 

;tJ~ol-.:il, M345T. GGIPQKISLQDHLDKAKKDITFY!v'IPVDNLGMAVID 

S347T, M348K, K349E, WEEWRPTWARNWKPKDVVKNRSlELVQQQNVQL 

L352Q, l353A, l354J, SLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHLW 

D355K, N356E, E3590, GYYLFPOCYNHHYKKPGYNGSCFNVElKRNDDLS 

I361T.£ 117H WLWNESTALYPSM.NTQQSPVAATLWRN RVRE.Al 

Ot-□l.:r:H~ ;tj@"~Q. RVSKIPDAKSPI.PVfAYTRIVHDQVLKFLSQDELVYT 

FGE1VALGASGMMK3TLSl!RrKESCQADCEYMQT 

ILNPYllNVTLAAKMCSQV!CQEQGVORKNW'NSS 

DYLHLNPDNFAIQLEKGGKHVRGKPTLEDLEQFSE 

KFYCSCYSTLSCKEKADVK!JfDAVDVOADGVClDA 

FLKPPMETEEPQIFYNASPSTLS 

FRGPU.PNRPFTTV\N'I\IAPSEFCLGKFDEPLDMSLF 

l36~A52~ Ol □i.:r:H~ SF1GSPRINA1GQGVTIFWDRLGYYPYIDSITGVTVN 

FRGPLLPNRPFTW .£ GGIPQKISLQDHLDKAKKDITFY!v'IPVDNLGMAVID 

:t:i@"<>t.:il, M34ST, WEEWRPTWARNWKPKDVVKNRSIELVQQQNVQL 

S347T, M348K. K349E, SLTEATEKAKQEFEKAGKDFLVETlKLGKLLRPNHLW 
HM18 76 

L352Q, l353A, l354I, GYYLFPOCYNHHVKKPGVNGSCfNVBKRNDDLS 

D35SK, N356E, B59D. WLWNESTAL YPSM.N1QQSPVAATLWRN RVREAI 

!361T.£ 117H RVSKIPDAKSPI.PVfAYTRIVfTDQVLKFLSQDELVYT 

O!-□ l.:r:{:!-~ ;t!@"~Q. FGETVALGASGMYJGTLSl!RrKESCQAIKEVMQT 

!LNPYllNVTLAAKMCSQV!CQEQGVCIRKNW'NSS 

[0151] 
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Petitioner Merck, Ex. 1002, p. 777

~ JH ~o-l 10-2020-0017538 

DYlHLNPDNfAIQLE¥GGKFTVRGKPTLEDLEQFSE 

KFYCSCYSTtSCKEKADVKDTDAVDVOADGVCIDA 

FlKPPMETEEPQIFYNASPSTlS 

FRAPPVlPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

l342W, S343E, B44N, FSFIGSPRJNATGQGVTIFYVDRLGYYPYIDSITGVTV 

M345T, S347T, M34SK, NGGJPQKISLQDHLDKAKKOITFYMPVONlGMAVI 

K349E, l352Q, l353A, DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

l354I, D355K, N356E, QLSLTEATEKAKQEFEKAGKDFLVETIKLGKURPNH 

B59D, l361Tii!; 14JH LWGYYLFPOCYNHHYKKPGYNGSCFNVEIKRNOD 

HM19 77 or□11:i::H tr11~ LSWlWNESTALYPSIYlNTQQSPVAATlWRNRVR 

A!~<'lfi!., N-'i!H:.t£! EAIRVSKIPDAKSPLPVFAYTRMTDQVLKFLSQDEL 

F38 ~Pl ~O!!Ai VYTFGElVALGASGMWGTWENTRTKESCQAIKE 

1§£!.'ij.:il, C-~!8£1 YMQTI!.NPYIINVTLAAKMCSQVLCQEQGVCIRKJ\I 

K470 fPI q,§Oll>..i WNSSDYLHLNPDNF AIQLEKGGKFTVRGKPTLEDl 

1§£rHq. EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAHK 

l342W, S343E,I344N, FRAPPVIPNVPFlWAWNAPSEFClGKFDEPlDMSL 

M345T, S347T, M348K, FSFIGSPRJNATGQGVTIFYVDRLGYYPYIDSITGVTV 

HM20 78 
K349E, l352Q, l353A, NGGIPQKISLQDHLDKAKKDITFYMPVONLGMAVI 

l354I, 0355K, N356E, DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

E359D, I361Tii!; 147H QlSLTEATEKAKQEFEKAGKDHVETIKLGKlLRPNH 

OtOl!:i::H :S,71~ LWGYYLFPOCYNHHYKKPGYNGSCFNVEIKRNDD 

[0]52] 
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Petitioner Merck, Ex. 1002, p. 778

~ JH ~o-l 10-2020-0017538 

xl.filot.:i!, N-Wv.£1 LSWLWN ESTALYPSIYI..NTQQSPVAA TLWRNRVR 

F38 fl71 ~OIIJ,i EAIRVSKlPDAKSPLPVFA YTRIVFIDQVLKFLSQDEL 

1§ 8'£101, C-W£r£1 VYTFGHVALGASGlVMFGTWENTRTKESCQAIKE 

F468 fl 71 q~O!IAi YM,QlILNPYllNVTLMKMCSQVlCQEQGVCIRKN 

;~•m@q. WNSSDYlHLNPDNFAIQLEKGGKFlVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

LNFRAPPVJPNVPFLWAWNAPSEFCLGKfDEPLDM 

SLFSFIGSPRJNATGQGVTIFWDRLGYYPYIDSITGV 

TVNGGJPQKISLQDHLDICAKKDITFYMPVDNLGM 

T341S, L342\l\f, S343E, AVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

I344N, M345T, S.347T, NVQLSL TEA TEICAKQEFEKAGKDFLVETIKLGKLLRP 

M348K, K349E, L352Q, NHLViGYYLfPOCYNHHYKKPGYNGSCFNVEIKRN 

HM21 19 l353A, l354I, 0355K, DDLSWLWNESTALYPSIYU,lTQQSPVAATLWRNR 

N356E, 1:3590, I361T~ VREAIRVSKIPDAKSPLPVFA YTRNFTDQVLKFLSQ 

157H o~□l.'LH fl.71~ DElVYTFGENALGASGMViGSWENTRTKESC~ 

Xj_fil~q. 1KEYM!?1ILNPYIINVTLMKMCSQVLCQEQGVCI 

RKNWNSSDYLHLNPDNFAIQLEKGGKFNRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVKDIDAVDVCI 

ADGVCJDAFLKPPMHEEPQIFYNASPSTLS 

M34ST, S347T, M348K, APPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSLFS 
HM24 80 

K349E, L352Q, l353A, FIGSPRJNATGQGVTIFWDRLGYYPYIDSITGV1VN 
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Petitioner Merck, Ex. 1002, p. 779

~ JH ~o-l 10-2020-0017538 

L354I, D355K, N356E, GGIPQKISlQDHLDKAKKDITFYMPVDNLGMAVID 

E359D,1361TiE 117H WEEWRPlWARNWKPKDVYKNRSlELVQQQNVQ 

og11~<1 E-71~ LSLTEA TEKAKQEFEKAGKDFL VETIKlGKllRPNHl 

Xl~<>t.:.il, N-~821 WGYYLFPOCYNHHYKKPGYNGSCFNVEIKRNDDl 

A40 E-71 g!-Oll>4 SWlWNESTAl YPSIYLNTQQSPVMTL WRNRVRE 

~£!-!i!q. AIRVSKIPDAKSPLPVFAYTRl\lFTDQVlKFlSQDELV 

YTFGBVAlGASGMVI/GTlS:[RTKESC~EYM 

Ql!lNPYlJNVTtAAKMCSQVlCQEQGV□RKNW 

NSSDYlHLNPDNFAIQLEKGGKF1VRGKPTlEDLE 

QFSEKFYCSCYSTLSCKEKADVKDTDAVDV□ADG 

VCIDAFLKPPMETEEPQIFYNASPSTLS 

PVIPNVPFlWAWNAPSEFCLGKFDEPLDMSlFSFIG 

SPRINATGQGVTIFYVDRLGYYPYIDSITGVM\IGGI 

M345T, S347T, M34SK, PQKISLQDHLDKAKKDITFYMPVDN LGMAVIDWE 

K349E, L352Q, L353A, EWRPTWARN\I\.IKPKDVYKNRSIELVQQQNVQLSL 

L354I, 0355K, N 356E, TEATEKAKQEFEKAGKDFLVETIKlGKLLRPNHLWG 

HM25 81 E359D, I361TiE 117H YYLFPOCYNHHYKKPGYNGSCFNVEIKRNDDLSW 

Or□!!i::.{1~ 1:j~ot,:i!, lWNESTALYPSIYLNTQQSPVMTlWRNRVREAIR 

N-~£1£1 P42 fl7l VSKIPDAKSPLPVFA YTRIVFTDQVlKFLSQDEL VYT 

?:[Oil Ai tH:r@ q.. FGElVAlGASGMWGTLS.[RTKESCQAIKEYM~T 

!LNPYIINVTLAAKMCSQVLCQEQGVCIRKNWNSS 

DYLHLNPDNFAIQLEKGGKFWRGKPTLEDLEQFSE 

[0154] 
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Petitioner Merck, Ex. 1002, p. 780

~ JH ~o-l 10-2020-0017538 

KFYCSCYSTLSCKEKADVKDIDAVDVCIADGVCID 

AFLKPPMEfEEPQlFVNASPSTLS 

lN FRAPPVJPNVPFLWAWNAPSEFCLGKfDEPlDM 

l342W, S343E, B44N, SLFSFIGSPRINATGQGVTJFYVDRLGVYPYIDSITGV 

M345T, S347T, M348K, TVNGGIPQKISLQDHl.DKAKKDITfYMPVDNLGM 

K349E, L3S2Q. L353A, AVIDWEEWRPTWARNWKPKDVYKNRSJELVQQQ 

L354I, 03551<, N356E, NVQLSL TEATEKAKQEfEKAGKDfL VETIKLGKLLRP 

E359D,I361T1E. 147ff NHLWGYYLFPOCYNHHYK!<PGYNGSCFl'Nfll<RN 

HM29 82 Of-□l!i::{:l- ~Pl~ DDLSWLWNESTALYPSIYLNTQQSPVMTLWRNR 

Al@ot .:.1, N-~8£1 VREAIRVSKIPOAKSPLPVFA VTR1VHDQVLKFLSQ 

l36 fl 71 '?lOIIAi OELVVTFGElV ALGASGlVIV'JGTWENTRTKESC~ 

~£.tS~.:.l, C-~£t£1 IKEYM~TILNPYIINVTLMKMCSQVLCQEQGVCI 

A467 fl71 El§Ol!Ai RKNWNSSDYLHLNPONFAIQLEKGGKFlVRGKPTL 

~e~q. EDLEQFSEKFYCSCYSTLSCKEKADVKDIDAVDVCI 

ADGVCIDA 

l342W, S343E, B44N, LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLOM 

M345T, S347T, M348K, SLFSFIGSPRINATGQGVTJFYVDRLGVYPYIDSITGV 

K349E, l352Q, l353A, TVNGGIPQKISLQDHLDKAKKDITFYMPVDN LGM 

HM30 83 L354I, D355K, N356E, AVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

E359D, I361Ts1 147H NVQlSLTEA TEKAKQEFEKAGKDfl VHIKLGKLLRP 

or□l!i::H ~Pl~ NHLWGYYLFPDCYNHHYK!<PGVNGSCFNVEll<RN 

:;t:j@ot .:.1, N-~H~ DDLSWLWNESTALYPSIYLNTQQSPVAA Tl WRNR 

[0]55] 

- 46 -



Petitioner Merck, Ex. 1002, p. 781

~ JH ~o-l 10-2020-0017538 

l36 ~.Pl '.flOl!),i VREAiRVSKIPDAKSPLPVFAYTRlVFTDQVLKflSQ 

~tr.£1.::il, C-'i~H:t.9.1 DELVYTFGE1VALGASGM\NG1WENTRTKESC~ 

C464 ~Pl q.g.Olf J,,.i IKEVMQTilNPYllNVTlAAK.tv'lCSQVLCQEQGVCI 

~H@ct. RKN\NNSSDYlHLNPDNFAIQLEKGGKflVRGKPTl 

EDLEQFSEKFYCSCYSTLSCKEKADVKDIDAVDVCI 

ADGVC 

LNFAAPPVIPNVPFlWAWNAPSEFCLGKFDEPLDM 

l342w, S343E, B44N, SlFSFIGSPRINATGQGVTIFYVORLGYWYIDSITGV 

M34ST, S347T, M348K, TVNGGIPQKISLQDHLDKAKKDITFYMPVDNtGM 

K349E, L352Q, L353A, AV!DWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

L354I, 0355K, N 356E, NVQtsl TEATEKAKQEFEKAGKDFl VHIKLGKLLRP 

B59D, B61T~ 147ff NHLWGYYLFPDL""'YNHHYKKPGYNGSCFNVSKRN 

HM31 84 Of □l.!!:.-tl- ~Pl~ DDLSWLWN ESTAL YPSIYLNTQQSPVAATL 'NRNR 

Al~$!-.::il, N-W£r21 VREAIRVSKIPDAKSPLPVFA YTRIVFTDQVLKFLSQ 

L36 fl 71 'illOII ;4 OELVYTFGE1VALGASGM\NG1WENTRTKESC~ 

~B!r.1.::.1, c-~8"£1 IKEYMQTilNPYllNVTlAAKMCSQVLCQEQGVCI 

0461 fl7i q.g.OjlAi RKN\NNSSDYlHLNPDNFAIQLEKGGKFTVRGKPTl 

~\:r@ct. EDLEQFSEKFYCSCYSTLSCKEKADVKDIDAVDVCI 

AD 

l342W, S343E, I344N, LNFAAPPVIPNVPFL WAWNAPSEFCLGKFDEPLDM 

HM32 85 M345T, S347T, M348K, SlFSFIGSPRINATGQGVTIFYVORLGYWYIDSITGV 

K349E, l352Q, l353A, TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

[0]56] 
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Petitioner Merck, Ex. 1002, p. 782

~ JH ~o-l 10-2020-0017538 

L354I, D35SK, N356E, AVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

E359D, I361TJE. 147H NVQLSL TEA TEKAKQEFEKAGKDFLVETIKLGKLLRP 

or□!xH fP!~ N Hl\l\lGYYLFPOCYNHHYKKPGYNGSCFNVEIKRN 

xl:got,:a, N-WH£1 ODLSWL WNESTAL YPSIYLNTQQSPVAA TL WRNR 

L36 tPI W'Ol!Ai VREAIRVSKIPDAKSP!PVFAYTRI\/HDQVLKflSQ 

~H~.:il, c-WH£1 DELVYTFGElV ALGASGIVIWG1WENTRTKESC~ 

C458 ~Pl q§-OIIAi IKEYMPfILNPYilNVTLAAKMCSQVLCQEQGVCI 

~H@Cf-. RKNWNSSDYLHLNPDNFAIQLEKGGKflVRGKPTL 

EDLEQFSEKFYCSCYSTlSCKEKAOVKDTDAVDVC 

LNFRAPPVIPNVPFLWAWNAPSEFCLGKfDEPLDM 
L342W, S343E, B44N, 

SLFSHGSPRINATGQGVTIFYVDRLGVYPYIDSITGV 
M345T, S347T, M348K, 

TVNGGIPQKISLQDHLOKAKKDITFYMPVDNLGM 
K349E, l352Q, L353A, 

A VIDWEEWRPTWARNW'KPKDVYKN RSIELVQQQ 
L354I, D3551(, N356E, 

NVQlSl TEA TEKAKQEFEKAGKDFLVETIKLGKLLRP 
E359D, B61TJE. 147H 

NHLWGYYLFPOCYNHHYKKPGYNGSCFNVEIKRN 
HM33 86 Or□lxH fl71~ 

DDLSWLWNESTAL YPSIYlNTQQSPVAATl WRNR 
;t;;mor .:il, N-W8£1 

VREAlRVSKIPDAKSP!PVFAYTRIVFTDQVLKflSQ 
l36 ~Pl ';l!Ol!Ai 

DELVYTFGETVALGASGIVIWG1WENTRTKESC~ 
~H~l,:a, C-W8~ 

iKEYMPfILNPYilNVTLAAKMCSQVlCQEQGVCI 
V4SS ~Pl Cl-{§-OIIAi 

RKNWNSSDYLHLNPONFAIQLEKGGKflVRGKPTL 
~H@C-r, 

EDLEQFSEKFYCSCYSTLSCKEKAOVKDTOAV 

HP34 87 T341S, l342W, S343E, FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

[0157] 
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Petitioner Merck, Ex. 1002, p. 783

~ JH ~o-l 10-2020-0017538 

B44N, M345T, S3471; FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

M348K, K349E, L352Q, NGG!PQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

L353A, L354I, D355K, DWEEWRPTWARN\IVKPKDVYKNRSIELVQQQNV 

N356E, E359D, B61T~ QLSLTEA TEKAKQEFEKAGKDFLVETIKLGKLlRPN H 

1s7H or□l.!c{! fl7i~ lWGYYLF PDCYNHHYKKPGYNGSCHWEIKRNDD 

::t:l~f'5r.:i!., N-WB£l LSWLWNESTALVPSIYLNTQQSPVAATLWRNRVR 

F38 1:171 '?tOIIJ,1 EAIRVSK!PDAKSP!.PVFAYTRIVFIDQVLKFLSQDEL 

;~m£1nt C-WB£l VYTFGEIVALGASGMWGSWENTRTKESCQAJXE 

K470 ~Pl q-§OJlAi YM~TILNPYIINVTLAAKMCSQVLCQEQGVCIRKN 

~ia~q, WNSSDYLHLNPDNFAIQLEKGGKF1VRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCJDAFLK 

l342W, S343E, 1344N, FRAPPVJPNVPFL WAWNAPSEFClGKFDEPlDMSl 

M345T, S347T, M348K, FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

K349E, l352Q, L353A, NGG!PQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

l354I, 0355K, N356E, DWEEWRPTWARN\IVKPKDVYKN RSIELVQQQNV 

E359D, I361T £ 1478 QLSLTEA TEKAKQEFEKAGKDFLVETIKLGKLlRPN H 
HM35 88 

Ot□l.!c{! ?:Pl~ LWGVYLFPDCYNHHVKKPGVNGSCFNVEIKRNDO 

;tj~q.:i!., N-W£r£! LSWLWNESTALYPSIYLNTQQSPVAATLWRNRVR 

F38 fl7! '?lOIIAi EAIRVSK!PDAKSP!.PVFAYTRIVFIDQVLKFLSQDEL 

~85:lllt. C-WB.£1 VYTFGE1VALGASGMWGTWENTRTKESCQAIKE 

P472 1:171 q-§OlJAi VMQTILNPYIINVTLAAKMCSQVLCQEQGVCIRKN 

[0158] 
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Petitioner Merck, Ex. 1002, p. 784

~ JH ~o-l 10-2020-0017538 

~E!@C}. WNSSDYLHLNPDNF AIQLEKGGKHVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VClDAFlKPP 

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

l342W, S343E, 1344N, FSFIGSPRINATGQGVTlFYVDRLGYWYIDSITGVJV 

M345T, S347T, M348K, NGGIPQKISLQDHIDKAKKDTIFYMPVDNLGMAVI 

K349E, L352Q, L353A, DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

L354I, 0355K, N356E, QLSLTEATEKAKQEfEKAGKDFlVETIKLGKLlRPNH 

E3S9D, 1361T£ 147ff lWGYYlFPDCYN HHYKKPGYNGSCFNVEIKRNDD 

HM36 89 Ot□l:i::H tl-71~ LSWL WNESTAl YPSIYLNTQQSPVAA TL 'NRNRVR 

);I~ or .:il, hH!H:r £1 EAIRVSKIPDAKSPLPVFA YfRMTDQVLKFLSQDEL 

F38 ~.!-7! 2tOIIAi VYfFGEJVALGASGfvl)lllGTWENTimCESCQAIKE 

~85:IOJ, C-W-8£1 YMQTILNPYHNVllAAKMCSQVLCQEQGVCIRKN 

M473 ti- 71 Ct%Ol!Ai WNSSDYLHLNPDNFAIQLEKGGKFNRGKPTLEDL 

~8@C}. EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFlKPPM 

l342W, S343E, 1344N, FRAPPVIPNVPFLWAWNAPSEFClGKFDEPlDMSl 

M34ST, S347T, M348K, FSFIGSPRINATGQGVTlFYVDRLGYWYIDSITGVJV 

HM37 90 
K349E, l352Q L353A, NGGIPQKISLQDHIDKAKKDTIFYMPVDNLGMAVI 

l354I, D355K, N356E, DWEEWRPTWARN\f\.lKPKDVYKNRSJELVQQQNV 

E359D,I361T£ 147H QLSLTEA TEKAKQEfEKAGKOFlVETIKLGKLLRPNH 

Or□l:i::H ti-71~ LWGYYLF PDCYNHHYKKPGYNGSCFNVEIKRNDD 

[0]59] 
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Petitioner Merck, Ex. 1002, p. 785

~ JH ~o-l 10-2020-0017538 

:l:f@ot .:il, N-~H£1 lSWLWNESTALYPSIYLNTQQSPVAA TL WRNRVR 

f38 f]:71 ~OIIAi EAIRVSKJPDAKSPLPVFAYTRIVfIDQVLKflSQDEl 

::~mS:.IDI, c-mB.£1 VYTFGETVALGASGIVIWGTWENTRTKESCQAIKE 

E474 ~Pl q-§OIIJ.4 YMQ"f!lNPYIINVTLAAKMCSQVLCQEQGVCIRKN 

~£t@q, WNSSDYlHI.NPDNFAIQLEKGGKFTVRGKPTLEDl 

EQFSEKFYCSCYSTlSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPME 

FRAPPVIPNVPflWAWNAPSEFClGKFDEPLDMSL 

l34:ZW. S343E, I344N, FSFIGSPRINATGQGVTIFYVDRlGYYPYIDSITGVTV 

M345T, S347T, M348K, NGGIPQKISLQDHI.DKAKKDITFYMPVDNlGMAVl 

K349E, l352Q, 1.353A, DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

l354I, 0355K, N356E, QLSLTfATEKAKQEFEKAGKDFLVETIKLGKlLRPNH 

E359D, 1361T £ 147H lWGY'llF PDCYNHHYKKPGYNGSCFNVEIKP.NDD 

HM38 91 Ot□!~H ~7!~ LSWlWNESTAlYPSIYlNTQQSPVAATLWRNRVR 

:tl@0 r .::il, N-mB£1 EAIRVSKJPDAKSPLPVFAYTRIVFIDQVlKflSQDEl 

f38 ~71 ~OIIAi VYTFGETVAlGASGIVI\,\iGTWENTRTKESCQAIKE 

~£!.!rlDI, c-mtt£J YMQTII.NPYIINVTLAAKMCSQVlCQEQGVCIRKN 

T475 ~71 q§OIIA1 WNSSDYLHI.NPDNFAIQLEKGGKFTVRGKPTI.EDL 

~s@q. EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VClDAFLKPPMET 

l342W, S343E, l344N, FRAPPVIPNVPflWAWNAPSEFCLGKFDEPLDMSl 
HM39 92 

M345T, S347T, M348K, FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 
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Petitioner Merck, Ex. 1002, p. 786

~ JH ~o-l 10-2020-0017538 

K349E, L352Q, l353A, NGGIPQKISLQOHIDKAKKDilFYMPVDN LGMAVI 

l3S4I, D355K, N356E, DWEEWRPTWARN\NKPKDVYl<NRSIELVQQQNV 

BS9D, B61T£ 147H QLSL TEA TEAAKQEFEKAGKDFLVHIKLGKLLRPNH 

Ot□l.!:c{:t ~Pi~ LWGYYLFPOCYNHHYKKPGYNGSCFNVEIKRNDD 

:1:!@o+.:u_, N-WH~ LSWLWNESTALYPS!YlNTQQSPVAATLWRNRVR 

F38 t.!'71 WOllAi EAIRVSKIPDAKSPLPVFA YTRIVHDQVLKFLSQDEL 

:~m.5:lat, C-WH£! VYTFGETVAlGASGlVI\1\/GTWENTR:rKfSCQAIKE 

E476 fl 7J q.g.OIIAi YMQ"f!lNPYIJNVTLAAKMCSQVLCQEQGVCIRKN 

~ia@q., WNSSDYLHtNPDNFAIQLEKGGKFlVRGKPTlEDl 

EQFSEKFYCSCVSTLSCKEKADVKOTDAVDVCIADG 

VCIDAFLKPPMETE 

NFRAPPVIPNVPFtWAWNAPSEFCLGKfDEPLDMS 

LFSfIGSPRINATGQGVTIFYVDRLGYYPVIDSITGVT 
M34ST, S347T, M348K, 

VNGGIPQKISLQDHLDKAKKDiffYMPVDNLGMA 
K349E, l352Q, l353A, 

VIDWEEWRPTWARNWKPKDVYKNRSIELVQQQN 
L354I, D355K, N356E, 

E3590, 1361T ~ lllH 
VQLSL TEA TEKAKQEf EKAGKDfl VETIKLGKLLRPN 

HM40 93 HlWGYYLFPOCYNHHYKKPGYNGSCFNVEIKRND 
Ot□l!:r:?::t ~Pi~ 

:.t:l~ol-::i:!., N-~H~ 
DLSWLWNESTAL YPSM..NTQQSPVAATLYVRNRV 

N37 fl7l WOIA.1 
REAIRVSt.JPDAKSPLPVFAYTRIVFTDQVLKFLSQDE 

~H!i_!q. 
l VYTFGElVALGASGM\11/GTLSl!R:rKESCQAIKEY 

MQ"f!li',IPYilNVTtAA.Kl\llCSQVLCQEQGVCIRKN 

WNSSDVLHU\IPDNFAIQlEKGGKFlVRGKPTlEDL 
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Petitioner Merck, Ex. 1002, p. 787

~ JH ~o-l 10-2020-0017538 

EQFSEKFYCSCYSTLSCl<EKADVKDTDAVDVCIADG 

VCIDAflKPPMETEEPQIFVNASPSTLS 

RAPPVlPNVPFLWAWNAPSEFCLGKFDEPIDMSI.F 

SFIGSPRINATGQGVT!FWDRlGYVPYIDSITGVTV 

NGGlPQKISLQDHIDKAKKDITFYMPVDNLGMAVI 
M34ST, S347T, M348K, 

DWEEWRPTWARNVJKPKDVYt<i\lRSIELVQQQNV 
K349E, L352Q, l353A, 

QlSlTEATEKAKQEFEKAGKDFLVETIKLGKllRPNH 
L354L D355K, N356E, 

LWGYVLFPDCYNHHYKKPGYNGSCfNVEIKRNDD 
E359D, I361T ~ lVH 

HM41 94 LSWLWNESTAL YPSfYl.NTQQSPVAATLWRN RVR 
O}Dl.:r::.H fl 71~ 

EAIRVSKIPDAKSPLPVFA YfRIVFIDQVLKFLSQDEl 
Al~<'>t :TI, N-~'ct~ 

VYffGETVAlGASGM\NGTLSJ!RTKESCQAJKEY 
R39 fl71 ~Ol!Ai 

M.QT!lNPYIINVTLAAKMCSQVLCQEQGVC1RKN 
~B!eCl. 

WNSSDYLHLNPDNFAIQLEKGGKFlVRGKPTLEDL 

EQFSEKFYCSCYSTLSCl<EKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQIFVNASPSTLS 

M345T, S347T, M348K, PPVIPNVPflWAWNAPSEFCLGKfDEPlDMSI.FSFI 

K349E, l352Q, L353A, GSPRINATGQGVTIFWDRLGVYPYIDSITGVTVNG 

l354L D355K, N356E, G!PQKlSLQDHLDKAKKDITFYMPVDN LGMAVIDW 

HM42 95 E359D, I361T~ lVH EEWRPTWARNWKPKDVYKN RSIEL VQQQNVQlS 

or□l.:r::.H fl71~ l TEATEKAKQEFEKAGKDFL VETIKLGKLLRPNHLW 

xj~o}.:i:L N-~8£1 GYYLFPOCYNHHYKKPGYNGSCFNVEIKRNDDLS 

P41 ~Pl ~OIIAi WLWNESTAI.. YPSIYLNTQQSPVAA Tl WRNRVREA 
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Petitioner Merck, Ex. 1002, p. 788

~ JH ~o-l 10-2020-0017538 

~a-@q. IRVSKIPDAKSPLPVFA YTRIVFIDQVI.KFLSQDELVY 

TFGE1VALGASGIVIWGTLSl!RTKESCQAIKEYMQ 

T!LNPYilNVTlAAKMCSQVLCQEQGVCIRKNWNS 

SDYLHLNPDNFAJQLEKGGKF1VRGKPTLEDLEQFS 

EKFYCSCYSTlSCKEKADVKDTDAVDVCIADGVCID 

AFLKPPMETEEPQIFYNASPSTlS 

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

!..342W. S343E, I344N, FSFIGSPRlNAlGQGVTIFYVDRt.GYYPYIDSTIGV1V 

M345T, S347T, M348K. NGGIPQKISLQDHLDKAKKOITfYMPVONLGMAVI 

K349~ L352Q, L353A, DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

L354I, 0355K, N356E, QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHL 

E359D, Bon !E 147H WGYYLFPDCYN HHYKKPGYNGSCFNVEIKRNDDL 
HM43 96 

ot □l!x:.cl 1:Pi~ Ai~ SWLWNESTALYPSIYLNlQQSPVAATLYVRN RVREA 

of-J!, N-~£1"£! f38 ~ IRVSKIPDAKSPtPVFAYTRIVHDQVLKFLSQDELVY 

WOl!Ai ~£t£!01, C- TFGETVALGASGIVIWGS'WENTRTKESCQAJKEYM 

'i!tH!':J 1465 ~71 q,§ QT!LNPYilNVTLAAKMCSQVlCQEQGVCIRKNW 

OIIAi ~a-@q, NSSDYLHLNPDNFAJQLEKGGKFWRGKPTLEDLEQ 

FSEKFVCSCYSTLSCKEKADVKDTDAVDVCJADGVO 

L342W. S343E, I344N, FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

HM44 97 
M345T, S347T, M348K, FSFIGSPPJNA1GQGVTIFYVDRLGYYPYIDSITGV1V 

K349E,l352Q, l353A, NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

L354I, D3551(, N356E, DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 
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Petitioner Merck, Ex. 1002, p. 789

~ JH ~o-l 10-2020-0017538 

E359D, I361T£ 147H QLSLTEATEKAKQEFEKAGKDFLVETIKI.GKLtRPNHL 

W□l!c{:1- :::Pl~ :ti@ WGVYLF PDCYNHHYKKPGYNGSCFNVEIKRNDOL 

B!-.::il, N-'iMB2.! F38 tr SWlWNESTALYPSIYU\llQQSPVAATlWRNRVREA 

~OIIAi ~£]-£101, C- IRVSK!POAKSPlPVFAYfRIVHDQVLKFLSQOELVY 

'iMB2.! 0466 fl7! q TFGETVALGASGNJWGSWENTRTKESCQAIKEYM 

~OIIAi ~£_1-@q. Ql!LNPYDNVTLAAKMCSQVI.CQEQGVCIRKNW 

NSSDYLHLNPDNFAIQLEKGGKFlVRGKPTLIDLEQ 

FSEKfYCSCYSTLSCKEKADVKDIDAVDVCIADGVCI 

D 

FRAPPVIPNVPFLWAWNAPSEFCLGKFOEPLDMSL 

FSFIGSPRINATGQGVTIFYVDRLGYYPYIOSITGVIV 
L342W, S343E, B44N, 

NGGIPQKISLQDHLOKAKKDITFYMPVDN LGMAVI 
M345T, S347T, M348K 

DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 
K349E, L352Q. L353A, 

QLSLTEATEKAKQEFEKAGKOFLVETIKI.GKLLRPNHL 
L3541, 0355K. N356E, 

WGYYLFPDCYNHHYKKPGYNGSCFNVBKRNDDL 
E359D, I361T£ 147ff 

HM45 98 SWLWNESTALYPSIYLNlQQSPVAAfLWRNRVREA 
o~□l=H {!71~ ;.t!@ 

1RVSK!PDAKSPLPVFAYfRJ.VHDQVLKFlSQDELVY 
Bt.::il, N-W-B2.i F38 ~ 

TFGETVALGASGIVIWGSWENTRTKESCQAIKEYM 

71 ~OIIA-l ~8£101, c-
QT!LNPYIINVTLAAKMCSQVLCQEQGVCIRKNW 

W8£1 A467 fl71 q 
NSSDYLHLNPDNFAIQLEKGGKFlVRGKPTLEDLEQ 

~OflAi ~£t@q. 
FSEKFYCSCYSTLSCKEKADVKDIDAVDVCIADGVCI 

DA 
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Petitioner Merck, Ex. 1002, p. 790

~ JH ~o-l 10-2020-0017538 

FRAPPVIPNVPFLWAWNAPSEfCLGKFDEPlDMSL 

T341S,L342W, S343E., FSflGSPRINATGQGVTIFYVDRLGYYPYIDSJTGVTV 

I344N, M345T, 53471, NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

fv1348K, K349E, l352Q DWEEWRPTWARNINKPKDVYKNRSIELVQQQNV 

L353A, L354I, D355K, QlSLTEATEKAKQEFEKAGKDFLVHlKlGKLLRPNHL 

N356E, E359D, l361T~ WGYYLFPDCYNHHVKKPGYNGSCFNVEIKRNOOL 

HP46 99 157ff Or□l.!LH fl7!~ SWLWNESTALYPSIYLNlQQSPVAATlWRNRVREA 

;1;:f~oj-.::il, N-fil8£1 IRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDELVY 

F38 fl71 WOl!Ai ~9 TFGETVALGASGMWGSWENTRTKESCQAIKEYM 

£10!, C-fil82.l F468 .Ql!LNPYIINVTLAAKMCSQVI.CQEQGVCIRKNW 

fl71 Cl§Ol!Ai ~9€! NSSDYLHLNPONFAIQLEKGGKFlVRGKPTLEDLEQ 

q, FSEKFYCSCYSTLSCKEKAOVKDIDAVDVCIADGVCI 

DAF 

l342W, S343E, I344N, FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

M345T, 53471, M348K, FSFIGSPRINATGQGVTIFY\IDRLGYYPYIDSITGVTV 

K349E, L352Q l353A, NGGIPQKISlQDHlDKAKKDITFYMPVDNLGMAVI 

l354I, D355K, N356E, DWEEWRPTWARNINKPKDVYKNRSIELVQQQNV 

HM47 100 E359D,I361T~ 147ff QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

Ot□l.!LH fl7!~ LWGYYLF PDCYNHHYKKPGVNGSCFNVEIKRNDD 

:t:ltfo~.:i!, N-fil£!"2.l LSWLWNESTALYPSIYLNTQQSPVAA Tl WRNRVR 

F38 ~Pl WOil Ai EAlRVSKIPDAKSPI.PVFA YTRIVFTDQVLKFLSQDEL 

~95:JO!, C-fil£r£] 'VYTFGETVALGASGMWGTWENTRTKESCQAIKE 
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Petitioner Merck, Ex. 1002, p. 791

~ JH ~o-l 10-2020-0017538 

P478 ~Pl q--§OIIAi YM!!lJ:lNP\'1INVTLAAKMCSQVlCQEQGVCIRKl\l 

~a@q. WNSSDYlHlNPDNFAJQLEKGGKFlVRGKPTlEDl 

EQFSEKFYCSCYSTlSCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPfvlETEEP 

FRAPPVJPNVPFlWAWNAPSEFCLGKFDEPlDMSL 

l342W, S343E,I344N, FSHGSPRINATGQGVllfYVDRLGYYPYIDSITGVlV 

M345T, S347T, M348K, NGGIPQKISLQDHIDKAKKDITFYMPVDNLGMAVI 

K349E, L352Q. l353A, DWEEWRPTWARN\/\IKPKDVYKl\lRSIElVQQQNV 

t354], D355K, N356E, QtSlTEA TEKAKQEFEKAGKDFLVHIKLGKllRPN H 

1:359D, 1361T.s':. 147H LWGYYLFPOCYNHHYKKPGYNGSCFNVEIKRNDD 

HM48 101 Oj.□j.'r:.{:l- fl71~ lSWlWNESTAl VPSIYlNTQQSPVAA TLWRNRVR 

j;;l~ot .::il, N-'iMH!:!:I EAIRVSKIPDAKSPlPVFA YTRIVFTDQVLKFLSQOEL 

f38 fl 71 WOii Ai VYTFGEIVALGASGMWGTWENTRTKESCQAIKE 

~8£!0l, C-'M821 YM!!lJ:lNPYilNVTLAAKMCSQVLCQEQGVCIRKl\l 

1480 fl71 q.g.OIIAi WNSSDYLHlNPDNFAIQLEKGGKFlVRGKPTLEDL 

~s@q. EQFSEKFYCSCVSTISCKEKADVKDTDAVDVCIADG 

VCIDAFLKPPMETEEPQI 

L342W, S343E, I344N, FRAPPVJPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

M345T, S347T, M348K, FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVlV 

HM49 102 K349E, l352Q. l353A, NGGIPQKISlQDHIDKAKKDITFYJvtPVDNtGMAVI 

L354], D355K, N356E, DWEEWRPTWARN\/\IKPKOVYKJ'l!RSIELVQQQNV 

E359D, B61T.s':. 147H QLSLTEA TEKAKQEFEKAGKDfLVETIKLGKllRPNH 
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Petitioner Merck, Ex. 1002, p. 792

~ JH ~o-l 10-2020-0017538 

Ot□!.:r..H ~Pl~ lWGYYlf PDCYNHHYKKPGYNGSCFNVEIKRNDD 

;;t:l~ot.:il, N-W8£1 lSWlWNESTAl YPSIYLNTQQSPVAA TL WRNRVR 

F38 1'!71 ~OIIAi EAIRVSKlPDAKSPlPVFA YTRMIDQVLKFLSQDEL 

~£1-!c!DI, C-W8£1 VYTFGETVAlGASGMWGTW!NTRfKESCQA!KE 

Y482 {:}71 Cf§OIIA-J YM~TILNPYDNVTLAA.ICMCSQVLCQEQGVClRKN 

~tt@ct. WNSSDYI..Hl.NPDNFAIQLEKGGKFTVRGKPTlEDl 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFlKPPMETEEPQIFY 

fRAPPVIPNVPHV\IAWNAPSEFCLGKFDEPLDMSL 

l342W, S343E, I344N, FSHGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV 

M345T, S347T, M348K, NGGIPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

K349E, L352Q. l353A, DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV 

1..3541, 03551(, N 356E, QlSLTEATEKAKQEFEKAGKDfLVETil(LGKLlRPNH 

E359D, I361T ~ 14Jff LWGYYLf PDCYN HHYKKPGYNGSCFNVEIKRNDD 

HMSO 103 Or□l.:r..H fl7l~ lSWLWNESTAlYPSIYLNTQQSPVAATLWRNRVR 

:tl~0 t..:il, N-fil8£1 EAIRVSKlPDAKSPlPVFA YTRMIDQVLKFLSQDEl 

f38 fl7! ~OIIAi VYTFGETVALGASGMWGTWENTRfKESCQA!KE 

~B!c!DI. C-filS£1 YM~TILNPYDNVTLAAKMCSQVLCQEQGVCIRKN 

M84 {:}71 ct§O!IAi WNSSDYLHLNPDNFAIQLEKGGKF1VRGKPTLEDL 

~£!@ct. EQfSEKfYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VClDAflKPPMETEEPQIFYNA 

HM51 104 l342w, S343E, I344N, fRAPPVIPNVPFLWAWNAPSEKlGKFDEPLDMSL 
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Petitioner Merck, Ex. 1002, p. 793

~ JH ~o-l 10-2020-0017538 

M34ST, S347T, M348K, FSHGSPRil\!ATGQGVTIFYVORlGYYPYIDSITGVfV 

K349E, l352Q L353A, NGGlPQK1SLQDHIDKAKKDITFYMPVDNLGMAVI 

l354I, D35SK, N356E, DWEEWRPlWARNWKPKDVYKNRSIH.VQQQNV 

E359D, 1361T1E. 147H QLSUEATEKAKQEFEKAGKDfLVHIKLGKllRPN H 

O!- □l!r::.H fl71~ LWGYYlFPOCYN HHYKKPGYNGSCFNVEIKRNDD 

;;t;:!~15J-2, N-'ilH:J-£1 LSWLWNESTAl YPSIYLNTQQSPVAATLWRNRVR 

f38 fl 71 ~ OIi Ai EAIRVSKlPOAKSPLPVFA YTRIVHDQVLKHSQDEL 

~8£1Dl, C-WH£1 VYTFGETVALGASGMWG1WENTFITKESCQAIKE 

P486 fl71 Cj--§Ol!Ai YM~TitNPYllNVTLAAKMCSQVLCQEQGVCIRKN 

~H@Cl-. WNSSDYlHtNPONFAIQLEKGGKFTVRGKPTLEDl 

EQfSEKfYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VODAFLKPPMHEEPQIFYNASP 

l342W, S343E, 1344N, FRAPPVJPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

M345T, S347T, M348K, FSFIGSPRil\!ATGQGVTIFYVORLGYYPYIDSITGVfV 

K349E, L352Q L353A, NGGJPQK1SlQDHIDKAKKDITFYMPVDNLGMAVI 

l354I, D355K, N356E, DWEEWRPT\tvARNWKPKDVYKNRSIELVQQQNV 

E359D, I361T1E. 147H QLSlTEATEKAKQEFEKAGKDFLVETIKLGKllRPNH 
HMS2 105 

O}-□!::c{:t fl71~ LWGYYLFPOCYNHHYKKPGVNGSCFNVEIKRNDD 

;;t;:j~or .:il, N-'i!HJ-£.! LSWlWNESTAl VPSIYLNTQQSPVAA TL WRNRVR 

F38 fl71 ~Ol!Ai EAIRVSKIPDAKSPLPVFA YTRIVFTDQVLKFLSQDEl 

~8£1!J!, C-WH£1 VYTFGETVALGASGMWG1WENTFITICESCQAIKE 

T48& ~Pi Q-§Ol!Ai YMQTILNPYIINVTLAAKMCSQVLCQEQGVORKN 
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Petitioner Merck, Ex. 1002, p. 794

~ JH ~o-l 10-2020-0017538 

~ia@q. WNSSDYLHLNPDNFAIQLEKGGKF1VRGKPTLEDL 

EQFSEKFVCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAFlKPPMETEEPQIFYNASPST 

HMS3 106 T341G, l342W, S343E, lNFRAPPVIPNVPFlWAWNAPSEFCLGKFDEPIDM 

I344N, M345T, S347T, SLF SFIGSPRJl\lATGQGVTIFYVORLGYYPVIDSITGV 

M348K, K349E, l352Q, TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

l353A, l354I, D3SSK, AVIDWEEWRPTWARNVVKPKDVYKNRSIELVQQQ 

N356E, E3590, I361T.£ NVQLSLTEATEKAKQEFEKAGKDFL VETIKlGKLLRP 

157ff £l Or□lzH NHL\NGYYLFPOCYNHHYKKPGYNGSCFNVEIKRN 

~Pl~ :tt~Bl-.:i!, DDLSWLWNESTALYPSNLNTQQSPVAATLWRNR 

N~£t£! L36fl71 VREAIRVSKIPDAKSPI.PVf A YTRIVHDQVLKFLSQ 

'f!Ol!A-1 ~85:J!Jj, DELVYTFGE1V ALGASGIVIWGGWENTRTKESCQ 

C'i!H:!"£1 5490 fl7! AIKEYM~l!LNPYIINVTLAAKN1CSQVLCQEQGVC 

q§OjiAi ~8@q, JRKNWNSSDYlHLNPDNFAlQLEKGGKFlVRGKPT 

LEDLEQFSEKFYCSCYSTLSCKEKADVKDTDAVDVC 

IADGVCIDAFlKPPMETEEPQIFYNASPSTLS 

HMS4 107 T341A; l342\N, S343E, LNFRAPPVIPNVPFLWAWNAPSEFCLGKFDEPIDM 

I344N, M345T, S347T, SLFSFIGSPRJl\lA TGQGVTIFYVORLGYYPVIOSITGV 

M348K, K349E, l352Q, TVNGGIPQKISLQOHIDKAKKDITFYMPVDNLGM 

l353A, L354J, 03551(, AVIDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

N356E, B59D, I361T.£ NVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRP 

1s1tt£1 ot□lzH NHl\NGYYLFPOCYNHHYKKPGYNGSCFNVEIKRN 
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Petitioner Merck, Ex. 1002, p. 795

~ JH ~o-l 10-2020-0017538 

fl71~ x1~0!--..:i1, DDLSWlVi/1\lESTALYPSIYLNTQQSPVMTLWRNR 

N'MH21 L36fl71 VREAIRVSKIPDAKSPLPVF A YTRIVHDQVLKHSQ 

2.rOIIA.1 ::m1.!c!OI, DElVYTFGElVALGASGMWGAWENTRTKESCQ 

C~.tii:1£1 S490 fl71 ADCEYM.Ql!lNPYllNVTLMKMCSQVLCQEQGVC 

ct-§Oll"i ~e@q. IRKNVi/1\lSSDYlHLNPDNfAIQLEKGGKFlVRGKPT 

LEDLEQFSEKFYCSCYSTLSCKEKADVKDIDAVDVC 

IADGVCIDAFlKPPMETEEPQIFYNASPSTlS 

HMSS 108 T341C, L342W, S343E, LNfRAPPVIPNVPFLWAVi/1\lAPSEFCLGl<FDEPlDM 

1344N, M34ST, 53471; SLFSHGSPRINATGQGVTIFYVDRLGYYPYIDSITGV 

M348K,K349E,l352Q, TVNGGIPQKISLQDHLDKAKKDITFYMPVDNLGM 

l353A, l3S41, 0355K, AVIDWEEWRP1WARNWKPKDVYKNRSIELVQQQ 

N356E, E359D, I361T~ NVQLSL TEATEKAKQEfEKAGl©flVETIKLGKLLRP 

157H£l Ot□l~H NHLWGYYLFPOCYNHHYKKPGYNGSCFNVEIKRN 

fl7!~ :tl~ol-.:i!, DDLSWlVi/1\lESTALYPSIYLNTQQSPVMTLWRNR 

NWH21 l36ff71 VREAIRVSKIPDAKSPLPVFAYTRIVfTDQVLKFlSQ 

2,tOIIJ4 ~H.!c!OI, DElVYTFGElV ALGASGMWGCWENTITT'KESC~ 

CWS£l S490 fJ-71 JKEYM.QTILNPYIINVTI.AAKMCSQVLCQEQGVCI 

ct-§Ol!Ai ~H@C,t_ RKNVi/1\lSSDYI.HlNPDNFAIQlEKGGl<FlVRGKPTL 

EDLEQFSEKFYCSCYSTLSCKEKADVKDIDAVDVCl 

ADGVCIDAFLKPPMHEEPQ109IFYNASPSTLS 

HMS6 109 T341D, l342W, S343E, lNFRAPPVIPNVPFLWAVi/1\lAPSEFCLGKFDEPlDM 

1344N, M345T, 53471; SlFSFIGSPRINATGQGVTIFYVDRtGYYPYIDSITGV 
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Petitioner Merck, Ex. 1002, p. 796

~ JH ~o-l 10-2020-0017538 

M348K, K349E, L352Q NNGGIPQKISLQDHl.DKAKKDITFVMPVDNLGM 

L353A, L354l, D355K, AVJDWEEWRPTWARNWKPKDVYKNRSIELVQQQ 

N 356E, E359D, I361T£ NVQLSL1EATEKAKQEFEKAGKDFL VETIKLGKLLRP 

1578£1 Ol-□I~{:! NHLW:.VVLFPDCYNHHYKKPGYNGSCFNVEIKRN 

::::P!~ ;;t:l~of,l, DDLSWL\NNESTALYPSIYLNTQQSPVMTL WRNR 

N ~£!-£! l36fl 71 VREAIRVSKIPDAKSPLPVFA YIRIVFTDQVLKFLSQ 

2£0l!Ai '~m£10l, DELVYTFGElV ALGASGMWGDWEM'RTKESCQ 

CiH:!'£1 S490 fl71 AJKEYM.Q"f!LNPYIINVTI.AAKMCS(l:,/LCQEQGVC 

q~OIIAi "@E_tEq. IRKN\NNSSDYLHLNPDNFAIQLEKGGKFlVRGKPT 

LEDLEQFSEKFYCSCYSTLSCKEKADVKDIDAVDVC 

IADGVCIOAFLI<PPMHEEPQIFYNASPSTLS 

HP57 110 I344N, M345T, S347T, FRAPPVIPNVPFlWA\NNAPSEFCLGKFDEPlDMSl 

M3481<, K349E, L352Q FSFIGSPRINATGQGVTIFYVDRLGYYPYJDSITGVIV 

L353A, l354L 0355K, NGGIPQKISLQDHl.DKAKKDITFYMPVDNLGMAVI 

N356E, E359D, I361T£ DWEEWRPN✓ARNWKPKDVYKNRSIELVQQQNV 

127ff£.l ot- □l~H QLSL TEATEKAKQEfEKAGKDflVETIKLGKLLRPNH 

fl7!~ ;;t:j~of::il., LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

N~0£1 f38fl71 LSWi.WNESTAlYPSIYLNTQQSPVAATlWRNRVR 

2fOliAi "@H!z!Ol, EAIRVSKIPDAKSPLPVFA YTRIVFIDQVLKFLSQDEL 

C~£r£! F468 fl 71 VYTFGETVALGASGl'VIV-JGTLSM'RTKESCQAJKEY 

q~OIJAi "@E_t'E.!q.. MQ"f!LNPYllNVTLAAKMCS(l:,/LCQEQGVCIRKN 

WNSSDYLHLNPONf AIQLEKGGKFlVRGKPTlEDL 

[0171] 
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EQFSEKFYCSCYSTLSCKEKADVKDTOAVDVCIADG 

VCIDAF 

HP58 111 S343E, 1344N, M345T, FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLOMSL 

S347T, M348K, K349E, FSflGSPRINATGQGVTIFYVDRLGYYPYIDSITGVIV 

l352Q, L353A, l354L NGGlPQKISLQDHLDKAKKDITfVMPVONLGMAVI 

0355K, N356E, BS9D, DWEEWRPlWARN\1\/KPKDVVKNRSIELVQQQNV 

I361T~ 137H~ QLSLTEA TEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

01-a1S::.H ~p•1~ LWGYYLFPOCYNHHVKKPGYNGSCFNVEIKRNDD 

AJ~ot.:i!., N'JH:.t~ LSWLWNESTAL YPSMNTQQSPVMTLWRNRVR 

F38~}.71 ~OIIJ..1 EAIRVSKIPDAKSPLPVFA YTRIVFIDQVLKFLSQDEL 

~£r£!1J!, C~B~I VYTFGETVALGASGMWGTLENTRTKESC~ 

F468 B 71 q§OIIAi MQT!LNPYIINVTlMKMCSQVLCQEQGVCIRKN 

~B€lct. WNSSDVLHLNPDNFAIQLEKGGKFlVRGKPTlEDL 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

HP59 112 T341A, L342Vi S343E. FRAPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

1344N, M345T, S347T, FSFIGSPRINA TGQGVTIFYVDRLGYYPVIDSITGVTV 

M348K, K349E, l352Q, NGGlPQKISLQDHLDKAKKDITfYMPVDNLGMAVI 

l353A, l354I, D355K, DWEEWRPlWARN\1\/KPKDVYKNRSIELVQQQNV 

N356E, E359D, I361T~ QLSL TEA TEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

157H~ Or□IS::.H LWGWLFPOCYNHHVKKPGYNGSCFNVEIKRNDD 

B71~ xt~o~.:i!., LSWLWNESTAL YPSIVLNTQQSPVM TlWRN RVR 

[0172] 
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N~8~ F38~PI EAIRVSKIPDAKSPlPVFAYrRIVF1DQVlKflSQDEl 

'?fOIIAi ~ 8£1 Di, VYTFGElVALGASGlVIWGAWENTRTKESCQAJKE 

C~H£! F468 f.!-71 YM.QJ!!.NPYI!NVTLAAKMCSQVLCQEQGVCIRKN 

q-§-O!lAi ~£!'@!Ct,. WNSSDYLH!.NPDNFAIQLEKGGKf1VRGKPTLEDl 

EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG 

VCIDAF 

HP60 113 T341G, L342W, S343E, FRAPPVJPNVPflWAWNAPSEFClGKFDEPlDMSl 

I344N, M345T, S347T, FSFIGSPRINATGQGVTIFYVDRLGVYPYIDSITGVTV 

M348K. K349E, l352Q NGGIPQKISLQDHlDKAKKDITFYMP\tDNLGMAVl 

L353A, l354L D3551(, DWEEWRPTWARN\NKPKDVYKNRSIELVQQQNV 

N356E, B59D, B61T~ QlSLTEATEKAKQEFEKAGKDFLVHIKlGKLlRPNH 

1s1H£1 o~□l.':c.~ lWGYYLFPDCYNHHYKKPGYNGSCFNVBKRNDD 

fl-71~ ;tj~atJl, LSWLWNESTALYPSM.NTQQSPVAATLWRNRVR 

N~H~ F38~PI EAIRVSKIPOAKSPLPVFA YrRIVF1DQVLKfLSQDEL 

'?f"Ol!Ai ~8£f!Jj, VYTFGETVALGASGMWGGWENTITTKESCQAIKE 

C~H£! F468 ~71 YM.QJ!!.NPYIINVTLAAKMCSQVLCQEQGVCIRKN 

q-§-O!lJ-.i ~ia@q. WNSSDYLH!.NPDNFAIQLEKGGKflVRGKPTLEDL 

EQFSEKFYCSCYSTLSCKEKADVICDTDAVDVCIADG 

VODAF 

HP61 114 A40G, T341~L342W, FR§PPVJPNVPFLWAWNAPSEfCLGKfOEPLDMSL 

S343E, 1344N, M345T, FSFIGSPRINATGQGVTIFWDRLGVYPYIDSITGVTV 

S347T, M348K K349E, NGG1PQKIStQDHIDKAKKDITFYMPVDNLGMAVI 

[0173] 

L352Q, L353A, L354L DWEEWRPTWARNWKPKDVYl<NRSIELVQQQNV 

0355K, N356E, 1:359D, QLSLTEA TEKAKQEFEKAGKDFLVETIKLGKLLRPNH 

I361T£ 16782! LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD 

OfDl~{:t ~71~ LSWLWNESTAL YPSIYLNTQQSPVAATL WRNRVR 

t:l~of-J!, N~H2! EAIRVSKIPDAKSPlPVFA YTRIVFTDQVLKfLSQDEL 

f38ff71 'i,l:OffAi VVTFGETVALGASGMWGSWENTRTKESCQAIKE 

':i1£t£!0j, C~82! YMRT!LNPYIINVfLAAKMCSQVLCQEQGVCIRKN 

F468 :ff71 q~OflAi WNSSDYLHLNPDNFAIQLEKGGKfTVRGKPTLEDl 

~ia-@q, EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVClADG 

VODAF 

[0174] 
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HP62 115 P42~ Xii;;'io~.::il., FRGPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL 

T341S, L342W, S343E, FSFIGSPRJNATGQGVTIFYVDRLGYYPYIDSITGVTV 

B44N, M345T, S347T, NGGlPQKISLQDHLDKAKKDITFYMPVDNLGMAVI 

M348K, K349E, l352Q. DWEEWRPTWARNWKPKDWKNRSIELVQQQNV 

l353A, L354I, 03551(, QLSLTEA TEKAKQEFEKAGKDfL VETIKLGKLLRPNH 

N356E, E359D, I361T~ LWGYYLFPDCVNHHYKKPGYNGSCFNVEIKRNDD 

l57H21 ot□l~H LSWLWNESTALYPSIYLNTQQSPVAATL WRNRVR 

~Pl~ ;;1:1~orc:Jt, EAIRVSKIPDAKSPLPVFA YTRNFTDQVLKFLSQDEL 

'i1J 821 f38{'! 7! g!:OJ!Ai VYTFGETVALGASGfVIWGSWENTRTKESCQAIKE 

~8ct.:il, C~82.I YMQTILNPYIINVTLAAKMCSQVLCQEQGVCIRKN 

f468 f:_1-71 q,g.OJ!Ai WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL 

~n'E!q. EQFSEKFYCSCYSTLSCKEKADVKDTDA VDVClADG 

VODAF 

PH2091 °}ulx~ 7.i~ M345~N363--2-- <x lB>ol] 1-]-Fj-\ll_ ~4 ~ 0 1 "i:!-tj}j~ 3);fy3': ..51.r.Jl_6ij7.--J ~_rrj-y--;-1 8 4-'fl ~ 

~_rrj-4~ 74 ~_rrj-4~ 8 ~~ 4-'f-1611 i>n"J~tj-. ~_rrj-y-{'l_ 891 °}ulx~ ~ C351--2-- ~_rrj-4~ 191 C604 °1%~ 

~w-£-. y357--e_-- ~41-J-{'! 791 F3155?l- :::;:::_y7.J "'J~<Q-%-£-, N363--2-- ~41-J-~ 1S2-1 0695?1- y:::;:::~w-£- "§7.J"5ta:J ~4 
4~ 84 °1¾~ 2~}-,'-3':½ ~ 7J~ 7.]7'1.32 S;ltj-C.:s=.. lC). 

PH2091 ~--ull-J-~ 8 4-'fl ~ ~_rrj-y-~ 74 ~_rrj-y-~ 8 ~~ 4--'floll --'fl7W 0 }u]x~¾ 7]~"5}0:j WT__l;l__tj- fL:::;:::_ ~ 

~4 ~ ~7';.l,7-·J 0 1 "}'t--2-- ~ 0 1:%11½ A-l]<Q-"5}7] -'f-1"5}0:j M345~N363 -,'-;,161]7.i l27H91 °}u]x~¾ ~l~~ ~ 0 1~-ll HM14 

Y365~V379 -,'-;,16117.i 71H91 °}ulx~¾ 7]~~ HM2, M345~V379 -,'-;,191 °}u]x~ l97H½ 71~~ HM3~-- 44 All<Q­

"5}':ctr:J-. PH2091 ~_rrJ-4,1{! 86il -'f-17]~ 0 }u]x~ ~ 0 1%~ ~WOil ~a:j"5}-c- C3514 :::;:::y,,,J AJ~<Q-%611 ~a:j"5}-c­

Y357--2-- :'<.1~"5}7] \?.J--;V:-tj-. ~ 0 1~-ll HMl, HM2, HM361]7.i :'<.]~~ o}ulx~91 ,,_i~__g_-. 1f..llo'] 1f..7-]"9o-J S;lr:}. ~ 0 P-ll 

HMl, HM2, HM391 %~7-}7} ±W'El pcDNA3.4-TOPO ½t}c::'::ulE-.s._ ExpiCHO ,1-J]±61l <g~y'f] "5}':ct¾ u:Jl, ~ 0 P-ll 

HMl--2-- ExpiCHO ,1-J]±61]7.i ~~"9~.32(.:s=.. 3A), ~ 0 P-l] HM25?t HM3-c- ~~"97] \?J-;V:-tj-. B_--tj}j~ ~~ a:J4-c- ft_:::;-:~ 

~ ~7.J¥;'} 0 }yt} ~;,'} PH2061l i:Jl~ ~~-ll(Abcam, abl93009)½ 0 1%"5}0:j $~]c::'::l:@ ¾*(Western blot)i>___s._.:s=._ ~ 

~ti};cttj-. "'J~-ll91 epitope--2-- Q173~P222 7'--;,'l: 0 li::}. 0 1 ~'f;~4-c- ~_rrj-4~ 891 °}ulx~ ,,_i~ ~611,,.--J.:s=.. ~ 0 1~-ll 

HM2, HM3 A-ll<Q-611 J+%~ Y365~V379 -,'-;,191 °}u]x~ :'<.]~__g_-. B_--tj}j~ -,'-3':61] {]4~ 0a"'J¾ ~"11"5}0:j ~ 0 1:%11 HM2, 

HM391 "i:!-tj}j~ ~~ 0 1 "97] \?.J----2-- ~_Q___s._ a:J7j~r:}. ~ 0 1:%11 HMl--2-- 0 ]:A~"§ Vff__l;l__tj- ~~~6] 3.4BR "}'t;V:-tj- (.:s=.. 2). 

~ 01~-ll HMl__g_-. N363-£- ~2--l~i>___s._ :'<.]~"5}0:j ~TI}y-~ 891 N3634 ~TI}l-j-~ 191 069 ,,_}0191 y:::;:::_~W-£- AJ]7-]~ ~ 
0 lr:} (.:s=.. lC). N3634 069 /q 0 ]91 y:::;:::_~W¾ ~~t,}71 -'fli>n Hl\Uo1]7.i G363¾ 0 }c::'::_rrj-t}~i>___s._ :'<.l~~ ~ 0 1~-ll HM6 

~-- A-j]<Q-"5}':ctr:J-. ~op-l] HM661]Ai 7]~~ o}P]..'x:~__g_-. R 11611 1f..7.]"9o-J S;ltj-. 

~ 6 1~-ll HM6-c- ExpiCHO ,1-J]±61JJ,i ~~"9~_s,___9 ~~~__g_-. ~ 6 1~-ll HMl-i'-} -ij--A}"5};cttj- (Vff__l;l__tj- 3.4Bl] ~~~ :PJ-%) 

(.:s=.. 2). Turbidimetric assay BJ--1:,J:ji>___s._ ft_:::;-: ~-'-a¾ ~ 7J"5}':ct¾ u:Jl ~ 6 P-ll HM6-c- WT__l;l__tj- ft_:::;-: ~-'-J 6 l 1.3BR ~ 

7}"5};ctr:} (.:s=.. 38). Substrate-gel assay-c- ~J;l}---?'fi>___s._ SOS-PAGE+ 2.5% Triton X-100 (w/v)¾ 0 1--§--i>H,,_i SOS½ 

A-j]7-j"5}.32 37 °C61l,,_i 1~4 7.];,'} %~ J;l}--%ti}1;1:l_,,_--j "51~--'f'--s._ytj-A-l]7} <'>l~--'f'--~~¾ 7}y¾i>l]"5}-c- 7Jx½ Alcian 

blue ~/2\J~¾ 0 1--§--i>HA--J ~;,:J~r:}. Substrate gel01P,i SDS7} A-j]7--JC91;1:l_ "i:!-tj}j~91 1l~(refolding) 6 ] tl}s._ ~o-Jy-

9, substrate 6 ] B_--tj}j~ 1J~D1l-c- °cJ-.s-J-£- y.7.1 \:'£-c- ~i>___s._ ~,c;j;z=J 5:1,tj-. WTS?t ~ 0 P-l] HMl, HM69--J ft_:::;-: ~7.J-£­

substrate-gel assay BJ--1:,J:ji>___s._ 37 °C01P,--J 1~47.]{} %~ ~"3"6}';1% u:l] HM6-c- WT ~ ~ 0 1~-ll HMl__l;l__r:} 3't--2-- ft_:::;-: 

~7.J-£- 4£1-1)-j',(-Ji::} (.:s=.. 3C). 6 ] ~4-c- ~ 0 1~-ll HM14 HM691 "i:!-tj}j~ ?CJ~(refolding)4 6 ]£ ~~ renaturation 
0 1 WT__l;l__tj- ~}_;:=!_t:tJ, A-ll<Q-~ ~ 6 ]-"'-lrn- 0 1 WT__l;l__tj- 3't--2-- ft_:::;-: ~-'-a¾ 4£1-\ll.tj--c- ~¾ A-j]7-]~tj-. PH20 7-}:%1191 <-1~ 

'l'JE-1E-.½ 0 1%~¾ U:H-c- ExpiCHO A-l]±611Ai "i:!-tj]J~ ~~~6] '3!--;V:-i>___t:tj, 6 ]½ i,n~"5}7l -'fli>H ~;,'} ~{-] ~41i'l EE 
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-c- ~;u: Hyall.siJ {1~ "\1JEl--'==- "-1~¾ "-}%ii}';,1r:.\- . .s=.. 3C611"-i 4Et\li ~:ilt ~ 0 1 ~ 0 1~1 HMI.siJ {1~ "\1JE-1--'=:._s_:__ ~ 

;u: ~5<J ~-¥-~4 ~;u: Hyall.siJ {1~ "\1)E]--'=:.½ J,}%~¾ uF B-1JJJ~ ~~ 0 1 %7}ii}9J_s>__t:tj, -'r- ¾W-SiJ {1~ :,::;1JE1 

--'==- "-} 0 161] ~ ;;t} 0 l-c- ~~r:.\-. Substrate-gel assay BJ~_s>___s_:__ fL::1-c :~p,J-£- ~7-Jii}';,1¾ uF ~;u: ~5<J ~-¥-~ .{_l~ 

"\1)Ej--'=:.~- 7}z! WT-9.J- ~.Z} ~~ ~-¥-~ ..':E-c- Hyall.siJ {1~ "\1)E]--'=:.½ 7}z! ~ 0 l~il HMI.,g_ pH 5-8 .,Z-Z}61l"-1 fL::1-c ~ 

Jg-£- 4E}1.imr:} (.5:. 3D). ~ ~1=§61]"-1 HMl 0 1+611 7-il<Q-~ ~ 0 1~11.siJ {1~ "\1)El--'=:._s_:__ ~;u: ~5<J ~-1:\'-~SiJ {1~ "\1l 
E]--'=:. ½ "-}-§-ii}';J rj-. 

[0180] WT-9.J- ~ 0 1~11 HMI, HM6.sij ~ ~AcVa¾ %~_g__s=.._s_:__ til.n1.ii}1;'! 44 46.5 °C, 53.0 °C, 50.5 °C_i;_:__ ~ 0 l~il HMl:il} 

HM6.sij %.:fil_g__s=..7} WT_lil_r:.\- 44 6.5 t:-9.J- 4.0 t: r:1 1'tr:.\- (.5:. 10). %.:fil_g__s=.. ~7-J ~..i't-c- substrate-gel assay 

611"--i 4Et\li B-1JJJ~ refolding ~49.J- ~;,;]~r:.\-. 0 1 ~4~.,g_ ~TI}1-Hi 8.sij N363 Z!-7]7} 0 1-'f--c- y::1-c~W 0 l B-

1Jlj~ .,z-s:SiJ ~ ~7cl,,_a4 tL::1-c ~,,_ao11 ~..&~ 9:l~-& ~-& ;;tlc§-_s>___s_:__ 7-iJJ,l~r:.\-. 

[0181] ..':E~ Phenyl ~'ti¾ 0 1-§-ii}cij WT-9.J- ~ 0 Pil HMI, HM6.sij :t}y,,_J/::1-cy,,_J .!:pJ-£- til.nl.ii}':/,1¾ uF, HM14 HM6-c- 5'.-'r­

WT_lil_tl r:1 '1£~611,,_1 %½£l~_s>__t:tj 0 1-c- ~ 0 P1l HM14 HM67} 0 }Pl-1x:{!Sij ;,;]~_s>___s_:__ ~t,] WT_lil_r:.\- r:7 :t}y.Jg Jg~-£-

7}~¾ 7-i]Al~r:.\- . .::1~7-];'} Phenyl ~'ti611"-1 %½-'2 ~ 0 Pil HM14 HM6-c- WT-9.J--c- ~i'.l 27H.siJ .ll].:=17} 'E7-Hii}t:tj 

PNGase F½ 7ii'.lii}9J¾u:F %~~ -lt-;;z}~¾ 4E}l.{j~r:.\-. 0 1-c- N-"J:§j-611 .9..J~ ;;t}0 l_s_:__ l-}.E.-'er:.\- (.5:. 3E). 

[0182] ~AloJl 3. PH20 ~ 0 l~il HM4, HM7, HMS, HM9, HM 10, HMll, HM12.siJ 7-il<Q-

[0183] ~AloJl 261]"--1 ~ 0 Pil HM14 HM6.sij AJ]<Q-_s>__s_ M345-N3634 M345-I361 .,Z-Z}Sij 0 }P]-1x:{! ;,;]~ 0 1 PH20.siJ fL::1-c ~,,_J:il} 

~ ~7-J.Jg-£- 5'.-'r %7}Alz! ~.,g_ B-1JJJ~ -t?'§J- ~~611,'-1 ~ ;~!~% 0 1~ ~_s,___s.:_ cij:rjz!r:.\-. u:J-2t"-1 ~ 0 1~11 HM14 

HM6½ 7l~_s>__s_ N-~B-4 c-~B- BJ5J_s>___s_:__ r:7 ~7'Jti}cij 9-7}.?sj_s>___s_:__ o}Plx{!¾ ;,;l~ii}';Jr:.\-. 

[0184] 1;'171. ~ 0 1~11 HM14 HM661]"-1 ;,;]~~ o}Plx{!¾ ±..~ii}.J2 9-7}3:j_s>___s_:__ G340-I344 "-} 0 1.siJ o}P]-'x:{!% G340V, 

T341S, L342W, S343E, I344N_s>___s_:__ ;,;]~~ ~ 0 l~il HM4, HM7% 44 7-i]<Q-ii}';,1r}. ~ 0 ]~1] HM49t HMNl/,7 ;,;]~~ 0 } 

t1l-1x:{l-Sij "-7~.,g_ lf.1161] lEAl£l°l S;lr:.\-. ~ 0 1~11 HM49} mi17.,g- ExpiCHO Ail±-611"-1 ~~£l~r:.\-. HMNl r]j~ B-1JJJ~ 

7-J;,:i] ~4-c- .5:. 5A61] 4Et4 S;lr:.\-. HM4, HM7.,g_ ij-1Jlj~ ~~ 0 1 Vff_lil_r:.\- 5'.7- 6.3llH %7}ii}'1,,:.::i2, %;,<J_g_.s=..-c- zJ-zJ-
10 t:9} 11.5 °C %7}ii}';,1r:.\- . .::1~7-1 ;'} turbidimetric assay BJ1jl:j_s>___s_:__ ~:csJ~ HM49} HM7.siJ fL::1-c ~,,_J.,g- WT-9.J­

ti].nl.ii}cij r]j~ 15%61] ~4ii}';,1q (.5:. 5B). ~~.?sj_s>__s_ if_::1-:_ ~'2l4 ~ ~7-JAJ.,g- .nl.~(trade-off)Sij ~11]7} Aa'fl 

ti}7-]tfr, ~ ~1=§611"-1-c- ~ 0 ].~11 HM14 HM661],h'J .s=..'fj~ ;,;]~61] Sijt,]/,7-c- fL::1-c ~Jj.,g_ %7-]£JB"--1 ~ ~zJ.Jg 0 l % 

7}iil-9J.::i2, ~ 0 1~11 HM4.s+ HM761l"--1-c- 4.s=..~ ~ ~zJ,,_a %7}..s_:__ ~t,] .fL::1-c ~,,_a 0 1 {}::1-c~ ~_s,__s_ ciJ7'lz!r:.\-. B-1JJJ~ 

-t?'§J- ~~611"-i ~ 0 Pil HM4, HMNl"-1 4Et\t 11.5 °C.sij %.:fil_g__s=.. %7}-c- u]-9- SiJol S;l-c- ~4°lr:.\-. Stem-Volmer 

plot_s>___s_:__ B-1JJJ~Sij TS: %91'2l% ~,ijii}%1_% ul1 ~TI}1-}{'! 84 .::1 91~ -!\'-~½ ;,;]~~ HMI, HM6, HM4. HM7.,g_ 5'. 

-'r- WT_lil_r:.\- TS: %;1.Jg 0 l 1't';Ur}(.s=.. llA). 0 1 ~:ilt-c- ~::1-:_3:j ~ ~:csJJj_cij %7}7} B-1JJJ~ T3': ~~l.siJ %91,,_a¾ 

%7} Al~%% 7-i]J,l~r:.\-. 

[0185] ~ 0 1~11 HM69} HM7.siJ ;;t}ogg.,g_ G340-I344 l-} 0 1.siJ o}Plx{!0 ]r:.\-. ~ 0 P1l HM7.siJ ~ ~7-J.Aa %7}61] ~cijii}-c- o}P]-1:,:: 

{1% ~o} _lil_7 l ~ t,] ~ 0 Pi] HM6½ 7 l ~ _s,___s_:__ I 344N ° l ;,;] ~-'8. HMS. S3434 I 344N ° l ;,;] ~-'8. HM9, L342W, S343E. 

I344N°l ;;;1~-'8. mno, T341S, L342W, S343E ~ I344N°l ;;;J~-'2 mm-& 44 7-il<Q-iil-9Jr:.\-. ~ 0 1~11 HMS, HM9, 

HMlO, HM2161P-1 ;,;]~~ o}Plx{!SiJ "-7~.,g_ lElloll JEA1£l°l S;lr:.\-. ~ 0 1~11 HMS. HM9, HMlO, m.m.,g- ExpiCHO Ail 

±..ol]J,7 ~~£j~q (.5:. 5A). ~ 0 1~1 HM6½ 7]~_s>___s_:__ ~TI}4{-! 8.sij N-~B- BJ5J_s>__s.. I344N, S343E. L342\V ~;1~ 
0 1½ 5:.'fl~y~ ~ 0 Pil HMS, HM9, HMlO.siJ %.:fil_g__s=..7} 44 52.5 °C' 53 °C' 55.5 °C_i;_:__ %7}ii}9Jr:} (.5:. 10) . 

.::1~7-Jtfr ~ 0 P11 HMs, HM9, HM10o11"-1-c- wr-9.J- *"'l-~ .fL::1-c ~,,_a 0 1 %7-J£J~r:.\- c.s=.. 5B). 0 1 ~4-c- ~ 0 Pil HMs. 

HM9, HM1061]J-1 5:.'fl-'8. o}Plx{! ;,;1~0 1 .f[::1-:_Sij ~ ~:CSJ.Aaoll-c- ~::1-:_.?sj~ 0a""J¾ T~7-]tfr, f[::1-:_ ~Jgoll-c- ~ 0cl 
""J¾ 'T"7-l 'i'J'¾-& 7-iJAl~r:.\- . .::1~7-ltfr HM21.,g- HMlO_lil_r:.\- ~ ~AJ.Aa 0 1 {}::1-:_ii}'fJ7-Jtfr. pH 7.oo1JJ,-1 wT_lil_r:.\- 2llH 1't.,g_ 

~.Aa¾ 4Et4l~r:.\-. Substrate-gel assayol],'-7 1 A];u: %~ WTS!} 4 ~ 0 1~1½ 7]~4 ~%Al~% uF f[::1-:_ ~Jj.,g_ 

HM21 > HMlO > HM9 > HMS > HM6 > \VT~_s>___s_:__ 4E}x);q (.5:. 5C). 

[0186] Phenyl ~'ti¾ 0 1-§-ii}cij ~ 0 l~il HM7, HMS, HM9, HMlO, HM21% ~JJ% s:l-}ii}';,1% u:F. 0 1~ PH20 ~ 0 1~11~.,g- WT 

_lil_r:} r:7 ",'lri'.l %½£10'! 5'.-'r- :t}yJj ,,_J~ 0 l 5;1%% 7-i]Al~r:.\- . .::1~:;z1
;'} 0 }Plx{l- ;,;l~ ~;,;loll 'T" .ll].:=I.Sij :iYfl1tl. 0 l 

r} ~71] 4Et4-c- ~Jg% _t.l_'fJ_ r:.\- ( .5:. 5D). 

[0187] ~ 0 1~11 HM7.9.J ~-9-6115:. ~ 0 Pil HMl, HM69} u}%7}7-1 _i;_:__ Phenyl ~'tioll"-1 27H.siJ .ll].:=I.s.. 4Et4 2¾W-SiJ ~EJ17} e 
;,:H~¾ 7-i]J,J~r:.\-. 
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~) ¾6::J¾ 11?--l<>}:?Jr::} (.5:. 5E). IEF gel61P,i WTS>t ~ 0 P-ll HM6, HMS-2:- ti]x~ 0 ]% 0J'-''-J¾ __l;l_o].Jl, S343E ¥'?_! 

~ 0 ]7} ±..~B ~ 0 1~1 HM9, HMlO, HM21, HM7-2:- r::7 {1-AJ(acidic)~_Q__s._ 0 ]-"t,'-"io}'.:?Jr::}. 0 ] ~cilt-c G340-l344 ,1,}o] 

_<ij 0 }Plx{l- % S344E :>;]~611 _<ij~ ~-'f'-1@-{l-_<ij .s=.. 0J_Q__s:_ ~1o] B~-H,I_<ij %~~611 ~~7} ~0-J'cl-¾ __l;l_~r::}. 

[0189] -=ri'-j.Jl ~op41 HM6½ 7]J;l}_Q__s:_ ~TI}y---;j SQ:j c-~B BJ,:;-J_Q__s._ ~-7-J"io}O:j o}Plx{l-¾ 7']~<>1-a:J ~Ol:%11 HMll, HM12 

½ ;;s-J]?-J-"io}'.:?Jr::J. ~ 0 1~-ll HMllcil} HM1261l,1,i 7']~~ 0 }P]x{l-Q:j ,1,i~-2:- lE 11ci1 lEAl.£!0-J ~r::}. ~ 0 P-ll HMll-c 

ExpiCHO ;,-l]±..ciP,i ~~£j';j_Q__y ~~~01 °1=1;s-J Vff__l;l_r::} 'd_-S;}:_Q__t:tj (.5:. 2), ~ 0 1~1 HM12-c ExpiCHO A'l]±..611,>,7 ~ 

~£17:] t>J-S;J:r::}. ~ 0 P-ll HMll-2:- WTS>t 1=1lJil_"io}O:j 32%Q:j ~Ad¾ 4£l-l-j-j?-Jr::} (.5:. 6B). 

[0191] PH20Q:j c-~18: -¥--'f-1-c PH20Q:j ~~Jl} J'l:___s:-_ ~AJ61l %--8.~ 9:lW¾ <>t-c ~_Q__s._ 0 1Pl ~2cj:;(:j ~7:];'!-, PH20Q:j N­

~B -¥--'f-1 o}P]x{l-Q:j 9:lW-2:- ~ ~,c;JA'j ~;,:l t>J-r::}. PH20Q:j N-~B -¥--'f-1 o}Plx{l-Q:j ~B0 l j'j:___s:-_ ~AJ61l O-]I£[ 

~,:;-J¾ "r-c-7:]½ ~o}__l;l_7l -'f-j1o] ~ 0 1:%11 HM6½ 7lJ;ll-_Q__s._, N-~B0 l N37, F38, R39. A40. P41. P4261P.i ~BB ~ 

0 1~1 HM40, HM13. HM41, HM24, HM42 ~ HM25¾ AJFQ-"io}'.:?Jr::} (R 11). -=r2].Jl, 4,7}?<:j_Q__s._ N-~B_<ij o}P]x{l-cil 

~;3-cl¾ 7}~ HP61, HP62½ ;;s-Jlz.J-"io}'.:?Jr::}. 

[0192] HM40, HM13, HM41, HM24, HM42, HP61, HP62-c ExpiCHO ;,-l]±..611,1,i ~~£j';j_Q__4 HM25-c ~~£17:l i'§S;):r::}(.5:. 7A 

~ .5:. 7B). N-~B0 l ~BB PH20 ~ 0 1~1-½-2:- N ~B Alz.J-<>}-c -'f-!~1611 rr}2J- 1l:___s:-_ ~AJ_<ij ~}0 1½ L-j-E-}1--BSjr::}, 0 } 

P]x{l- 1-37]7} ~18:B ~ 0 1~41 HM40, HM13, HM41-2:- 2r-'5cl~ HM6S>t 1=11Jil_"io}O:j j'j:___s:-_ ~AJ 0 l %,1,}"io}?:l;'!-, o}Plx{l-Qj 

4-57] ~BB HM24S>t HM42-c ~Yg 0 1 HM6 __l;l_tj- s::i;- 7c}_s:-_"io}'.:?Jr::} (.5:. 7C). -=:1'%7:l;'} 67]_<ij o}ulx{l- 0 1 ~BB 

HM25-c ExpiCH061l-7,7 ~~ 0

] 77_<ij '<l-£1Sj¾ ~;'} 0 }y2j- 1l:___s:-_ ~AJ.5:_ 3.5 U/ µg_Q__s._ ~7:7"io] '3!-9}9-. N-~B_<ij 0
} 

u]x{l-611 ~;3-cl¾ 7}~ HP61:ilt HP62oiP•i-c j'j:___s:-_ ~AJ_<ij ~~7} 37] t>J--2:- ~_Q__s._ __l;l_~tj-. 

[0193] Substrate-gel assay BJljl:;(lAl<} J;ll-%)..Q__s._ ~:o<J~ N-~B ~B ~ 0 l~4]_<ij 1l:___s:-_ ~Yg-2:- HM40, HM13, HM41Q:j 7<3 
-9- y~~ HM6Q:j 1l:___s:-_ ~_,i-]Jl-j- %,1,}"io}'.:?J.7:];'}, HM24, HM42-c HM6Q:j 1l:___s:-_ ~_,8 __l;l_r::J 7c}_s:-_"io}'.:?Jtj- (.5:. 70). 67]_<ij 0 } 

P]x{l-0 1 ~BB HM25-c 18_-tj}\~2-Jo] ~0-j ¾6::J"io}71 *<>}:?Jr::}. 

[0194] Phenyl ~~¾ 0 1%<>}0:j ~ 0 P-ll HM40, HM13, HM41, HM24. HM42Q:j -!PJ¾ ¾6::J"io}'.:?J¾ u:JL 0 1-½ ~ 0 1:%11-½-2:- WT__l;l_ 

tj- 'i'i-7:i ~~c;l,1,i %½£10-J {ly78 --'i-l~¾ y-q-Lj-]Sjtj- (.5:. 7E). 0 1 ~cilt-c ~ 0 P4l HM40, HM13, HM41, HM24. 

HM42°l ~ 0 1~-ll HM6oil 7]J;ll-"io}a:j A!lz.J-.£!Sj.J1 L36-A40 :;±-7]_<ij ~-78¾ Jlic;JW u:H. HM6Q:j {ly78 ~-78¾ rr}~ ~_Q__ 

s._ a:J 7f~l q- . 

[0195] DLS.5'- ~:o<J~ N-~B ~B ~op-j]9-J %~.g..s=..-c o}Plx{l-o] Al-::Q-<>}-c -'f-j7']ci] rr}2} ~ol~l ,zl-_<ij ~}ol7} 1---}q-);}tj­

(.5:. 7F). ~ 0 1~-ll HM40, HM13, HM41, HM42-c N-~18: 0 1 ~B£1Sj%cil.s=.. 50°C 0 ]-,'•J_<ij %~.g..5:.½ 4£l-LBO-J y~~ 

HM6Q:j ~-Yg 0 l -=rqjs:_ %7]£j';jr::}. -=r %61],'-7.5:. HM40cil} HM42-c HM6 __l;l_r::} 3-4"C J't-2:- %~.g..s=._~- 4q-1---1j0-J ~ '<l­

:o<J78°l %7}~ ~_Q__s._ ,1,}liBtj-. x~, PH20Q:j N-~B -¥--'f-!cil -'f-!7'W o}Plx{l-¾ 7'j~"io}'.:?J¾ u:J; Btj}j~ ~~Jl-j­

j'j:___s:-_ ~--'soil Pl7']-c 0a,:;-J¾ ~o}__l;l_7] -'f-j1o] PH20Q:j N-~B 0 }u]x{l- "'l~ 36-47 (LNFRAPPVlPNV)½ FRGPLLPNRs:_ 

7'] ~~ ~ 0 1 -~41 HM17cil} PH20Q:j N-~B o}Plx{l- ,1,7 ~ 36-52 (LNFRAPPVlPNVPFLWA)½ FRGPLLPNRPFTTVs._ 7'] ~~ ~ 

0 1~1 HM18¾ ;;s-Jl-::Q-"io}'.:?Jr::}. ~ 0 P-ll HM175>t HM1861]Ai 7']~~ 0 }Plx{l-Q:j 7.7~-2:- _R 11611 _RAl.£!0-J ~r::}. ~ 0 P-ll 

HM17Jlt HM18-2:- ExpiCHO ;,-j]±..6117-i ~~£171 t>J-S;J:r::}. N-~B61l -'f-17']~ 57] o}Plx{l-7,7}71 ~18_-£jr::72j-.5:. Btj}j~ ~ 

~Jl-j- J'l:___s:-_ ~-'-J¾ __l;l_'.:?J_Q__L-j- 36-47 X-c 36-525'.J- 7,J- 0 1 C:7 rt-2:- o}ulx~ Ai~Q:j 7']~-2:- Btj}j~ 'tl~ci] 03<5J¾ ¾ 

t:}-c ~¾ AJlAl~r::}. 

ro197J PH2o_<ij c-~B-2:- Btj}j~ ~~4 J'l:___s:-_ ~Yg61l "rR~ lf-'f-!s._ ~,c;J?:=J ~r::i-. ~ ~l=§c;l,1,i-c ~ 0 1~-11 HM6½ 7lJ;ll-_Q__s._ 

C-~B_<ij o}P]x{l-¾ 44 1465, F468, K47161]7.7 ~B~ ~ 0 1~-ll HM14. HM15, HM16¾ ;;s-Jlz.J-"io}'.:?Jr::}. ~ 0 1~41 HM14. 

HM15, HM16cil,1,i 71~~ o}Plx{l-Q:j 7.7~-2:- Rlloil 1EA1£JO-J ~r::}. ~ 0 P-ll HM14, HM15, HM16-2:- ExpiCHO ;,-j]±..oil 

--',i ~~£j';j_Q__t:tj (.5:. SA), Btj}j~ ~~~-2:- HM16 > HM15 > HM14 ~17s._ C-~B_<ij o}ulx~ol rJ-ol ~B~'T'~ 

Btj}j~ ~~~01 7c}_s:-_"io}~tj- (.5:. SA). -=:1'%7];'} ~ 0 P-ll HM14, HM15. HM16Q:j 1l:___s:-_ ~AJ-2:- HM16 > HM14 (=WT)> 

HM15 ~,1,7o]Sjr::}(.5:. 8B). Frost -'B-611 _<ij"io}IB_ PH20Q:j C-~B 477-483 -¥--'f-1-c soluble expression61l ~R<>}.Jl, 

c-~B0 1 c457c;P7 ~B~ 7<3-9- 1l:___s:-_ ~--'i-l-2:- c-~B 0 l 477-483611,>,i -"JBB PH20 ~ 0 l-~-11ci1 1=111o] 10%c;l ¾Jlf-<>}.Jl, 

c-~B0 l 467__1;l_tj- ~oi]7.7 ~B~ 7<3-9- J'l:___s:-_ ~AJ 0 1 ijj.Sjr::}. -=:1'%::Zl;'} ~ ~J:§6117-i ;;s-Jlzt~ c-~B0 1 ~BB ~ 0 ] 

*HM14, HM15, HM16)-½-2:- ~ 0 1-~l HM6½ 7]J;l}_Q__s:_ ;;s-Jlz.J-"io}O:j M345-l361 7'-,zl-_<ij o}P]x~ 7]~..Q__s:_ ~1o] Btj}j~ 

-"J~ol %7}<>}2. ◊1s._ ~"8"] ~ 'i']:-7-JAJOl %7}"io}'.:?J.7] u:HTcil c-~BQ] 1465, F468, P471 r::}%c;P.i ~B£lr::72j-.5:. 
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[0198] 

[0199] 

[0200] 

[0201] 

[0202] 

[0203] 

[0204] 

[0205] 

[0206] 

[0207] 

[0208] 

[0209] 

[0210] 

[0211] 

[0212] 

~ JH ~o-l 10-2020-0017538 

WT9J- ~ 0 1~-ll HM14, HM15. HM169-J 7'-3:: %~,,_J¾ 0}3._~o}u}ol__r=_~- 0 1%~ "'cl% quenching2.-s_ 3::/-}i>}'%'.q(.s=_ 

11B). ~ 0 1:%11 HM14, HM15, HM16..g._ .51..-'r WT_!;l_r:} 7'-3::7} %~i>}%'.r:J. 0 ] ~4-c- ~ 0 1~-ll HM6½ 7]\ll-2.-s_ A-113}~ C­

~'s:1- AJB- ~ 0 P-ll9-l 7c!--9-61lx 7'-3:: %~AJ¾ %:z]~¾ ~ y s;Jq, 

Turbidimetric assay BJ~.Q___s_ ~;,,a~ ~ 0 1~-ll HM14, HM15, HM169-l fL~ ~Jg..g._ substrate-gel assay61]/.--j.s=_ ~ 

';'} £] ~ q( .s=.. SC) . 

Phenyl ~~¾ 0 ]%i>}O:j C-~'s:1- 0 1 ~'s:1-B ~ 0 1~-119-1 %Jg-£- ~~i>}'»'.¾ Uf ~ 0 P-ll HM14, HM15, HM16..g._ ..2..-'r WT__l_il_ 

q zJ_7,--J %½£]0-J t!y?g AJ~¾ L-\-El-419 ~ 0 1:%11~ /-} 0 19-1 t!yAJ..g._ ~ 0 1~-11 HM16 > HM14 > HM15 ~ 0 1r:te.s=.. 

8D). 

~ ~~61]/.--j A-ll<Q-~ PH20 ~ 0 P-ll~..g._ HM6½ 71\ll-2.-s_ i>}.Jl G340-l3449-J o}u]x~ 9-7} ;'>;]~~ HMS, HM9, HM10°] 

wT__l_il_r:t B-1l1l~ ~~~- .tL~ ~,,_J, '@ 'i'Pa,,,i:l tc!61J/.i --9-y~ ?s~-£- __l_il_'%'.r:t. HMs, HM9. HM10 T61Pi .tL~ ~,,_J 

4 '@ ';'}-7-cJAJo] 3f..g._ HMlO¾ 71\Jl-.Q___s_ N-~'s:1-0 1 F3861]/.--j ~'s:1-£].Jl, c-~B- 0 1 K470 EE-c- F46861]/.--j ~BB ~ 0 P-ll 

HM199J- HM20¾ A-ll<Q-i>}%'.r:t. HM199J- HM20..g._ .51..-'r ExpiCHO --'-l].:'l.o1]/.--J ~~£]~.Jl, HisTrap ~~-£- 0 ]-§-i>}O:j 7-JA-1]£] 

~r:t(.s=_ 9A). Turbidimetric assay BJ1:/:J.Q___s_ fL~ ~,,_J-£- ~7-Ji>}'»'.¾ u'IJ, HM199J- HM20..g._ WT__l_il_r:} 10% 3't..g._ fL~ 

~,,_J¾ 4E}-4!~r:t(.s=_ 9B). Substrate-gel assay61]/.--j.s=.. HM199J- HM20..g._ WT__l_il_r:} 3't..g._ fL~ ~ 7;:l¾ 4E}-4!~q(.s=_ 

9C). 

HMlO 7]\ll-9-J C-~18.- ~18_- ~ 0 ]:%11~..g._ C-~18.-9-J 7c::l 0 ]7} ~J-o}~ y~ ExpiCHO --'-l].:'l.611/.--] ~~~0] ~~i>}-c- 7c!-rrJ-£­

__l_il_%:2.-9, c-~18_-QJ 7c::l 0 ]7} C464 °]i>}';'} 7<3--9- ~~ .£J:zl 'i'J~q (S.. 12). C464-c- C4374 °]%~ ~W¾ "',FJi>} 

O:j B-1J1l~ 7'-3:: %:zloel TRi>}7l UfT6il \l}_-__r=_,Aj ~xi>}r:}. 

C-~18.- 0 1 46461]/.--j AJ'8_-£]7--jy- EE-c- r:--J ~..g._ 7c!--9- ExpiCH061]/.--j ~~ 0 1 £]:z] 'i'J-c-:Zl½ ~';'}i>}7l --'fli.,] Western 

blot ~~¾ i>}'%'.rl- . .s=_ 134 7cf 0 l HM30, HM31, HM32, HM33 ~ 0 P-ll-c- Western blot61]/.--j %:z].£J:zl 'i'J9J-rJ-. 

Turbidimetric assay BJ-1:/:J.Q___s_ ~;,,a~ HMlO 71\ll-9-1 C-~B ~'i± ~ 0 ]--%119-1 fL~ :~pJ..g._ .s=.. 14AS4- S.. 14B<$] 1---\-E!­

-q s;Jcj-_ C-~18.- ~'i± ~ 0 ]:%11~..g._ WT4 cJlcu!i>}O:j ±20%9-1 fL~ ~?s¾ 1---\-Fl-l..f!~rJ-. C-~18.- 0 1 1480 °l-1f-6Jl,>,--j ~ 

ij-~ 7<3--9- fL~ :~pJ..g._ -:;j\l}~.Q___s_ %7}i>}%'.rJ-.. .::1t-l.:iL HM199J- HM20oi]/.--J 6xHis-tag-£- A-117--J~ ~ 0 ]~-11';'1 HP199J­

HP20..g._ 6xHis-tag0 ] s;J¾ u'll __l_il_r:} fL~ ~,,_J 0 l 44 23%, 9.6% ~~i>}-c- ~.Q____sc_ Y-El-4 6His-tag0 l fL~ ~,,_J61l 

~-.s-J-£- 'T-c- ~.Q___s_ A}liBrJ-. 

Substrate-gel assay BJ-1:/:J.Q___s_ HMlO 7]\ll-9-1 C-~'i± ~'i± ~ 0 1:%11611 r:J1~ fL~ ~Jg¾ ~7-Ji>}'%'.% u'll 0 1~ ~ 0 1~-ll 

~..g._ WT __l_il_r:} 3f..g._ fL~ ~AJ¾ 4E}4!~2._9, 'T'"'cl';'J HM109-l fL~ ~/i:14 %/-}i>}O:j c-~B 7c::l_o]O:l u:j-~ 7}0 1-c-

3._:Zl 'i'J~r:} ( .s=.. 14C). 

~ 0 1 ~-ll HP34-c- 4 18.-7119-J ~ ~ % 7--j ~ 7-J A-ll i>}'»'..Jl ( S.. 15A), HP46..g._ 3 'i:!-7119-J ~ ~ % 7--j ~ 7-3 A-ll i>}9,l_ q ( _5=_ 15B). 

HP349J- HP469-J ,,_j~~..g._ 44 1.73 mg/LS!t 25.6 mg/L0 l~r:t. HP349J- HP46..g._ 6xHis-tag0 l ~-c- ~ 0 1~-lls_ 6xHis­

tago] s;,l.-c- ~o]~-11~4-c- 7/:lA-ll 47-Jol ~4 'i±1J1l~9-J ~~~% cl]Ji!i>}-c- ~..g._ 0-j'flr:}. 

Turbidimetric assay6il/.--] HP349J- HP469-J ~,,_J..g- 44 45.6 U/µg4 47.2 U/µg.Q___s_ WT __l_il_rj- ~ 2B] 

% __l_il_9,f_2._9, y-8J';'} HM21 __l_il_r:}_5=_ r:J1~ 10% 7-J_5=_ ~,,_Jo] %7}i>}5'.J_q (_5=_ 16A). 

Morgan-Elson assays_ 4 ~ 0 1~-119-J kinetics½ ~7-cJi>}O:j .s=.. 16B611 1---\-E]l..f!~q. HP349J- HP46 ~u]fL-£-Ckca,/~J..g._ 

0]:,,_j-8J HW2 __l_il_r:} 1.7-2B] 3'fo} specific activity7} WT __l_il_r:} 3'f..g._ ~.i'}9J- -'-J~~rJ-. Michaelis -'-Jy(li~)-c- 0 1~ 

~ 0 ]~-117} HW2 __l_il_r:J '3!-0} 7]~611 r:J1~ t!~x7} %7}~ ~.Q___s_ /-}liBr:}. 0 ] ~4~s_1\'--E-J HM21, HP34, HP46 ~ 

op11~..g._ 7]~4 7Ji>}?jJ ~w~ ¥;']_- o}y4 7]~% ,J-j-'-J~-s_ cl}"',7-c- _f[~- .']::_~ iE..g._ !';--lg-£- ;zl1d_ ~.Q___s_ ~~ 

l--H~ y s;JrJ-. 0 Pt! -!';--AJ..g- T341% --'-l]".'::12.-s_ 71~~ fL4°lrJ-. 3411i1:l""l --'f17]~ _§_i'-1]_2._\J-£- ~4\1, ~i:'-J<-1, 0} 

~TI}--~_§_~ %9-J o}u]..',::_~.Q___s_ ;'>;]~ ~ 7cl--9- fL~ ~-'-J61l 0J 5J% P]7l-c- ~¾ 6ll~~ y s;Jq. 
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q q-jq 5°C: li_g. ~ ~ 7JAd¾ 4£j-4l~q (S:.. 17A). Substrate-gel assays_ ~ 7J~ ~ 0 Pil HP34Sil ~ 1 d_g. 

HP209t %,,"}"i,}J1] 4£1-\:! 1i'l_-1;'!, HP46_g. HP20 _l;l_r:} li_g. 2-~ ~,,_d¾ 4Ej-4la-J y'3",5-Q._sc_ HMIO _l;l_tj- HM21S'-] 18:tJll~ 

1J'f}o] r:7 !Jl◊-i\:! 7;:!_S>____sc_ a:J7'jzlq (S:.. 17B). 

[0213] ◊-):1FJ HW29t ~ 0 Pil HP46½ pH 7.0Jij- pH 3.0 3':::;161]7'7 "i,}~1i} ~-~ BJ:7<]~ + substrate-gel assays_ 2-~ ~ 

"'d¾ 1ljii[3}9J¾ u'l1 HP46-c- pH 7.0 l,'e-1;'}:- 0 J-y4 pH 3.061P--,S:.. li_g. ~"'d¾ 4Ej-4!0-j !Jl◊-i\:! ~ 7J'i:l% _l;l_a:j y~ 
q (S:.. 17C). 

[0214] HM53, HM54, HM55, HM56, HP59, HP60_g. HM21 7]1i'l_-Sij ~o];,;i] ~ 341~ -'f-1:7<1_<'.ij oj-P]x{l-61] q-j-8"] ~ 0 ]½ :;1-.Jl 5;J 

-c- ~opi]o]tj-. 341~ -'f-1:7<1_<'.ij oj-P]x{l_-o] ~orn°"l n:J-4 i ~~ 7JS:..S!.j- ~Adol] q 0J~ 0HJc% P]:7<1-c- ~% ~ 

";'}3}9Jq (S:.. 17D, S:.. 17E). 

[0216] 7.7¾7-l- :§}~~Ad%;~M tlj-8"] 'e- ¾7-l-"if¾ :;1--c- 1lj-Oj_2._SiJQ}¾_g. ";'};,;i]4l_sc_ ~a-]31% u'l1 S'-]S:..3]-7-] '2J,.g. 1;':l_Q:j1i'l_-%% 

~_Q___~ -'f-l'fl"'d¾ 7}7-]j]. s;Jtj-. 'e- -l_,"_-7-l-"if tlj- 0 ]_2._%~S'-] 2~1- -,'-3':Y, 3~}7'-3':61]7'7 1l'fl 0 l4 <j7'J S:..tj]<jciIJ-Sij AJ 

~<Q-%611 _<ij-8"] 1;'}:-~a-]7-]-c- QJ-¥-5!.J-SiJ 1J~1;':l__g. <j7']j1)-JS'-] 1;':!Q:j<Q-%lll61l ~~.:.~pJ7](epitope)% "'i]-'g-W_S>____sc_~ 1lj- 0 ] 

_2._ %~ 611 i:1-l ~ 1;'! Q:j 1i'!-%% ~zl;_] ~ y 5;l tj-. 0 ] i'-7 ~ 1;'! Q:j 1i'!-%_g. Qf%61] i:1-l ~ '3J;,;i] (anti -drug anti body: ADA) 

½ ,,_<1lAdJ-]~ y S;}__S>___t:tj, o]ci~ 1i'!-%61l _<ij-8"] Q}%_<ij %2-Ad¾ .A7"8"]A]7'17i4, Qf%61l q-]~ JI]-1;'11i'!-%% %~3]-77 

4, Qf%_<ij ";'};,;i]4!61P--,Sij "'i]7-i(clearance)½ ~~~ y ;;le}. Qf%°'l i:1-l~ 1;':l_Q:j1i'l_-%_g. rrJ-4"'i 1PJ A]'fl61]7'7S'-j 

~:ilt°'J ~"'J¾ 0 111. Y S;}__S>___t:tJ, 7'J7l{} l-}%J-H] ~Cci~ 0 VJ 1i'!-%% %~~ Y S;ltj-. 0 ]r!~ 1;':!Q:j 1i'!-%°"l-c- a:J 

i:.7 7]-7-] 2-";'!~ 0 ] 0J "'<:t¾ P] 1J. Y S;l-c-t1l, Qf% 7-}~14 ~ 113 61] ~ 0 ] 3:J 1i'!-%, EE-c- 4'-<:'f BJ','j 0 14 7H 7] ";'! Sil ~7-j-

61] u:J-~ 2-";'!61] _<ij'i>] %~~ Y S;ltj-, Qf% 7-}7'1]61] 5'..j~ 2-";'}_S>___s_-c- tlj- 0 ]_2._ SiJ<:'f¾SiJ ";'!7'1]1-1-l :s:;1Jq- 0 ]~5!.j-S'-] %l-J­

/1l]%7'Pd, posttranslational modification, ~T%, %~;,;i] '3"J'i:l, Ai]~_<ij ~Ad %0 1 S;ltj-. ¥!A 1H1H";'!61] n:J­

~ 2-<j_S>____sc_-c- ~~ 0 14, ~-§-"i,]-.Jl S;l-c- Ej- Qf%JI]-S>..j 1i'!-%.,_d, HLA (human leukocyte antigen) type""l n:J-~ % 

~3:j il_<j %0] S;}_tj-, 

[0217] olci~ 1;':l_Q:j~Ad 1i'!-%_g. 1;':l_Q:j1i'l_-%SiJ 1-<1J,,_d ~";'}61] t!-ll]'icto] "'J~~:o<J7l½ ";'}~31--c- CD4+ T cetlol4 CDS+ T cell 

611 _<'.ij-8"] z!"'~'Eltj-. 1H1H<d61l S;l 0 P1Sil HLA class II %~7-l- tj-";Pd u'i1T61l, CD4+ Teel lSiJ "'J~~ 7J7l-c- 1R1R<d 

,<}61] ~l- 0 17} S;l.Jl, n:j-4,1,7 7.'i 7J~ 7]%7-}61] _<ij-8"] "'i]-'g-,8 44SiJ ~<eljy-J CD4+ T cellolP,iSiJ 1lj- 0 ]_2._ Q.Jc%61l 1i'!-% 

Ad_g. 1JAJ:ilj-7i:J61P,i l-<1J7j\t y ;;l-c- 1;':!Q:j 1i'!-%,,_d¾ 1IJ7}3J--c-L1l S;}_a-]7'7 uH-9- ~.B_~ ¥r'8:7]¾ 0 ] ~ y S;ltj-. CD4+ 

T cell_g. ~~AJ]A].-"l]±(antigen presenting cell; APC)7} 7-}~_<ij II~ MHC(major histocompatibility comple 

x)½ ~'i>H "'i]J-],8 "'J~¾ ";'}~"i,}O:j ~,,_d:§}'Eltj-, ~'i:l:§}B CD4+ T cell_g. J-j- 0 ]£7't<d% BJ½"i,],O:j q-j~Jcl]±, Jc1]± 

~Ad T Jc1]±, B Jci]±½ ~,,_d:§}J-1?:j, ~JI]-3:j_S>____sc_ "'J;,;i]7t rJ 0 ] 1{1-£ls=..~ ~tj-. 0 ]5+-c- ~21 CDS+ T cell_g. z,J7J 

?<:j<j Jc1]£~Ad¾ 7],7-].Jl S;}__S>___t:tj '3J~61l {}~'El Jci]±, ~AJ£!7i4 7-i] 7]~¾ AJ~~ Jci]±½ 611l 7-i]7i~t:L CDS+ 

T cell_g. T Jci]± y-§-;,;i]½ 7}7].Jl S;l◊-i, 5.1,-§:. Jci]±Sil ll:.1;'!611 -'f-17]~ PJ MHC ¾7-toll *<>-l;;l-c- 1'Pa~ ~~Sil~ 

q- 0 ]~~- <j-:-.J~ y S;lr:}. CDS+ T cell_g. EE~ "'J~"'i]J-]Jci]±""l 5>..j-8"]7'i AJ]A],8 "'J~¾ <j~3t°i ~Ad:§}~ y ;;}_ 

_S>___t:tJ, 0 ]c.i~ ~Ad:§}-c- CD4+ T cell.5>..J l-} 0 ].!U}";'!°"l r:i* %zl~ y S;lrJ. rr}4"'i in vitro61P,i {lif 1l} 0 ]_2._% 

~Sil CD4+ T cellciI]- CDS+ T cellSiJ ~Ad:§} 7aS'..½ ~:o<JW_S>____sc_hli 1JAJJI]-7J°"Pi *~~ y 5:l-c- 1;':l_Q:j~Ad !fr-§·¾ 

ciil~~ y S;}_rr, ~ ~J-]cii]61P,i-c- PBMCs_2f-Fi CD4+ T cellJij- CDS+ T cell¾ ¾c.]~ +. i:1-ls:%~";'! PH20JI]­

PH20~ 0 ];,;i] lHP46)½ 44 1.5 ng/mL:il]- 15 ng/mls_ ~,21~ +. ~~:§},8 CD4+ T cell:il]- CDS+ T cellSiJ ~±½ 

~7JW_S>____sc_¼j i:1-ls:%~JI]- tijii["i,}O:j PH20~o];,;i]Sil 1;':l_Q:j~Ad¾ cii]~"i,}.Jl7-} 3}'.~r:J-. 4 T cellSiJ ~Ad:§} 7JS:..-c­

Stimulating Index½ 0 ]%3}0:j ~:o<J3}9J_S>___9, Stimulating Index (Sl)-c- oj-ic1j5!.j- 7et 0 ] :o<JSiJBr:J-. SI ?i} 0 ] 2 °] 

AJ<j 7is-9-61l %Sil 3:1 y¾oll "'i ~Ad:§}£!~ tj-.Jl ¥r'8:~ Y S;J tj-. 

[0218] Stimulating Index (SI) = (J-]'flA]li½ 7721 +Sil T eel l ~..Jg:§}S:..) / 

[0219] (vehicle 7-721 +SiJ T cell ~,,_d:§}S'..) 

[0220] 1;'! Q:j~Ad 1i'!-%_g. HLA type°"] rrJ-4 ~4~ y S;J,_S>___t:tj, n:J-4"'1 _l;l_tj- t:r 0J~ HLA typeolP.iSil !fr%¾ ~ 7J3}7] -'f-l'i>H 

~'fj.g. lOl=§Sij healthy donors_2f-F1 ~_g. PBMC61l"'i ~21~ T cell¾ 0 ]%3}0:j y'8'J3}9Jtj-_ l-}%'8 107H PBMCSiJ 

HLA type,.g. 0 }i:'TI9J lE 12 S't ztrr. 
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[0221] 

[0222] 

[0223] 

[0224] 

[0225] 

[0226] 

~ JH ~o-l 10-2020-0017538 

Efl~§.~ PBMC~ HLA type 

No 
HI.AA HI.AB HI.A Cl DRBl DQBl DPBl 

1 0206 3303 3501 5801 0302 0801 1405 1501 0303 0602 0201 0301 

2 0201 0207 4601 5101 0102 1502 0803 1101 0301 0601 0201 0202 

3 0206 3101 1501 3501 0304 0401 0803 0901 0303 0601 0201 0501 

4 0101 3101 1501 1517 0303 0701 1302 1501 0602 0604 0401 0501 

s 0201 3101 5101 6701 0702 1402 0401 0403 0301 0302 0201 0401 

6 0201 1101 1501 3901 0401 0702 0102 0901 0402 0501 0101 1401 

7 0201 0206 4002 5502 0102 0304 0002 1454 0302 0502 0402 0501 

8 0201 0201 1501 4001 0303 0304 0802 1406 0301 0302 0501 1301 

9 1101 2402 4006 5101 0801 1502 0701 0901 0202 0303 0201 1301 

10 2602 3101 4002 5101 0304 1502 0405 1501 0401 0602 0201 0501 

PH20:ilt PH20~ 0 1.~~l°1P-i.sil CD4+54 CDS+ T eell.sil ~?g~.5=.. ~:o<J ~:iltc IE 13611 :o<cJi:'.JB ~JI!- 7etti. CD4+:iIJ- CDS+ 

T eel !Sil ~.,_J~.:s=.. ~AJ ~JI!-½ ..ti!.IB., PH20:ilt PH20 ~ 0 1~~1 5'.-'r-, ~'8~.5=..71- ti].JJI3:j '5!-.g. y¾i>...5.'- ~18.-Bti. 

PH20Sij 7cl-9-, 27H.sil ~~611,7-1 CD4+ T eell.sil ~?g~S..71- 2 °],'-Ji>...5.'- ~:,;J.£j~..Q..ttj, PH20~ 0 l~~l.sil 7cl-9-c CD4+ T 

eell.sil ~/8~71- ~:o<cJ.£j;s] 'i'Jj);r:1-. CDS+ T eell.sil 7<3-9-c PH20°1l7-l l7H.sil ~~°1]7-i ~Ad~7l- ~AJ.£j~..Q..t:tj, 

PH20~ 0 P~l.sil 7<3-9-S.. l7H.sil ~~°1].7-i ~Ad~7l- ~Aa.£J~q . .::Lr.74 PH20Sil 7<3-9-c 1.5 ng/mL:iIJ- 15 ng/mL 5'.-'r-°1] 

Al SiiU0 l 2 °],'-Ji>...5.'- ~AJ.£j~..Q..4 PH20~ 0 l~~l.sil 7cl-9-c 1.5 ng/mLo1]7-i_<ij 2 °li5l-Sij SiiU0 l, 15 ng/mL°1]7-ic 2 
0 ].AJ_<ij SI iU0 1 ~ 70J.£j~r:l-(.:s=.. 18 ~ .5=.. 19 %3'::). 

n:J-47-1 '5!-.g. *.:s=..oil,7-ic CDS+ T eell.sil ~.,8~.5=..71- PH20~ 0 P~loil,7-1c '5!-.g. ~i'...5.'- ~%.£19, PH20~ 0 l~lo;l tip,H 

PH20°1]7-i.sij CDS+ T eel !Sil ~?g~S..71- 3't.g. ~..Q..5'- ~18.--'8.q, -'f!S?} 7et.g. ~.:il]- 6117-i .5=..½.£lc ~~.g., 

0 15?} 7et.g. ~JIJ-oil,7--] PH20~ 0 l~~l.9.] ~AJ°1p-]Sij 1;:!c:r:j~Ad ~%¾ %~~ 71-~"8.g. PH20..t.!.q '5!-¾ ~..Q..5.'­

<i!VJ-'8.ti. 

- 70 -



Petitioner Merck, Ex. 1002, p. 805

[0227] 

[02:28] 

[0229] 

[0230] 

[0231] 

[0232] 

[0233] 

[0234] 

[0235] 

~ JH ~o-l 10-2020-0017538 

;q~ ~<ll~{Stimulating Index {SI)) 

CD4 CD8 

PBMC PH20~0j.1ql PH20~0I~ 
PH20 (ng/mL) PH20 (ng/mL) 

No. (ng/mL) (ng/mL) 

1.5 15 1.5 15 1.5 15 1.5 15 

1 L03 0.859 0.728 1.176 L38 1.42 1.22 1.60 

2 1.05 0.09 0.596 0.922 1.20 1.11 1.00 1.07 

3 1.90 1.44 1.56 1.12 1.43 1.31 1.59 1.35 

4 2.51 2.79 0.788 1.82 128 1.90 0.579 0.974 

5 1.27 1.47 1.09 1.14 0.987 0.932 0.972 1.02 

6 0.825 0.834 0.998 0.946 0.904 1.13 1.09 0.936 

7 2.07 2.07 1.4.:1 1.90 2.08 2.34 1.30 2.46 

8 0.898 1.079 0.967 0.822 0.926 1.06 0.896 0.813 

9 0.882 0.957 0.895 0.941 0.853 0.993 0.950 1.09 

10 0.983 0.970 1.12 1.13 1.15 1.08 1.15 1.24 

~ ~J:§61] u:j-~ PH20 ~ 0 1~-11 EE-c- 0 ]9-j ~'B~.g. ,,._J~-8 °]:,'-~-8"j PH205't tl]iil.ii}O:j ExpiCHO ,,1-jj~61]A7 ~~£15:hi­
u:Jl B-1Jl\~ ~~~o] %7}ii}~.Q.ucj' B-1Jl\~ %~.g-s=..-c- 4-11.5 °C "ax %7}ii}O:j' 3:.g. ~ 'i'I"aAJ¾ 7}7]1;'!A7 EE 

~ fi:.-§:-cc:J.Q_sc_ A~{)_-~ y '.\I-c- fi:.J't7} '.\Irr, 

EE~, ~ ~J:§61] u:j-~ PH20 ~op-j] EE-c- 0 ]9-j ~'B~._g. i>]~-'f'-sc_l-jq;;J]_<!_j ~~¾ ~;<Jii}-c- ~~ %9-J ii}i..f~ 

substrate-gel assay-'"'-J ~54611,7,--j B-1Jl\~Qj 7-J'il(refolding) 0l .s-J?.J£jo-J ,,._J~-8 °l=1]-8"j PH20_l;l_q B,'ltcj 

renaturat ion°1 £J-c- fi:.547} '.\l.Q.9, C-~B-9-J 7-JB_--'f-l;;,.]611 ?.J~~ 0 1 ~2.Jl-'"'-l :.§:.~ :~-1 J¾ %::z]ii}-c- fi:.547} 5:J.rt. 

·qo}7} ~ ~J:§o1] u:j-~ PH20 ~op-j] EE-c- ol_<'.ij ~'B~.g. '3!-.g. 1;'!<::cj~.Ji:]¾ 7}7].Jl '.\lo-J, ~~11611 J:;l}_-~ lr--0:Jii}-c-

3:! o] 7}-'c;-ii}r}. 

Arming, S., Strobl, B., Wechselberger, C., and Kreil, G. (1997). In vitro mutagenesis of PH-20 

hyaluronidase from human sperm. Eur J Biochem 247, 810-814. 

Bookbinder, L.H., Hofer, A., Haller, M.F., Zepeda, M.L., Keller, G.A., Lim, J.E., Edgington, T.S .. 

Shepard, H.M., Patton, J .S., and Frost, G. I. (2006). A recombinant human enzyme for enhanced 

interstitial transport of therapeutics. J Control Release 114, 230-241. 

Chao, K.L., Muthukumar, L., and Herzberg, 0. (2007). Structure of human hyaluronidase-1, a hyaluronan 

hydrolyzing enzyme involved in tumor growth and angiogenesis. Biochemistry 46, 6911-6920. 

Frost. G.I. (2007). Recombinant human hyaluronidase (rHuPH20): an enabling platform for subcutaneous 
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[0237] 

drug and fluid administration. Expert Opin Drug Del iv 4, 427-440. 
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WT HM1 

C D $ 
Tim, wr HMl HMO 1 11, ii 

§° 

2h - p;no 
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lh 
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~ JH ~o-l 10-2020-0017538 

A B 
41.0 

23.4 22.4 
19.1 

15.8 

HM7 HM9 HMlO HM21 WT ffM6 HMS HMS ffMlO HMZl HM1 

C D 
Time wr Hft/16 HMS HM9 HM10 HM21 HM7 

1h 

WT HMG tiMS HM9 HMlO HMZl 

Time(min) 

-=~~~ ~~;'(' 

A B 25 

M cs FT E 21.0 
kDa 

Ol 
240- :::L. 

20 

140 - ~ 
·2 

100- 2. 15 
>-
·s 

70- :;::; 
V 
< 10 

so - V 
~ 
V 
cQJ; 

35 -
Q. 5 
Vi 

HM11 
0 

WT HM11 
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~ JH ~o-l 10-2020-0017538 

A 

HM40 HM13 HM41 HM24 HM42 HM25 

B E 

C 

0 

Retention T"mte (min) 

F 

24 

20 

I
,;; 'E 

S 16 •m-40 

~ .... "!' om41 
tn 12 

" 1ff ~ •m"2 

~ a ih&hiili•lil Dm13 

.Om6 

•WT 
-0 

20 30 40 50 00 70 

Temp ("C) 

WT - - HM13 Hllil41 HM42 

T,i,n:("C) 4K5:?: 0.5 50.7 :t 0.3 53',S::t_0.5 S0,5±0.S 50.0 54.0 

- 75 -



Petitioner Merck, Ex. 1002, p. 810
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A B D 

30 

Wf HM$ HMl4 -ttMlS HM.16 

Ti~min) 

C E 
pf HM14 HM'IS- HM16 

1h 

~5::~~ ~:f:.: 

A B 
HM19 HM20 30 

25.9 
l<Da M cs FT E kDa M cs fT 

25 
235 

240 
140 • o', 21.0 

100 • ~ 20 
70 • "' 2. 
50 t 15 

35 - ~ 
!E 10 
!;l 
~ 

25 -

20 
0 

WT HM19 HM20 

C 
Time WT HM10 HM19 HM20 

1 h 

3.l:+04 

~2.E+04 

tli 
$ 1.E+04 

0 
'WT HM10 HM19 HM20 
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~ JH ~o-l 10-2020-0017538 

.) .. -: ;:~f_lfJ 

"5;g.g.5=. ("C} 

WT 46.5±0.5 

HM1 53.0± 1.2 

HM4 56.5± 1.5 

HMS 50.5±0.5 

HM7 58.0± 1.0 

HMS 52.5±0.5 

HM9 53.0± 1.0 

HM10 55.5±0.5 

HM13 50.5± 0.5 

HM14 51.0± 1.0 

HM15 49.0± 1.0 

HM16 51.0± 1.0 

HM19 53.0± 1.0 

HM20 51.0± 1.0 

HM21 51.7± 0.7 

A B 
1.9 

Acrylamide (M} 
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~ JH ~o-l 10-2020-0017538 

A 

B 

To1al Expression level Total Expression level Total Expresslon. level 
le,mb (me/L) leu<»h (m,;,/L) len~1h fane/L) 

WT L36-S490 l(U Hl'\,139 F38-E476 36.7 BM29 L36-A467 16,3 

HMlO L36-S490 75,0 Hl\138 F38~T475 41.4 HM44 FJ8~P-166 8.5 

BMS2 F38-T4S8 36-2 HM37 F3S~E474 41.9 HM43 F38-I465 4.1 

HM.51 F38-P486 19.7 HM.36 F38-,M473 36.6 UM.30 L36·C464 No 

Hl\150 F38-A484 98.9 HM.35 FJS~P-172 44.8 HM.31 L36-D46l No 

Hl\149 F3&--Y482 93.4 H.1":19 F38~K470 38,3 lL'\f.32 L36-C45g No 

IL'\-14& F38,-,l4S0 126.5 HM20 F38•F468 20,8 HM33 L36-V455 No 

HM47 F38·P47& ?4.4 BM45 F38·A467 17.9 

M HM29 HM30 HM31 HM32 HM33 
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~ JH ~o-l 10-2020-0017538 

A C-term residue Specific activity C•term residue Specific activity 
number /U/110, oH 7,0 number • /U/un) oH 7,0 

wr 490 22.3 ± OA HM36 473 22,0 ± 0.3 
HM10 490 21.7 ± OJ:i HM35 472 23.3 ± 0.2 
HM52 488 29.S ± 1,9 HM19 470 25.9 :1: 1.6 
HMSl 486 27.5 ± 1,8 HP19 470 19.9 ± 0.6 
HMSO 484 28.S ± 2,4 HM20 468 23.9 r O,S 
HM49 482 29.3 ±. 1,7 HP20 468 21.6 ± 0.6 
HM48 480 29.9 ± 0.7 HM45 467 18.0 ± 2.5 
HM47 478 17.8 ± 0,3 HM29 467 18.2 ± 0.2 
HM39 476 20A + 0.2 HM44 466 23.2 ± 0.2 
HM38 475 22.3 + 0.4 HM43 465 19.1 
HM37 474 21.8 ± 0,5 

B 35 
u, 30 1 

2 25 

.f 20 

'ti 
< 15 
... 10 ;;:: 
·;; 

5 ., 
a. 

V, 
0 

465 470 475 480 485 490 

<:-terminal residue number 

C HMlO HM29 WT HMlO HM43 HM44 HM45 

WT HMlO HM35 HM36 HM37 HM38 HM39 

A B 
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~ JH ~o-l 10-2020-0017538 

A 
Specific activity (U/µ9), pH 7.0 

WT 22.3 ± 0.4 

HM21 41.0 0.6 

HP34 45.6 ± 0.9 

HP46 47.2 

WT HM2l HP34 HP46 

8 

Km kcat &at/Km 
{mg/ml) (1/min} {1/min/mg/mL} 

HW2 2.29±0.20 0.72±0.01 0.32±0.03 
HM21 1.65±0.10 0.88±0.12 0.53±0.06 
HP34 1.94±0.18 1.03+0.13 0.54±0.08 
HP46 1.78±0.04 1.31 ±0.10 0.73±0.04 
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~ JH ~o-l 10-2020-0017538 

A 

HW2 46.5 

HM21 51.7 

HP34 51.5 

HP46 51.0 

B 
HWZ HP20 HP34 HW2 HP46 HP20 

C 
HW2 HP46 HW2 HP46 

pH7.0 pH3.0 

D E 
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5.....-------------------------
4 

X 
(I) 

-g 3 
0) 
C: 
:.z a, 

'3 2 
E 
+' 
U) • t 

♦ 

I • 1 

' I • • 
0-----------..... ---------------

PH20 
1.5ngfmL 

PH20 
15ng/mL 

PH20 variant 
1.5ngfmL 

PH20 variant 
15ng/mL 

5--------------------------

4 .. 

X . 
(I) 

"O 
.£ 3w 
0) 
C' 

► :;:::; 
► a, 

"52 .. 
E .. = U) • • t I I t 

1- • f • • 
0 ..... --..... ------,------.-------,---c 

PH20 PH20 PH20 variant PH20 variant 
1.5 ng/mL 15 nglmL 1.5 ng/mL 15 ng/ml 

<110> Alteogen Inc. 

<120> Novel Hyaluronidase Variants and Pharmaceutical Composition 

Comprising the Same 

- 82 -

~ JH ~o-l 10-2020-0017538 



Petitioner Merck, Ex. 1002, p. 817

<130> 2238 

<150> KR 18/086,308 

<151> 2018-07-25 

<150> KR 19/029,758 

<151> 2019-03-15 

<160> 115 

<170> Patent In version 3.5 

<210> 1 

<211> 509 

<212> PRT 

<213> Artificial Sequence 

<220><223> 

<400> 1 

Synthetic Sequence 

Met Gly Val Leu Lys Phe Lys His Ile Phe Phe Arg Ser Phe Val Lys 

1 5 10 15 

Ser Ser Gly Val Ser Gin I le Val Phe Thr Phe Leu Leu Ile Pro Cys 

20 25 30 

Cys Leu Thr Leu Asn Phe Arg Ala Pro Pro Val I le Pro Asn Val Pro 

35 40 45 

Phe Leu Trp Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe 

50 55 60 

Asp Glu Pro Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg 

65 70 75 80 

I le Asn Ala Thr Gly Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu 

85 90 95 

Gly Tyr Tyr Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly 

100 105 110 

Gly Ile Pro Gin Lys I le Ser Leu Gln Asp His Leu Asp Lys Ala Lys 

115 120 125 

Lys Asp I le Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val 

130 135 140 

Ile Asp Trp Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro 

- 83 -
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145 150 155 160 

Lys Asp Val Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn 

165 170 175 

Val Gin Leu Ser Leu 1hr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe 

180 185 190 

Glu Lys Ala Gly Lys Asp Phe Leu Val Glu Thr I le Lys Leu Gly Lys 

195 200 205 

Leu Leu Arg Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys 

210 215 220 

Tyr Asn His His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn 

225 230 235 240 

Val Glu Ile Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser 

245 250 255 

Thr Ala Leu Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val 

260 265 270 

Ala Ala Thr Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val 

275 280 285 

Ser Lys Ile Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr 

290 295 300 

Arg Ile Val Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu 

305 310 315 320 

Leu Val Tyr Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly I le 

325 330 335 

Val Ile Trp Gly Thr Leu Ser I le Met Arg Ser Met Lys Ser Cys Leu 

340 345 350 

Leu Leu Asp Asn Tyr Met Glu Thr Ile Leu Asn Pro Tyr I le Ile Asn 

355 360 365 

Val 1hr Leu Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin 

370 375 380 

Gly Val Cys Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu 

385 390 395 400 
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Asn Pro Asp Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr 

405 410 415 

Val Arg Gly Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys 

420 425 430 

Phe Tyr Cys Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

435 440 445 

Val Lys Asp Thr Asp Ala Val Asp Val Cys I I e Ala Asp Gly Val Cys 

450 455 460 

Ile Asp Ala Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile 

465 470 475 480 

Phe Tyr Asn Ala Ser Pro Ser Thr Leu Ser Ala Thr Met Phe I le Val 

485 490 495 

Ser Ile Leu Phe Leu Ile Ile Ser Ser Val Ala Ser Leu 

500 505 

<210> 2 

<211> 435 

< 

212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 2 

Met Ala Ala His Leu Leu Pro Ile Cys Ala Leu Phe Leu Thr Leu Leu 

1 5 10 15 

Asp Met Ala Gin Gly Phe Arg Gly Pro Leu Leu Pro Asn Arg Pro Phe 

20 25 30 

Thr Thr Val Trp Asn Ala Asn Thr Gln Trp Cys Leu Glu Arg His Gly 

35 40 45 

Val Asp Val Asp Val Ser Val Phe Asp Val Val Ala Asn Pro Gly Gln 

50 55 60 

Thr Phe Arg Gly Pro Asp Met Thr Ile Phe Tyr Ser Ser Gln Leu Gly 

65 70 75 80 

Thr Tyr Pro Tyr Tyr Thr Pro Thr Gly Glu Pro Val Phe Gly Gly Leu 

85 90 95 
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~ JH ~o-l 10-2020-0017538 

Pro Gin Asn Ala Ser Leu Ile Ala His Leu Ala Arg Thr Phe Gln Asp 

100 105 110 

Ile Leu Ala Ala Ile Pro Ala Pro Asp Phe Ser Gly Leu Ala Val Ile 

115 120 125 

Asp Trp Glu Ala Trp Arg Pro Arg Trp Ala Phe Asn Trp Asp Thr Lys 

130 135 140 

Asp Ile Tyr Arg Gln Arg Ser Arg Ala Leu Val Gln Ala Gln His Pro 

145 150 155 160 

Asp Trp Pro Ala Pro Gln Val Glu Ala Val Ala Gln Asp Gln Phe Gln 

165 170 175 

Gly Ala Ala Arg Ala Trp Met Ala Gly Thr Leu Gln Leu Gly Arg Ala 

180 185 190 

Leu Arg Pro Arg Gly Leu Trp Gly Phe Tyr Gly Phe Pro Asp Cys Tyr 

195 200 205 

Asn Tyr Asp Phe Leu Ser Pro Asn Tyr Thr Gly Gln Cys Pro Ser Gly 

210 215 220 

Ile Arg Ala Gin Asn Asp Gln Leu Gly Trp Leu Trp Gly Gln Ser Arg 

225 230 235 240 

Ala Leu Tyr Pro Ser Ile Tyr Met Pro Ala Val Leu Glu Gly Thr Gly 

245 250 255 

Lys Ser Gln Met Tyr Val Gln His Arg Val Ala Glu Ala Phe Arg Val 

260 265 270 

Ala Val Ala Ala Gly Asp Pro Asn Leu Pro Val Leu Pro Tyr Val Gln 

275 280 285 

Ile Phe Tyr Asp Thr Thr Asn His Phe Leu Pro Leu Asp Glu Leu Glu 

290 295 300 

His Ser Leu Gly Glu Ser Ala Ala Gln Gly Ala Ala Gly Val Val Leu 

305 310 315 320 

Trp Val Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile 

325 330 335 

Lys Glu Tyr Met Asp Thr Thr Leu Gly Pro Phe Ile Leu Asn Val Thr 

- 86 -
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340 345 350 

Ser Gly Ala Leu Leu Cys Ser Gin Ala Leu Cys Ser Gly His Gly Arg 

355 360 365 

Cys Val Arg Arg Thr Ser His Pro Lys Ala Leu Leu Leu Leu Asn Pro 

370 375 380 

Ala Ser Phe Ser Ile Gin Leu Thr Pro Gly Gly Gly Pro Leu Ser Leu 

385 390 395 400 

Arg Gly Ala Leu Ser Leu Glu Asp Gin Ala Gin Met Ala Val Glu Phe 

405 410 415 

Lys Cys Arg Cys Tyr Pro Gly Trp Gin Ala Pro Trp Cys Glu Arg Lys 

420 425 430 

Ser Met Trp 

435 

<210> 3 

<211> 26 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 3 

Met Ala Thr Gly Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu 

1 5 10 15 

Cys Leu Pro Trp Leu Gin Glu Gly Ser Ala 

20 

<210> 4 

<211> 18 

< 

212> PRT 

<213> Artificial Sequence 

<220><223> 

<400> 4 

Synthetic Sequence 

25 

Met Lys Trp Val Thr Phe I le Ser Leu Leu Phe Leu Phe Ser Ser Al a 

1 5 15 

Tyr Ser 

- 87 -
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5 

21 

PRT 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> 

<400> 5 

Synthetic Sequence 

Met Ala Ala His Leu Leu Pro Ile Cys Ala Leu Phe Leu Thr Leu Leu 

1 5 

Asp Met Ala Gln Gly 

20 

6 

33 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> 

<400> 6 

Synthetic Sequence 

gaatatctcg aggccaccat gaagtgggtt aca 

7 

55 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> 

<400> 7 

Synthetic Sequence 

10 15 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgga agaaaccaat tctgc 

8 

41 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> 

<400> 

8 

Synthetic Sequence 

taacaggagg tgctctgaaa ttcagagagt aagcagagga g 

<210> 9 

<211> 98 

- 88 -
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DNA <212> 

<213> Artificial Sequence 

<220><223> 

<400> 9 

Synthetic Sequence 

atggggaacc ctcagtataa caagaaccaa ggaatcatgt caggccatca aggagtatat 

ggacactaca ctggggccct acataatcaa cgtcacac 

10 

89 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 10 

atggagacta tactgaatcc tttcatcctg aacgtgacca gtggggccct tctctgcagt 

caagccctgt gccaggagca aggagtgtg 

11 

89 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 11 

atggacacta cactggggcc cttcatcctg aacgtgacca gtggggccct tctctgcagt 

caagccctgt gccaggagca aggagtgtg 

12 

74 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 12 

actgttgctc tgggtgcttc tggaattgta atatgggtaa gctgggaaaa tacaagaacc 

aaggaatcat gtca 

<210> 13 

<211> 61 

<212> DNA 

- 89 -

60 

98 

60 

89 

60 

89 

60 

74 
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<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 13 

agcaaggagt gtgtataagg aaaaccagcc acccaaaaga ctatcttcac ctcaacccag 

a 

14 

43 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 14 

agtatatgga cactacactg aacccctaca taatcaacgt cac 

15 

44 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 15 

attgtaatat ggggaaccct cagtaataca agaaccaagg aatc 

16 

44 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 16 

attgtaatat ggggaaccct cgaaaataca agaaccaagg aatc 

17 

44 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 17 

attgtaatat ggggaacctg ggaaaataca agaaccaagg aatc 

- 90 -

60 

61 

43 

44 

44 

44 
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18 

45 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 18 

acactacact gaaccccttc atactcaacg tcaccctagc agcca 

19 

63 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 19 

acactacact gaaccccttc atactcaacg tcaccctatc aggcaaaatg tgtagccaag 

tgc 

20 

35 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 20 

taacaggagg tgctctgaaa gagtaagcag aggag 

21 

56 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 21 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgta tacagacacc atcagc 

<210> 

<211> 

<212> 

<213> 

22 

59 

DNA 

Artificial Sequence 

- 91 -

45 

60 

63 

35 

56 
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<220><223> Synthetic Sequence 

<400> 22 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgaa aagcatctat acagacacc 

23 

61 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 23 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgag gttttagaaa agcatctata 

C 

24 

62 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 24 

tccaggccca gaggaaaggc cggttgggta gcaaggggcc cctaaaagag taagcagagg 

25 

75 

DNA 

ag 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 25 

tcacttgggg cattccagac ggtggtgaag ggccggttgg gtagcaaggg gcccctaaaa 

gagtaagcag aggag 

26 

58 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 26 
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59 

60 

61 

60 

62 

60 

75 
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ctaattgcgg ccgctcatta gtggtgatgg tgatgatgtt ttagaaaagc atctatac 

27 

41 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 27 

ctaattgcgg ccgctcatta aaaagcatct atacagacac c 

28 

35 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 28 

aattgtaata tggggaagct gggaaaatac aagaa 

29 

35 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 29 

tggaataaca ggaggtgcag agtaagcaga ggaga 

30 

31 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 30 

tttggaataa caggagagta agcagaggag a 

<210> 

<211> 

<212> 

<213> 

31 

77 

DNA 

Artificial Sequence 

- 93 -
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<220><223> Synthetic Sequence 

<400> 31 

agttttgaaa ttcctttctc tggatgagct ggagcacagc ctgggggaga gtgcggccca 

gggtgcttct ggaattg 

32 

38 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 32 

atgagctgga gcacagcttt ggggagagtg cggcccag 

33 

48 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 33 

attcctttct caagatgaac ttgagcacag ctttggcgaa actgttgc 

34 

56 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 34 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgag catctataca gacacc 

35 

58 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 35 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgac agacaccatc agcaatac 

<210> 36 

- 94 -

60 

77 

38 

48 

56 

58 
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56 

DNA 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 36 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgat cagcaataca cacatc 

<210> 37 

<211 

> 56 

<212> DNA 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 37 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgac acacatcaac agcatc 

38 

59 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 38 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgaa cagcatcagt gtcttttac 

39 

41 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 39 

gttatagcgg ccgctcatta gggaggtttt agaaaagcat c 

40 

44 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 40 

- 95 -
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gttatagcgg ccgctcatta catgggaggt tttagaaaag catc 

41 

44 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 41 

gttatagcgg ccgctcatta ctccatggga ggttttagaa aagc 

42 

41 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 42 

gttatagcgg ccgctcatta tgtctccatg ggaggtttta g 

43 

38 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 43 

taacaggagg tgctctgaaa ttagagtaag cagaggag 

44 

37 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 44 

tggaataaca ggaggtgctc tagagtaagc agaggag 

<210> 45 

<211 

> 33 

<212> DNA 

<213> Artificial Sequence 

~ JH ~o-l 10-2020-0017538 

44 

44 

41 

38 

37 
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<220><223> Synthetic Sequence 

<400> 45 

tttggaataa caggaggaga gtaagcagag gag 

46 

59 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 46 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgat ctatacagac accatcagc 

47 

59 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 47 

gataatgcgg ccgctcatta gtggtgatgg tgatgatgag gttcttctgt ctccatggg 

48 

60 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 48 

gataatgcgg ccgctcatta gtggtgatgg tgatgatgaa tttgaggttc ttctgtctcc 

49 

61 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 49 

gataatgcgg ccgctcatta gtggtgatgg tgatgatggt agaaaatttg aggttcttct 

g 

- 97 -

33 

59 

59 

60 

60 

60 

61 
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50 

62 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 50 

gataatgcgg ccgctcatta gtggtgatgg tgatgatgag cattgtagaa aatttgaggt 

tc 

51 

65 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 51 

gataatgcgg ccgctcatta gtggtgatgg tgatgatggg gtgaagcatt gtagaaaatt 

tgagg 

52 

60 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 52 

gataatgcgg ccgctcatta gtggtgatgg tgatgatgtg tggagggtga agcattgtag 

53 

58 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 53 

ctaattgcgg ccgctcatta gtggtgatgg tgatgatgtt ttagaaaagc atctatac 

<210> 54 

<211> 59 

<212 

- 98 -

60 

62 

60 

65 

60 

60 

58 
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> DNA 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 54 

gttatagcgg ccgctcatta gtggtgatgg tgatgatggg gaggttttag aaaagcatc 

55 

62 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 55 

gttatagcgg ccgctcatta gtggtgatgg tgatgatgca tgggaggttt tagaaaagca 

56 

62 

DNA 

tc 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 56 

gttatagcgg ccgctcatta gtggtgatgg tgatgatgct ccatgggagg ttttagaaaa 

57 

59 

DNA 

gc 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 57 

gttatagcgg ccgctcatta gtggtgatgg tgatgatgtg tctccatggg aggttttag 

58 

56 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

- 99 -

59 

60 

62 

60 

62 

59 
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<400> 58 

gttatagcgg ccgctcatta gtggtgatgg tgatgatgtt ctgtctccat gggagg 

59 

38 

DNA 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 59 

gttatagcgg ccgctcatta ttctgtctcc atgggagg 

60 

455 

PRT 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 60 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gin Leu 

130 135 140 

- 100 -
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~ JH ~o-l 10-2020-0017538 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala I I e Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Thr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Gly Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

I le Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

- 101 -
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~ JH ~o-l 10-2020-0017538 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin I le Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 61 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 61 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu 
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Petitioner Merck, Ex. 1002, p. 837

~ JH ~o-l 10-2020-0017538 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly 1hr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Phe Ile Leu Asn Val Thr Ser 

325 330 335 

Gly Ala Leu Leu Cys Ser Gln Ala Leu Cys Gln Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 

- 103 -



Petitioner Merck, Ex. 1002, p. 838

~ JH ~o-l 10-2020-0017538 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 62 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 62 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu 
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Petitioner Merck, Ex. 1002, p. 839

~ JH ~o-l 10-2020-0017538 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly 1hr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Gly Pro Phe Ile Leu Asn Val Thr Ser 

325 330 335 

Gly Ala Leu Leu Cys Ser Gln Ala Leu Cys Gln Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 
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Petitioner Merck, Ex. 1002, p. 840

~ JH ~o-l 10-2020-0017538 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin I le Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 63 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 63 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I le Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
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Petitioner Merck, Ex. 1002, p. 841

~ JH ~o-l 10-2020-0017538 

Tyr Lys Asn Arg Ser I I e Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu 1hr I 1 e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn 1hr Gln Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Val Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Gly Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe 1hr Val Arg Gly 

370 375 380 

- 107 -



Petitioner Merck, Ex. 1002, p. 842

~ JH ~o-l 10-2020-0017538 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 64 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220>< 

223> Synthetic Sequence 

<400> 64 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 
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Petitioner Merck, Ex. 1002, p. 843

~ JH ~o-l 10-2020-0017538 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu 1hr I 1 e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn 1hr Gln Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Thr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gln Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe 1hr Val Arg Gly 
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Petitioner Merck, Ex. 1002, p. 844

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln I le Phe Tyr Asn 

Ala Ser 

450 

<210> 

<211> 

<212> 

<213> 

435 440 

Pro Ser Thr Leu Ser 

455 

65 

455 

PRT 

Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 65 

445 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 
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Petitioner Merck, Ex. 1002, p. 845

~ JH ~o-l 10-2020-0017538 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gln Gin Gln Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Val Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 
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Petitioner Merck, Ex. 1002, p. 846

~ JH ~o-l 10-2020-0017538 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln I le Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 66 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 66 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 
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Petitioner Merck, Ex. 1002, p. 847

~ JH ~o-l 10-2020-0017538 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Thr Leu Ser Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 
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Petitioner Merck, Ex. 1002, p. 848

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 67 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

440 

<220><223> 

<400> 67 

Synthetic Sequence 

445 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I 1 e Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 
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~ JH ~o-l 10-2020-0017538 



Petitioner Merck, Ex. 1002, p. 849

~ JH ~o-l 10-2020-0017538 

100 105 110 

Glu Glu Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly 1hr Leu Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 
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Petitioner Merck, Ex. 1002, p. 850

~ JH ~o-l 10-2020-0017538 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 68 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 68 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I 1 e Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 
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Petitioner Merck, Ex. 1002, p. 851

~ JH ~o-l 10-2020-0017538 

100 105 110 

Glu Glu Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly 1hr Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 
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Petitioner Merck, Ex. 1002, p. 852

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys Ile Asp 

420 425 430 

Phe Leu Lys Pro Pro Met Glu 1hr Glu Glu Pro Gin Ile Phe Tyr 

435 

Ala Ser Pro Ser 1hr Leu Ser 

450 455 

<210> 69 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220>< 

223> Synthetic Sequence 

<400> 69 

440 445 

400 

Asp 

Ala 

Asn 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
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Petitioner Merck, Ex. 1002, p. 853

~ JH ~o-l 10-2020-0017538 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gln Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu 1hr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Thr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Phe Ile Leu Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 
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Petitioner Merck, Ex. 1002, p. 854

~ JH ~o-l 10-2020-0017538 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 70 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 70 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 
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Petitioner Merck, Ex. 1002, p. 855

~ JH ~o-l 10-2020-0017538 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly 1hr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Phe I le Leu Asn Val 1hr Ser 

325 330 335 
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Petitioner Merck, Ex. 1002, p. 856

~ JH ~o-l 10-2020-0017538 

Gly Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 71 

<211> 453 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 71 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly I le Pro Gin Lys 

65 70 75 80 
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Petitioner Merck, Ex. 1002, p. 857

~ JH ~o-l 10-2020-0017538 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Al a Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr I le Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys I le Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Thr 

290 295 300 

Leu Ser I le Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 
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Petitioner Merck, Ex. 1002, p. 858

~ JH ~o-l 10-2020-0017538 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala I le Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser 

435 440 445 

Pro Ser Thr Leu Ser 

450 

<210> 72 

<211> 430 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 72 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr I le Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly I le Pro 
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Petitioner Merck, Ex. 1002, p. 859

~ JH ~o-l 10-2020-0017538 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly Thr Leu Ser Ile Thr Arg 1hr Lys Glu Ser Cys Gin Ala Ile Lys 

305 310 315 320 
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Petitioner Merck, Ex. 1002, p. 860

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser 

385 

Ser Cys Tyr Ser 

Thr Asp Ala Val 

<210> 

<211> 

420 

73 

433 

PRT 

390 

Thr Leu Ser 

405 

Asp Val Cys 

<212> 

<213> Artificial Sequence 

Cys Lys 

I le Ala 

425 

<220><223> Synthetic Sequence 

<400> 73 

395 

Glu Lys 

410 

Asp Gly 

380 

Glu Lys Phe Tyr Cys 

400 

Ala Asp Val Lys Asp 

415 

Val Cys I le 

430 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 
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Petitioner Merck, Ex. 1002, p. 861

~ JH ~o-l 10-2020-0017538 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gln Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu 1hr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Thr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 
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Petitioner Merck, Ex. 1002, p. 862

~ JH ~o-l 10-2020-0017538 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala 

420 425 430 

Phe 

<210> 74 

<211> 436 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 74 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 
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Petitioner Merck, Ex. 1002, p. 863

~ JH ~o-l 10-2020-0017538 

100 105 110 

Glu Glu Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly 1hr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 
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Petitioner Merck, Ex. 1002, p. 864

~ JH ~o-l 10-2020-0017538 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys I le Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro 

435 

<210> 75 

<211> 452 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 75 

Phe Arg Gly Pro Leu Leu Pro Asn Arg Pro Phe Leu Trp Ala Trp Asn 

1 5 10 15 

Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp Met 

20 25 30 

Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala Thr Gly Gin 

35 40 45 

Gly Val Thr I I e Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr I le 

50 55 60 

Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys I le 

65 70 75 80 

Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe Tyr 

85 90 95 

Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu Trp 

100 105 110 
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Petitioner Merck, Ex. 1002, p. 865

~ JH ~o-l 10-2020-0017538 

Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys Asn 

115 120 125 

Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu Thr 

130 135 140 

Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys Asp 

145 150 155 160 

Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn His 

165 170 175 

Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr Lys 

180 185 190 

Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I I e Lys Arg Asn 

195 200 205 

Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro Ser 

210 215 220 

I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr Val 

225 230 235 240 

Arg Asn Arg Val Arg Glu Ala I I e Arg Val Ser Lys Ile Pro Asp Ala 

245 250 255 

Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr Asp 

260 265 270 

Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe Gly 

275 280 285 

Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr Leu 

290 295 300 

Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr Met 

305 310 315 320 

Asp Thr Thr Leu Asn Pro Tyr I I e I le Asn Val Thr Leu Ala Ala Lys 

325 330 335 

Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I le Arg Lys 

340 345 350 

Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe Ala 

355 360 365 
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Petitioner Merck, Ex. 1002, p. 866

~ JH ~o-l 10-2020-0017538 

Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro Thr 

370 375 380 

Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys Tyr 

385 390 395 400 

Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp Ala 

405 410 415 

Val Asp Val Cys I I e Ala Asp Gly Val Cys I I e Asp Ala Phe Leu Lys 

420 425 430 

Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser Pro 

435 440 445 

Ser Thr Leu Ser 

450 

<210> 76 

<211> 452 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 76 

Phe Arg Gly Pro Leu Leu Pro Asn Arg Pro Phe Thr Thr Val Trp Asn 

1 5 15 

Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp Met 

20 25 30 

Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly Gin 

35 40 45 

Gly Val Thr I I e Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr I le 

50 55 60 

Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys I le 

65 70 75 80 

Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe Tyr 

85 90 95 

Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu Trp 

100 105 110 
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Petitioner Merck, Ex. 1002, p. 867

~ JH ~o-l 10-2020-0017538 

Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys Asn 

115 120 125 

Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu Thr 

130 135 140 

Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys Asp 

145 150 155 160 

Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn His 

165 170 175 

Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr Lys 

180 185 190 

Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg Asn 

195 200 205 

Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro Ser 

210 215 220 

I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr Val 

225 230 235 240 

Arg Asn Arg Val Arg Glu Ala I I e Arg Val Ser Lys I le Pro Asp Ala 

245 250 255 

Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr Asp 

260 265 270 

Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe Gly 

275 280 285 

Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr Leu 

290 295 300 

Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr Met 

305 310 315 320 

Asp Thr Thr Leu Asn Pro Tyr I I e I le Asn Val Thr Leu Ala Ala Lys 

325 330 335 

Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg Lys 

340 345 350 

Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe Ala 
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Petitioner Merck, Ex. 1002, p. 868

~ JH ~o-l 10-2020-0017538 

355 360 365 

Ile Gin Leu Glu Lys Gly Gly Lys Phe 1hr Val Arg Gly Lys Pro 1hr 

370 375 380 

Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys Tyr 

385 390 395 400 

Ser 1hr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp Ala 

405 410 415 

Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu Lys 

420 425 430 

Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser Pro 

435 440 445 

Ser 1hr Leu Ser 

450 

<210> 77 

<211> 433 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 77 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 1hr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 
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Petitioner Merck, Ex. 1002, p. 869

~ JH ~o-l 10-2020-0017538 

100 105 110 

Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu Ser Leu 

130 135 140 

Thr Glu Ala 1hr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I 1 e Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 
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Petitioner Merck, Ex. 1002, p. 870

~ JH ~o-l 10-2020-0017538 

355 360 365 

Ala I le Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 

420 425 430 

Lys 

< 

210> 78 

<211> 431 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 78 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 
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115 120 125 

Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gln Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I I e Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 
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Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe 

<210> 

<211> 

<212> 

<213> 

420 

79 

455 

PRT 

Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 79 

425 430 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I le Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 
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Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Ser Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 
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385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 80 

<211> 451 

<212> PRT 

<213> Artificial Sequence 

<220>< 

223> Synthetic Sequence 

<400> 80 

Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp Asn Ala 

1 5 15 

Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp Met Ser 

20 25 30 

Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly Gin Gly 

35 40 45 

Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr Ile Asp 

50 55 60 

Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys Ile Ser 

65 70 75 80 

Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe Tyr Met 

85 90 95 

Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu Trp Arg 

100 105 110 

Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys Asn Arg 

115 120 125 
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Ser Ile Glu Leu Val Gin Gln Gln Asn Val Gln Leu Ser Leu Thr Glu 

130 135 140 

Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys Asp Phe 

145 150 155 160 

Leu Val Glu Thr I 1 e Lys Leu Gly Lys Leu Leu Arg Pro Asn His Leu 

165 170 175 

Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr Lys Lys 

180 185 190 

Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg Asn Asp 

195 200 205 

Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro Ser Ile 

210 215 220 

Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr Leu Tyr Val Arg 

225 230 235 240 

Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp Ala Lys 

245 250 255 

Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr Asp Gln 

260 265 270 

Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr Thr Phe Gly Glu 

275 280 285 

Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr Leu Ser 

290 295 300 

Ile Thr Arg Thr Lys Glu Ser Cys Gln Ala I le Lys Glu Tyr Met Asp 

305 310 315 320 

Thr Thr Leu Asn Pro Tyr I le I 1 e Asn Val Thr Leu Ala Ala Lys Met 

325 330 335 

Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys Ile Arg Lys Asn 

340 345 350 

Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe Ala Ile 

355 360 365 

Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro Thr Leu 
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370 375 380 

Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys Tyr Ser 

385 390 395 400 

Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp Ala Val 

405 410 415 

Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu Lys Pro 

420 425 430 

Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser Pro Ser 

435 440 445 

Thr Leu Ser 

450 

<210> 81 

<211> 449 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 81 

Pro Val I le Pro Asn Val Pro Phe Leu Trp Ala Trp Asn Ala Pro Ser 

1 5 10 15 

Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp Met Ser Leu Phe 

20 25 30 

Ser Phe I le Gly Ser Pro Arg I le Asn Ala Thr Gly Gin Gly Val Thr 

35 40 45 

Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr I le Asp Ser I le 

50 55 60 

Thr Gly Val Thr Val Asn Gly Gly I le Pro Gin Lys Ile Ser Leu Gin 

65 70 75 80 

Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe Tyr Met Pro Val 

85 90 95 

Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu Trp Arg Pro Thr 

100 105 110 

Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys Asn Arg Ser Ile 
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115 120 125 

Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu Thr Glu Ala Thr 

130 135 140 

Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys Asp Phe Leu Val 

145 150 155 160 

Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn His Leu Trp Gly 

165 170 175 

Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr Lys Lys Pro Gly 

180 185 190 

Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg Asn Asp Asp Leu 

195 200 205 

Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro Ser Ile Tyr Leu 

210 215 220 

Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr Val Arg Asn Arg 

225 230 235 240 

Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp Ala Lys Ser Pro 

245 250 255 

Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr Asp Gin Val Leu 

260 265 270 

Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe Gly Glu Thr Val 

275 280 285 

Ala Leu Gly Ala Ser Gly I le Val I le Trp Gly Thr Leu Ser Ile Thr 

290 295 300 

Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr Met Asp Thr Thr 

305 310 315 320 

Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu Ala Ala Lys Met Cys Ser 

325 330 335 

Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg Lys Asn Trp Asn 

340 345 350 

Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe Ala Ile Gin Leu 

355 360 365 

Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro Thr Leu Glu Asp 
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370 375 380 

Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys Tyr Ser Thr Leu 

385 390 395 400 

Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp Ala Val Asp Val 

405 410 415 

Cys I le Ala Asp Gly Val Cys I le Asp Ala Phe Leu Lys Pro Pro Met 

420 425 430 

Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser Pro Ser Thr Leu 

Ser 

<210> 

<211> 

<212> 

<213> 

435 

82 

432 

PRT 

Artificial Sequence 

440 

<220><223> Synthetic Sequence 

<400> 82 

445 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr I le Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly I le Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 
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115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gln Gin Gln Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser I le Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys I le 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe 1hr Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly 1hr Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 
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Asn Phe Ala I le Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

<210> 

<211> 

<212> 

<213> 

420 

83 

429 

PRT 

Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 83 

425 430 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I le Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 
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Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Thr Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 
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385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys 

<210> 

<211> 

<212> 

<213> 

420 

84 

426 

PRT 

Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 84 

425 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I I e Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 
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Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly Thr Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys 

340 345 350 

I le Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

- 149 -



Petitioner Merck, Ex. 1002, p. 884

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp 

<210> 

<211> 

<212> 

<213> 

420 

85 

423 

PRT 

Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 85 

425 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe I I e Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I I e Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 
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180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly Thr Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys 

420 

<210> 86 
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<211> 

<212> 

<213> 

<220 

420 

PRT 

Artificial Sequence 

><223> Synthetic Sequence 

<400> 86 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 10 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 
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Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gln Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly I le Val I 1 e Trp 

290 295 300 

Gly Thr Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala I 1 e Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

Thr Asp Ala Val 

420 

87 

433 

PRT 

405 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

410 415 
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~ JH ~o-l 10-2020-0017538 

<220><223> Synthetic Sequence 

<400> 87 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly I le Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 
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Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Ser 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys I 1 e Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala Phe Leu 

420 425 430 

Lys 

<210> 88 

<211> 435 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 88 
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Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 
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245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I I e Trp Gly Thr 

290 295 300 

Trp Glu Asn 1hr Arg 1hr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp 1hr 1hr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro 

435 

<210> 89 

<211> 436 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 89 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 
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1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val 1hr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Al a Lys Ser Pro Leu Pro Val Phe Al a Tyr Thr Arg I I e Val Phe Thr 
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260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Thr 

290 295 300 

Trp Glu Asn 1hr Arg 1hr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp 1hr 1hr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys I le Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met 

435 

<210> 90 

<211> 437 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 90 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 
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~ JH ~o-l 10-2020-0017538 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val 1hr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gln Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Al a Lys Ser Pro Leu Pro Val Phe Al a Tyr Thr Arg I I e Val Phe Thr 

260 265 270 
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Asp Gin Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly I 1 e Val Ile Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr I 1 e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys I 1 e Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala I le Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met Glu 

435 

<210> 91 

<211> 438 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 91 

Phe Arg Ala Pro Pro Val I le Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 
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Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly I le Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 
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Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I I e Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met Glu Thr 

435 

<210> 92 

<211> 439 

<212> PRT 

<213> Artificial Sequence 

<220 

><223> Synthetic Sequence 

<400> 92 

Phe Arg Ala Pro Pro Val I le Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 
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Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly I le Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Al a Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Thr 
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290 295 300 

Trp Glu Asn 1hr Arg 1hr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr 1hr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala I le Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys 

385 390 395 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

405 

Ala Val Asp Val Cys Ile Ala Asp 

420 

Lys Pro Pro Met Glu Thr Glu 

435 

93 

454 

PRT 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 93 

410 

Gly Val Cys 

425 

380 

Phe Tyr Cys Ser Cys 

400 

Val Lys Asp Thr Asp 

415 

I le Asp Ala Phe Leu 

430 

Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala 

1 5 15 

Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu 

20 25 30 

Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr 

35 40 45 

Gly Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro 
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50 55 60 

Tyr I le Asp Ser I le 1hr Gly Val Thr Val Asn Gly Gly I le Pro Gin 

65 70 75 80 

Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr 

85 90 95 

Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu 

100 105 110 

Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr 

115 120 125 

Lys Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser 

130 135 140 

Leu 1hr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly 

145 150 155 160 

Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro 

165 170 175 

Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His 

180 185 190 

Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys 

195 200 205 

Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr 

210 215 220 

Pro Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu 

225 230 235 240 

Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro 

245 250 255 

Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe 

260 265 270 

Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr 

275 280 285 

Phe Gly Glu 1hr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly 

290 295 300 

Thr Leu Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu 
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305 310 315 320 

Tyr Met Asp 1hr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu Ala 

325 330 335 

Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile 

340 345 350 

Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn 

355 360 365 

Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys 

370 375 380 

Pro 1hr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser 

385 390 395 400 

Cys Tyr Ser 1hr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr 

405 410 415 

Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe 

420 425 430 

Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala 

435 440 445 

Ser Pro Ser Thr Leu Ser 

450 

<210> 94 

<211> 452 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 94 

Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp Asn 

1 5 15 

Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp Met 

20 25 30 

Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly Gin 

35 40 45 

Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr Ile 
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50 55 60 

Asp Ser Ile 1hr Gly Val 1hr Val Asn Gly Gly Ile Pro Gin Lys Ile 

65 70 75 80 

Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe Tyr 

85 90 95 

Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu Trp 

100 105 110 

Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys Asn 

115 120 125 

Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu Thr 

130 135 140 

Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys Asp 

145 150 155 160 

Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn His 

165 170 175 

Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr Lys 

180 185 190 

Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg Asn 

195 200 205 

Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro Ser 

210 215 220 

Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr Val 

225 230 235 240 

Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp Ala 

245 250 255 

Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr Asp 

260 265 270 

Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe Gly 

275 280 285 

Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly 1hr Leu 

290 295 300 

- 168 -



Petitioner Merck, Ex. 1002, p. 903

~ JH ~o-l 10-2020-0017538 

Ser Ile Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr Met 

305 310 315 320 

Asp Thr Thr Leu Asn Pro Tyr I le I 1 e Asn Val Thr Leu Ala Ala Lys 

325 330 335 

Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys Ile Arg Lys 

340 345 350 

Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe Ala 

355 360 365 

Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro Thr 

370 375 380 

Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys Tyr 

385 390 395 400 

Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp Ala 

405 410 415 

Val Asp Val Cys I le Ala Asp Gly Val Cys Ile Asp Ala Phe Leu Lys 

420 425 430 

Pro Pro Met Glu Thr Glu Glu Pro Gln I le Phe Tyr Asn Ala Ser Pro 

435 440 445 

Ser Thr Leu Ser 

450 

<210> 95 

<211> 450 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 95 

Pro Pro Val 11 e Pro Asn Val Pro Phe Leu Trp Ala Trp Asn Ala Pro 

1 5 15 

Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp Met Ser Leu 

20 25 30 

Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly Gln Gly Val 

35 40 45 
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Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr Ile Asp Ser 

50 55 60 

Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys Ile Ser Leu 

65 70 75 80 

Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile 1hr Phe Tyr Met Pro 

85 90 95 

Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu Trp Arg Pro 

100 105 110 

1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys Asn Arg Ser 

115 120 125 

Ile Glu Leu Val Gln Gln Gln Asn Val Gln Leu Ser Leu Thr Glu Ala 

130 135 140 

1hr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys Asp Phe Leu 

145 150 155 160 

Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn His Leu Trp 

165 170 175 

Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn Hi s Hi s Tyr Lys Lys Pro 

180 185 190 

Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg Asn Asp Asp 

195 200 205 

Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro Ser Ile Tyr 

210 215 220 

Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr Val Arg Asn 

225 230 235 240 

Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp Ala Lys Ser 

245 250 255 

Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr Asp Gln Val 

260 265 270 

Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr Thr Phe Gly Glu Thr 

275 280 285 

Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly 1hr Leu Ser Ile 

290 295 300 
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Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr Met Asp Thr 

305 310 315 320 

Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu Ala Ala Lys Met Cys 

325 330 335 

Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg Lys Asn Trp 

340 345 350 

Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe Ala Ile Gin 

355 360 365 

Leu Glu Lys Gly Gly Lys Phe 1hr Val Arg Gly Lys Pro Thr Leu Glu 

370 375 380 

Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys Tyr Ser Thr 

385 390 395 400 

Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 1hr Asp Ala Val Asp 

405 410 415 

Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu Lys Pro Pro 

420 425 430 

Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser Pro Ser Thr 

435 440 445 

Leu Ser 

450 

<210> 96 

<211> 428 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 96 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 
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Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser I le Thr Gly Val Thr Val Asn Gly Gly I le Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Al a Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Ser 
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290 295 300 

Trp Glu Asn 1hr Arg 1hr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr 1hr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala I le Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys 

385 390 395 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp 

Ala Val Asp Val 

420 

97 

429 

PRT 

405 

Cys Ile Ala Asp 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 97 

410 

Gly Val Cys 

425 

380 

Phe Tyr Cys Ser Cys 

400 

Val Lys Asp Thr Asp 

415 

I le 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val 1hr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val 1hr Val Asn Gly Gly Ile Pro Gin Lys 
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65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Ser 

290 295 300 

Trp Glu Asn 1hr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr 1hr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu Ala Ala 
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325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala I le Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp 

420 425 

<210> 98 

<211> 430 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 98 

Phe Arg Ala Pro Pro Val I le Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 
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Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Al a Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu 1hr I le Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Ser 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val 1hr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 
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340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

<210> 99 

<211> 431 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 99 

Phe Arg Ala Pro Pro Val I le Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 
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115 120 125 

Asn Arg Ser Ile Glu Leu Val Gln Gln Gln Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn 1hr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Ser 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I I e Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 
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Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe 

420 425 430 

<210> 100 

<211> 441 

<212> PRT 

<213> Artificial Sequence 

<220><223 

> Synthetic Sequence 

<400> 100 

Phe Arg Ala Pro Pro Val I le Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 
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130 135 140 

Thr Glu Ala 1hr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn 1hr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I I e Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 
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385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met Glu 1hr Glu Glu Pro 

435 440 

<210> 101 

<211> 443 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 101 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gln Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gln Gin Asn Val Gln Leu Ser Leu 

130 135 140 

Thr Glu Ala 1hr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys 
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145 150 155 160 

Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn 1hr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr I le Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 
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Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met Glu 1hr Glu Glu Pro Gin I I e 

435 440 

<210> 102 

<211> 445 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 102 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gln Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 
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Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I le Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 
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Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met Glu 1hr Glu Glu Pro Gin I le Phe Tyr 

435 

103 

447 

PRT 

440 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 103 

445 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 
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His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I le Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 
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420 425 430 

Lys Pro Pro Met Glu 1hr Glu Glu Pro Gin Ile Phe Tyr Asn Ala 

435 

104 

449 

PRT 

440 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 104 

445 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gln Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gln Gin Gln Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 
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~ JH ~o-l 10-2020-0017538 



Petitioner Merck, Ex. 1002, p. 922

~ JH ~o-l 10-2020-0017538 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn 1hr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I I e Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I I e Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys I le Asp Ala Phe Leu 

420 425 430 

Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser 
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Petitioner Merck, Ex. 1002, p. 923

Pro 

435 

105 

451 

PRT 

440 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 105 

445 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gln Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gln Gln Asn Val Gln Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gln Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 
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~ JH ~o-l 10-2020-0017538 



Petitioner Merck, Ex. 1002, p. 924

~ JH ~o-l 10-2020-0017538 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn 1hr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I I e Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu 

420 425 430 
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Petitioner Merck, Ex. 1002, p. 925

~ JH ~o-l 10-2020-0017538 

Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn Ala Ser 

435 440 445 

Pro Ser Thr 

450 

<210> 106 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 106 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I le Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
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Petitioner Merck, Ex. 1002, p. 926

~ JH ~o-l 10-2020-0017538 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn 1hr Gln Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly Gly Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 

I le Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

1hr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys I le Asp Ala 

420 425 430 
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Petitioner Merck, Ex. 1002, p. 927

~ JH ~o-l 10-2020-0017538 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 107 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 107 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I le Pro 

65 70 75 80 

Gin Lys Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I le Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu Thr I I e Lys Leu Gly Lys Leu Leu Arg 

165 170 175 
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Petitioner Merck, Ex. 1002, p. 928

~ JH ~o-l 10-2020-0017538 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn 1hr Gln Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gln Val Leu Lys Phe Leu Ser Gln Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp 

290 295 300 

Gly Ala Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

1hr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 
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Petitioner Merck, Ex. 1002, p. 929

~ JH ~o-l 10-2020-0017538 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 108 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 108 

Leu Asn Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg I le Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I I e Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg 
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Petitioner Merck, Ex. 1002, p. 930

~ JH ~o-l 10-2020-0017538 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly Cys Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala I le Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 
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Petitioner Merck, Ex. 1002, p. 931

~ JH ~o-l 10-2020-0017538 

420 425 430 

Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 440 445 

Ala Ser Pro Ser Thr Leu Ser 

450 455 

<210> 109 

<211> 455 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 109 

Leu Asn Phe Arg Ala Pro Pro Val I I e Pro Asn Val Pro Phe Leu Trp 

1 5 15 

Ala Trp Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro 

20 25 30 

Leu Asp Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 

35 40 45 

Thr Gly Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr 

50 55 60 

Pro Tyr Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly I I e Pro 

65 70 75 80 

Gin Lys I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le 

85 90 95 

Thr Phe Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp 

100 105 110 

Glu Glu Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val 

115 120 125 

Tyr Lys Asn Arg Ser I I e Glu Leu Val Gin Gin Gin Asn Val Gin Leu 

130 135 140 

Ser Leu Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala 

145 150 155 160 

Gly Lys Asp Phe Leu Val Glu 1hr Ile Lys Leu Gly Lys Leu Leu Arg 
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Petitioner Merck, Ex. 1002, p. 932

~ JH ~o-l 10-2020-0017538 

165 170 175 

Pro Asn His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His 

180 185 190 

His Tyr Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le 

195 200 205 

Lys Arg Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu 

210 215 220 

Tyr Pro Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr 

225 230 235 240 

Leu Tyr Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile 

245 250 255 

Pro Asp Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val 

260 265 270 

Phe Thr Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 

275 280 285 

Thr Phe Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp 

290 295 300 

Gly Asp Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys 

305 310 315 320 

Glu Tyr Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu 

325 330 335 

Ala Ala Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gln Gly Val Cys 

340 345 350 

Ile Arg Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp 

355 360 365 

Asn Phe Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly 

370 375 380 

Lys Pro Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys 

385 390 395 400 

Ser Cys Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp 

405 410 415 
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Petitioner Merck, Ex. 1002, p. 933

Thr Asp Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala 

420 425 430 

Phe Leu Lys Pro Pro Met Glu 1hr Glu Glu Pro Gin Ile Phe Tyr Asn 

435 

Ala Ser Pro Ser 1hr Leu Ser 

450 455 

<210> 110 

<211> 431 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> 

<400> 

Symhet i c Sequence 

110 

Phe Arg Ala Pro Pro Val I I e 

1 5 

440 445 

Pro Asn Val Pro Phe Leu Trp Ala Trp 

10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

1hr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 
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Petitioner Merck, Ex. 1002, p. 934

~ JH ~o-l 10-2020-0017538 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I I e Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val Ile Trp Gly Thr 

290 295 300 

Leu Ser Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I le Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 
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Petitioner Merck, Ex. 1002, p. 935

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe 

<210> 

<211> 

<212> 

<213> 

420 

111 

431 

PRT 

Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 111 

425 430 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr I le Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 
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Petitioner Merck, Ex. 1002, p. 936

~ JH ~o-l 10-2020-0017538 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn 1hr Gin Gln Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Thr 

290 295 300 

Leu Glu Asn Thr Arg Thr Lys Glu Ser Cys Gln Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile I I e Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gln Val Leu Cys Gln Glu Gln Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe 

420 425 430 
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Petitioner Merck, Ex. 1002, p. 937

112 

431 

PRT 

<210> 

<211> 

<212> 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 112 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gln Lys 

65 70 75 80 

I le Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp I le Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 
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Petitioner Merck, Ex. 1002, p. 938

~ JH ~o-l 10-2020-0017538 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I I e Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly I I e Val Ile Trp Gly Ala 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I le Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala I 1 e Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys I le Ala Asp Gly Val Cys I le Asp Ala Phe 

420 425 430 

<210> 113 

<211> 431 

<212> PRT 

<213> Artificial Sequence 
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<220><223> Synthetic Sequence 

<400> 113 

Phe Arg Ala Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val Thr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val I le Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro Thr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu I le Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 
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225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala I le Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg I le Val Phe Thr 

260 265 270 

Asp Gln Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I 1 e Trp Gly Gly 

290 295 300 

Trp Glu Asn 1hr Arg 1hr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp 1hr 1hr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gln Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys 

370 375 

Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu 

385 390 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala 

405 410 

Ala Val Asp Val Cys Ile Ala Asp Gly Val 

<210> 

<211> 

<212> 

<213> 

<220><223 

420 

114 

431 

PRT 

Artificial Sequence 

> Synthetic Sequence 

<400> 114 

425 

380 

Lys Phe Tyr Cys Ser 

395 

Asp Val Lys Asp Thr 

415 

Cys I le Asp Ala Phe 

430 

Pro 

Cys 

400 

Asp 

Phe Arg Gly Pro Pro Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp 
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1 5 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly 

35 40 45 

Gin Gly Val 1hr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

Ile Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser Ile Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Al a Lys Ser Pro Leu Pro Val Phe Al a Tyr Thr Arg I I e Val Phe Thr 
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260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr Thr Phe 

275 280 285 

Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I I e Trp Gly Ser 

290 295 300 

Trp Glu Asn 1hr Arg 1hr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp 1hr 1hr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys Ile Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala Ile Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys I le Asp Ala Phe 

420 425 430 

<210> 115 

<211> 431 

<212> PRT 

<213> Artificial Sequence 

<220><223> Synthetic Sequence 

<400> 115 

Phe Arg Gly Pro Pro Val I le Pro Asn Val Pro Phe Leu Trp Ala Trp 

1 5 10 15 

Asn Ala Pro Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp 

20 25 30 

Met Ser Leu Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn Ala 1hr Gly 
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35 40 45 

Gin Gly Val 1hr Ile Phe Tyr Val Asp Arg Leu Gly Tyr Tyr Pro Tyr 

50 55 60 

I le Asp Ser Ile Thr Gly Val Thr Val Asn Gly Gly Ile Pro Gin Lys 

65 70 75 80 

Ile Ser Leu Gin Asp His Leu Asp Lys Ala Lys Lys Asp Ile Thr Phe 

85 90 95 

Tyr Met Pro Val Asp Asn Leu Gly Met Ala Val Ile Asp Trp Glu Glu 

100 105 110 

Trp Arg Pro 1hr Trp Ala Arg Asn Trp Lys Pro Lys Asp Val Tyr Lys 

115 120 125 

Asn Arg Ser Ile Glu Leu Val Gin Gin Gin Asn Val Gin Leu Ser Leu 

130 135 140 

Thr Glu Ala Thr Glu Lys Ala Lys Gin Glu Phe Glu Lys Ala Gly Lys 

145 150 155 160 

Asp Phe Leu Val Glu Thr Ile Lys Leu Gly Lys Leu Leu Arg Pro Asn 

165 170 175 

His Leu Trp Gly Tyr Tyr Leu Phe Pro Asp Cys Tyr Asn His His Tyr 

180 185 190 

Lys Lys Pro Gly Tyr Asn Gly Ser Cys Phe Asn Val Glu Ile Lys Arg 

195 200 205 

Asn Asp Asp Leu Ser Trp Leu Trp Asn Glu Ser Thr Ala Leu Tyr Pro 

210 215 220 

Ser I le Tyr Leu Asn Thr Gin Gin Ser Pro Val Ala Ala Thr Leu Tyr 

225 230 235 240 

Val Arg Asn Arg Val Arg Glu Ala Ile Arg Val Ser Lys Ile Pro Asp 

245 250 255 

Ala Lys Ser Pro Leu Pro Val Phe Ala Tyr Thr Arg Ile Val Phe Thr 

260 265 270 

Asp Gin Val Leu Lys Phe Leu Ser Gin Asp Glu Leu Val Tyr 1hr Phe 

275 280 285 
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Gly Glu Thr Val Ala Leu Gly Ala Ser Gly Ile Val I le Trp Gly Ser 

290 295 300 

Trp Glu Asn Thr Arg Thr Lys Glu Ser Cys Gin Ala Ile Lys Glu Tyr 

305 310 315 320 

Met Asp Thr Thr Leu Asn Pro Tyr I I e Ile Asn Val Thr Leu Ala Ala 

325 330 335 

Lys Met Cys Ser Gin Val Leu Cys Gin Glu Gin Gly Val Cys I I e Arg 

340 345 350 

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn Pro Asp Asn Phe 

355 360 365 

Ala I le Gin Leu Glu Lys Gly Gly Lys Phe Thr Val Arg Gly Lys Pro 

370 375 380 

Thr Leu Glu Asp Leu Glu Gin Phe Ser Glu Lys Phe Tyr Cys Ser Cys 

385 390 395 400 

Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp 

405 410 415 

Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe 

420 425 430 
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Attorney Docket No.: 33320.03087.US25/3087B 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
Serial No. 
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Wei et al. 
15/226,489 
August 02, 2016 

Art Unit 1656 
Examiner Liu, Samuel W. 
Conf. No. 9968 
Cust. No. 13565 

Title PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES 
THEREOF 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT TRANSMITTAL 
LETTER 

Dear Sir: 

Transmitted herewith are a Supplemental Information Disclosure Statement (2 pages), 

F01m PTO-1449 (1 page), and cited non-U.S. patent documents in connection with the above­

identified application. Because this Supplemental Information Disclosure Statement is filed 

after the receipt of a First Office Action on the Merits for the above-captioned application, 

the Commissioner is authorized to charge Deposit Account No. 50-0911. 

~ The Commissioner is hereby authorized to charge any fees that may be due in com1ection with 

this paper or with this application during its entire pendency to Deposit Account No. 50-0911. 

Attorney Docket No.: 33320.03087.US25/3087B 
Address all correspondence to: 13565 
Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Ste. 700 
San Diego, California 92121 
Telephone: (619) 595-8010 
Facsimile: (619) 595-8135 
email: stephanie. seidman@dentons.com 

Respectfully submitted, 

/Stephanie Seidman/ 
Stephanie Seidman 
Reg. No. 33,779 

CERTIFICATE OF TRANSMISSION VIA EFS-WEB 
l hereby certify that this paper is being transmitted via the 
Electronic Filing System (EFS-WEB) to the United States 
Patent and Trademark Office on April 24, 2020. 

/Hyun Jcung Ji/ 
HJ11n Jcung Ji 
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Serial No. 
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Wei et al. 
15/226,489 
August 02, 2016 

Art Unit 
Examiner 
Conf. No. 

1656 
Liu, Samuel W. 
9968 

Cust. No. 13565 
Title PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES 

THEREOF 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT IN 
ACCORDANCE WITH 37 C.F.R. §§ 1.97-1.98 

Dear Sir: 

This Supplemental Information Disclosure Statement is filed pursuant to 37 C.F.R. 

§ 1.97 ( c) and includes a Statement in accordance with 3 7 C.F.R. § 1. 97 ( e) and a Statement in 

accordance with 37 C.F.R. § 1.704(d). The Statements apply to a Hearing Notice issued by 

the Indian Patent Office. Because this Supplemental Information Disclosure Statement is 

accompanied by a Statement pursuant to 3 7 C.F.R. § 1.97 ( e ), a fee is not required. If a fee for 

filing these papers is required, the Commissioner is authorized to charge Deposit Account No. 

50-0911. 

In accordance with the duty of disclosure imposed by 37 C.F.R. § 1.56 to inform the 

Patent Office of all information knovvn by Applicant or Applicant's representative that may be 

material to the examination of the subject application, Applicant's representative hereby 

provides this Supplemental Information Disclosure Statement that is prepared in accordance 

with 37 C.F.R. §§ 1.97-1.98. A Form PTO-1449 (1 page) and copies of the non-U.S. patent 

documents listed thereon are provided herewith in connection with the above-captioned 

application. 

The documents cited on the Form PTO-1449 are in the English language. Hence, in 
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The communication provided herewith was issued by a foreign patent office, in a 

con-esponding foreign application, and was not received by any individual designated in 

3 7 C.F.R. § 1.56( c) more than thirty (30) days prior to the filing of this Supplemental 

Infonnation Disclosure Statement. A Statement to this effect is provided. 

CERTIFICATE OF TRANSMISSION VIAEFS-WEB 

I hereby certify that this paper is being transmitted via the 
Electronic Filing System (EFS-WEB) to the United States 
Patent and Trademark Office on .July 08, 2020. 

/Hyun Jcung Ji/ 

Hyun Jeung Ji 
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6272/DELNP/2014, was received June 18, 2020, and a copy is provided herewith. The 

Indian Patent Application, for which this communication was issued, is a National Stage of 
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Although these documents and applications are made known to the Patent and 

Trademark Office in compliance with Applicant's duty of disclosure, such disclosure is not to 

be construed as an admission by Applicant or Applicant's representative that any of the 

documents, singly or in any combination thereof, is effective as prior art against the subject 

application. In accordance with 37 C.F.R. § l.97(g) and (h), the filing of this Supplemental 

Information Disclosure Statement shall not be construed to mean that a search has been made 

or that no other material infonnation as defined in 3 7 C.F.R. § l .56(b) exists. 

Applicant respectfully requests that the Examiner review the foregoing documents 

and they be made of record in the file history of the above-captioned application. 

Respectfully submitted, 

/Stephanie Seidman/ 
Stephanie Seidman 
Reg. No. 33,779 

Attorney Docket No.: 33320.03087.US25/3087B 
Address all correspondence to: 13565 
Stephanie Seidman 
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4655 Executive Dr., Ste. 700 
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Statement accompanying this certification. 
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2020, in connection with Indian Patent Application No. 6272/DELNP/2014. This Indian 

Patent Application is a National Stage of International Patent Application No. 

PCT/US2012/072182, which claims priority to US 61/631,313 and 61/796,208, as does the 

instant application. 

3. The written disclosure of the Supplemental Information Disclosure Statement 

filed herewith is listed on the attached PTO-1449 Form as Item AA for purposes of Patent 

Application Information Retrieval (PAIR) classification and enhy into the file history of the 

instant application. 

CERTIFICATE OF TRANSMISSION VIAEFS-WEB 
l hereby certify that this paper is being transmitted via the 
Electronic Filing System (EFS-WEB) to the United States 
Patent and Trademark Office on .July 08, 2020. 

/Hvun Jeung Ji/ 

Hyun Jeung Ji 
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on the basis of information in the attorney's file. 

Respectfully submitted, 
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Patent Application is a National Stage of International Patent Application No. 

PCT /US2012/072182, which claims priority to US 61/631,313 and 61/796,208, as does the 

instant application. 
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filed herewith is listed on the attached PTO-1449 F 01m as Item AA for purposes of Patent 

Application Information Retrieval (PAIR) classification and entry into the file history of the 

instant application. 
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Patent and Trademark Office on July 08, 2020. 
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If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 
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HOW TO REPLY TO THIS NOTICE: 
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entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 
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For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
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III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.8l(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) □Advance Order - # of Copies _________ _ 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 
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0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 
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entity status, as applicable. 
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Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
15/226,489 
Examiner 
SAMUEL W LIU 

Applicant(s) 
Wei,Ge 
Art Unit 
1656 I AIA (FITF) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.0 This communication is responsive to 4/24/2020 & 7/3/2020. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.0 The allowed claim(s) is/are 1-14, 19,23 and 27-28 . As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to 
PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2.0 Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 4/24/2020. 

5. 0 Examiner's Amendment/Comment 

6. 0 Examiner's Statement of Reasons for Allowance 

3.0 Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PT0-413), 
Paper No./Mail Date. 7/3/2020. 

/SAMUEL W LIU/ 
Examiner, Art Unit 1656 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) 

/MANJUNATH N RAO/ 
Supervisory Patent Examiner, Art Unit 1656 

Notice of Allowability Part of Paper No./Mail Date 20200701 
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Application/Control Number: 15/226,489 
Art Unit: 1656 

Notice of Pre-AJA or AJA Status 

Page 2 

The present application is being examined under the pre-AIA first to invent provisions. 

DETAILED ACTION 

The amendment filed 4/24/2020 which amends claims 1 and 3-5, and adds new claim 28 

has been entered. Claims 15-18 were canceled by the amendment filed 3/8/2019. The new claims 

27-28 are drawn to the examined invention. The following office action is applied to claims 1-

14, and 19-28. 

The references cited in the information disclosure statement (IDS) filed 4/24/2020 have 

been considered by Examiner. 

EXAMINER'S AMENDMENT 

An Examiner's Amendment to the record appears below. Should the change and/or 

additions be unacceptable to Applicant, an amendment may be filed as provided by 37 C.F.R. § 

1.312. To ensure consideration of such an amendment, it MUST be submitted no later than 

payment of the Issue Fee. Authorization for this Examiner's Amendment was given in a 

telephone interview with Stephanie Seidman on 7/3/2020. Applicants agreed the Examiner 

proposed amendment to claims 1, 3-5, 27 and 28, and agreed to cancel claims 20-22 and 24-26. 

Claim 1 (Currently amended). A modified PH20 polypeptide, comprising one or 

more amino acid replacements in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from the 

group consisting of SEQ ID NOS: 3, 7 and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 

120% of the hyaluronidase activity compared to the unmodified PH20 polypeptide 

not containing the amino acid replacements); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity of the 

unmodified PH20 polypeptide is- are measured under identical conditions; 

the amino acid replacement(s) confer(s) the increased hyaluronidase activity; at least one 

amino acid replacement(s) is/are at a position corresponding to a position selected from ameBg 1, 

15,24,27,29,30,31,32,33,37,39,48,63,67,69, 71, 72, 73, 75,87,92,93,94, 118,120,135, 

141,147,148,150,151,152,155,156,163,164,165,170,198,209,212,215,219,233,236, 

247,257,259,260,263,269,271,272,276,278,282,293,305,308,313,320,324,325,326, 

328,353,359,371,377,380,389,392,395,405,409,410,418,425,436,437,438,441,442, 
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446 and 447 with reference to amino acid positions set forth in SEQ ID NO:3, which confers the 

increased hyaluronidase activity; 

corresponding amino acid positions are identified by alignment of the PH20 polypeptide 

with the polypeptide having the sequence of amino acids set forth as SEQ ID NO:3, with the 

proviso that if the modified PH20 polypeptide includes only a single amino acid replacement, the 

replacement does not correspond to amino acid replacement N219A with reference to amino acid 

positions set forth in SEQ ID NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the_amino acid 

sequence selected from the group consisting of SEQ ID NOs: 3, 7 and 32-66. 

Claim 3 (Currently amended). A modified PH20 polypeptide, comprising one or 

more amino acid replacements in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from the 

group consisting of SEQ ID NOS: 3, 7 and 32-66; the modified PH20 polypeptide exhibits 

increased hyaluronidase activity that is at least 120% of the hyaluronidase activity compared to 

the unmodified PH20 polypeptide not containing the amino acid replacements); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity of 

the unmodified PH20 polypeptide is- are measured under identical conditions: 

at least one amino acid replacement confers the increased hyaluronidase activity, and is 

selected from am-eH-g E at a position corresponding to position 12; E at a position corresponding 

to position 26; K at a position corresponding to position 26; R at a position corresponding to 

position 46; Q at a position corresponding to position 52; Q at a position corresponding to position 

58; Hat a position corresponding to position 68; Q at a position corresponding to position 68; A 

at a position corresponding to position 70; C at a position corresponding to position 70; F at a 

position corresponding to position 70; G at a position corresponding to position 70; H at a position 

corresponding to position 70; K at a position corresponding to position 70; L at a position 

corresponding to position 70; N at a position corresponding to position 70; P at a position 

corresponding to position 70; R at a position corresponding to position 70; S at a position 

corresponding to position 70; T at a position corresponding to position 70; A at a position 

corresponding to position 74; C at a position corresponding to position 74; G at a position 

corresponding to position 74; N at a position corresponding to position 74; P at a position 

corresponding to position 74; R at a position corresponding to position 74; S at a position 

corresponding to position 74; V at a position corresponding to position 74; W at a position 

corresponding to position 74; G at a position corresponding to position 84; R at a position 

corresponding to position 84; G at a position corresponding to position 97; H at a position 

corresponding to position 127; N at a position corresponding to position 127; G at a position 
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corresponding to position 13 I; V at a position corresponding to position 13 I; R at a position 

corresponding to position 142; A at a position corresponding to position 166; F at a position 

corresponding to position 166; H at a position corresponding to position 166; L at a position 

corresponding to position 166; R at a position corresponding to position 166; Y at a position 

corresponding to position 166; K at a position corresponding to position 174; K at a position 

corresponding to position 206; M at a position corresponding to position 213; N at a position 

corresponding to position 213; E at a position corresponding to position 237; S at a position 

corresponding to position 238; N at a position corresponding to position 261; R at a position 

corresponding to position 277; T at a position corresponding to position 277; L at a position 

corresponding to position 309; N at a position corresponding to position 309; Q at a position 

corresponding to position 309; R at a position corresponding to position 309; T at a position 

corresponding to position 309; A at a position corresponding to position 310; G at a position 

corresponding to position 310; H at a position corresponding to position 315; I at a position 

corresponding to position 317; K at a position corresponding to position 317; R at a position 

corresponding to position 317; M at a position corresponding to position 318; G at a position 

corresponding to position 34 7; S at a position corresponding to position 34 7; M at a position 

corresponding to position 399; T at a position corresponding to position 399; W at a position 

corresponding to position 399; D at a position corresponding to position 407; Q at a position 

corresponding to position 407; F at a position corresponding to position 419; I at a position 

corresponding to position 419; R at a position corresponding to position 419; S at a position 

corresponding to position 419; K at a position corresponding to position 421; N at a position 

corresponding to position 421; Q at a position corresponding to position 421; R at a position 

corresponding to position 421; S at a position corresponding to position 421; A at a position 

corresponding to position 431; H at a position corresponding to position 431; K at a position 

corresponding to position 431; Q at a position corresponding to position 431; R at a position 

corresponding to position 431; S at a position corresponding to position 431; V at a position 

corresponding to position 431; L at a position corresponding to position 433; R at a position 

corresponding to position 433; V at a position corresponding to position 439; H at a position 

corresponding to position 440; R at a position corresponding to position 440; A at a position 

corresponding to position 443; M at a position corresponding to position 443; M at a position 

corresponding to position 445, with Pat a position corresponding to position 445, with reference 

to amino acid positions set forth in SEQ ID NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 3, 7, and 32-66. 

Claim 4 (Currently amended). A The modified PH20 polypeptide of claim 3, comprising 

the amino acid sequence selected from the group consisting of set forth as aHy of SEQ ID NOs: 

73, 78, 91, 95, 96, 105, 106, 108, 109, 111, 112, 113, 115, 117, 118, 119, 120, 123-126, 128-136, 
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139-141, 149,154,155,164,165,167,191,192,196,197, 199-205,207,208,225,226,228, 
229,231,233,237,253,254,256,257,277,283,293,295,296,298,300,303,316,318,321, 
322,338-340,344,348,367,369,371,377,384-388,394,398,399,401,406-408,410,412,414, 
416,431,448,459,465,469,478,479,482,493,497,501,503,507,508,510-512,514,518, 
522,523,537-543,545,558,559,561,563-566,569,572,574,594,596,618-620,624-634,637, 
640-644,652,657,675,695,698,699, 700,712,717,725,738, 748-750, 757,775, 799-801,807, 
822, 825, 844, 847, 85C and 853, or an amino acid sequence that has eKhibits at least 
96% sequence identity to a the amino acid sequence ef amine aeiEls set ferth as any ef selected 
from the group consisting of SEQ ID NOs: 73, 78, 91, 95, 96, 105, 106, 108, 109, 111, 112, 113, 
115, 117, 118, 119, 120, 123-126, 128-136, 139-141, 149, 154, 155, 164, 165, 167, 191, 
192, 196, 197, 199-205,207,208,225,226,228,229,231,233,237,253, 254,256,257, 277, 
283, 293, 295,296,298,300,303,316,318,321,322,338-340,344,348,367,369,371,377, 
384-388, 394,398,399,401, 406-408, 410,412,414,416,431,448,459, 465,469,478, 479, 
482, 493, 497,501,503,507,508,510-512,514,518,522,523,537-543,545,558,559,561, 
563-566,569,572,574,594,596,618-620,624-634,637,640-644,652,657,675,695,698,699, 
700, 712, 717, 725, 738, 748-750, 757, 775, 799-801, 807, 822, 825, 844, 847, 851 and 853, and 
that contains the amino acid replacement as compared to corresponding positions in a polypeptide 
of any of SEQ ID NOs:3, 7, and 32-66. 

Claim 5 (Currently amended). A The modified PH20 polypeptide of claim 3 comprising 
the amino acid sequence set ferth as any ef selected from the group consisting of SEQ ID NOs: 
86,89,99, 100,159,173,181,193, 195,209-220,238,239,242,247-252,267,269,277,308, 
324,325,330,335,355,419,421-423,425,428,435,455,456,462,463,484,490,506,531, 
533,579,581-583,585,587,588,602,605,606,609,613,648, 731,732,734,742,746,760, 
762,764,765, 769-773, 779,782,783, 786-789, 794, 795,814,816,819,826,830,836,and 
838, or an amino acid sequence that has eKhibits at least 96% sequence identity to a the amino 
acid sequence ef affiine aeiEls set ferth as any ef selected from the group consisting of SEQ ID 
NOs: 86, 89,99, 100,159,173,181,193, 195,209-220,238,239,242, 247-252,267,269, 
277,308,324,325,330,335,355,419,421-423,425,428,435,455,456, 462,463,484,490, 
506,531,533,579,581-583,585,587, 588,602,605,606,609,613,648,731,732,734,742, 
746,760,762,764,765, 769-773, 779,782,783, 786-789, 794,795,814, 816,819,826,830, 
836 and 838 and that contains the amino acid replacement as compared to corresponding 
positions in a polypeptide of any of SEQ ID NOs:3, 7, and 32-66. 

Cancel claims 20-22 and 24-26. 
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Claim 27 (Currently amended). The modified PH20 polypeptide of claim 2, wherein[[:]] 

the modified PH20 polypeptide is a soluble PH20 polypeptide; and the unmodified polypeptide 

consists of the amino acid sequence set forth in any of SEQ ID NOs: 3 or 32-66. 

Claim 28 (Currently amended). The modified PH20 polypeptide of claim 3, wherein[[:]] 

the modified PH20 polypeptide is a soluble PH20 polypeptide; and the unmodified polypeptide 

consists of the amino acid sequence set forth in any of SEQ ID NOs: 3 or 32-66. 

The following is an examiner's statement of reasons for allowance: 

[I] The IO I rejection of claims 1-10, 13 and 14 is withdrawn in light of the amendment 

of claims I and 3, and in light of that now the amended claims set forth that the modified PH20 

polypeptide has at least 95% sequence identity to SEQ ID NO: 7 or to any of SEQ ID NOs: 3 

and 32-66 (wherein SEQ ID N0:7 is the full-length human PH20 polypeptide, SEQ ID N0:3 

and 32-66 is C-terminal truncated variant forms of SEQ ID N0:7); there is no naturally­

occurring PH20 polypeptide (genetic variant) or naturally occurring counterparts thereof has its 

amino acid sequence which has 95% sequence identity to any of SEQ ID NO: 3, 7 and 32-66 

and has increased hyaluronidase enzymatic activity compared to unmodified PH20 polypeptide 

(one of SEQ ID NO: 3, 7 and 32-66) which activity is set forth as "100%" (see the amended 

claims 1, 3). Thus, claims 1-10, 13 and 14 are not directed to the judicial exception (Step 2A: 

NO); and thereof, the claims are eligible. 

[2] The 112(b) of claims 1-3, 5-14, 19 and 23 is withdrawn in light of the amendment of 

claims I and 3. 

[3] The 102 reaction of claims 1-10, 13 and 14 by Prothmann et al. is withdrawn in light 

of the amendment of claims I and 3; wherein the amended claims I and 3 now recites that the 

modified PH20 polypeptide has at least 95% sequence identity to SEQ ID NO: 7 or any of SEQ 

ID NOs: 3 and 32-66. 

[ 4] The 103 rejection of claims 19 and 23 and the 103 rejection of claims 10-12 by 

Prothmann in view of Lin et al. and US 20100143457 ('457) are withdrawn in light of the 

amendment of claims I and 3, and in light of that none of the cited references Prothmann, Lin 

and '457 or combination thereofreasonably renders claim I and/or 3 (from which claims 10-12, 

19 and/or 23 depend) and claims 10-12, 19 and 23 obvious. 

Therefore, claims 1-14, 19, 23, 27 and 28 are allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Samuel Liu whose telephone number is (571) 272-0949. The examiner can 

normally be reached on Monday-Friday, 9 am to 5:30 pm. If attempts to reach the examiner by 
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telephone are unsuccessful, the examiner's supervisor Manjunath N. Rao can be reached on 571-

272-0939. 

/Samuel Wei Liu/ 

Patent Examiner, Art Unit 1656 

July 3, 2020 

/MANJUNATH N RAO/ 
Supervisory Patent Examiner, Art Unit 1656 
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AMENDMENTS TO THE CLAIMS: 

Attorney Docket No.: 33320.03087.US25/3087B 
Comments on Reasons for Allowance and 
Amendment Pursuant to 37 C.F.R. §1.312 

Please amend claims 1-5, as indicated below. This listing of claims replaces all 

prior versions and listing of claims in the application. 

LISTING OF CLAIMS: 

1. (Currently Amended) A modified PH20 polypeptide, comprising one or more 

amino acid replacements in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from 

the group consisting of SEQ ID NOS: 3, 7, and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at 

least 120% of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid replacement(s); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity 

of the unmodified PH20 polypeptide are measured under identical conditions; 

the amino acid replacement(s) confer(s) the increased hyaluronidase activity; 

at least one amino acid replacementfs-) confers the increased hyaluronidase activity, 

and iskre at a position corresponding to a position selected from 1, 15, 24, 27, 29, 30, 31, 32, 

33,3~3~48,63,67,69,71,72,73,75,87,92,93,94, 118,120,135,141,147,148,150, 

151,152,155,156,163,164,165, 17~ 198,209,212,215,21~233,236,247,257,25~ 

260,263,269,271,272,276,278,282,293,305,308,313,320,324,325,326,328,353, 

359,371,377,380,389,392,395,405,409,410,418,425,436,437,438,441,442,446,and 

447,. with reference to amino acid positions set forth in SEQ ID NO:3, v,-hieh eoafers the 

iaereased hyaluroaidase activity; 

corresponding amino acid positions are identified by alignment of the PH20 

polypeptide with the polypeptide having the sequence of amino acids set forth as SEQ ID 

NO:3, with the proviso that if the modified PH20 polypeptide includes only a single amino 

acid replacement, the replacement does not correspond to amino acid replacement N219A 

with reference to amino acid positions set forth in SEQ ID NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOS: 3, 7, and 32-66. 

2. (Currently Amended) The modified PH20 polypeptide of claim 1, comprising 

at least one amino acid replacement selected from among replacement with: 

-2-



Petitioner Merck, Ex. 1002, p. 984

Inventor(s): Weietal. 
Serial No. 15/226.489 
Filed August 02, 2016 

Attorney Docket No.: 33320.03087.US25/3087B 
Comments on Reasons for Allowance and 
Amendment Pursuant to 37 C.F.R. §1.312 

histiEliRe (Hj at a position corresponding to position 1; Q at a position corresponding 

to position l; Vat a position corresponding to position 15; Eat a position corresponding to 

position 24; H at a position corresponding to position 24; K at a position corresponding to 

position 27; Rat a position corresponding to position 27; Eat a position corresponding to 

position 29; I at a position corresponding to position 29; Lat a position corresponding to 

position 29; Mat a position corresponding to position 29; Pat a position corresponding to 

position 29; Sat a position corresponding to position 29; Vat a position corresponding to 

position 29; Gata position corresponding to position 30; Hat a position corresponding to 

position 30; K at a position corresponding to position 30; M at a position corresponding to 

position 30; Rat a position corresponding to position 30; Sat a position corresponding to 

position 30; A at a position corresponding to position 31; C at a position corresponding to 

position 31; Hat a position corresponding to position 31; I at a position corresponding to 

position 31; K at a position corresponding to position 31; Lat a position corresponding to 

position 31; P at a position corresponding to position 31; Rat a position corresponding to 

position 31; Sat a position corresponding to position 31; Tat a position corresponding to 

position 31; Vat a position corresponding to position 31; F at a position corresponding to 

position 32; Gata position corresponding to position 32; Hat a position corresponding to 

position 32; Wat a position corresponding to position 33; Fat a position corresponding to 

position 37; Nat a position corresponding to position 39; Tat a position corresponding to 

position 39; Fat a position corresponding to position 48; Hat a position corresponding to 

position 48; N at a position corresponding to position 48; W at a position corresponding to 

position 63; Vat a position corresponding to position 67; A at a position corresponding to 

position 69; Cat a position corresponding to position 69; Fat a position corresponding to 

position 69; Gata position corresponding to position 69; I at a position corresponding to 

position 69; Lat a position corresponding to position 69; Mat a position corresponding to 

position 69; Pat a position corresponding to position 69; Rat a position corresponding to 

position 69; Wat a position corresponding to position 69; Y at a position corresponding to 

position 69; Rat a position corresponding to position 71; Sat a position corresponding to 

position 71; Mat a position corresponding to position 72; Q at a position corresponding to 

position 72; Hat a position corresponding to position 73; Lat a position corresponding to 

position 73; Wat a position corresponding to position 73; Fat a position corresponding to 

position 75; Lat a position corresponding to position 75; Rat a position corresponding to 

position 75; Tat a position corresponding to position 75; Cat a position corresponding to 

- 3 -
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position 87; Tat a position corresponding to position 87; Y at a position corresponding to 

position 87; Cat a position corresponding to position 92; I at a position corresponding to 

position 93; Lat a position corresponding to position 93; Rat a position corresponding to 

position 93; Tat a position corresponding to position 93; Rat a position corresponding to 

position 94; Q at a position corresponding to position 118; Fat a position corresponding to 

position 120; Vat a position corresponding to position 120; Y at a position corresponding to 

position 120; Data position corresponding to position 135; Gata position corresponding to 

position 135; Rat a position corresponding to position 135; Hat a position corresponding to 

position 141; Y at a position corresponding to position 141; Rat a position corresponding to 

position 147; Vat a position corresponding to position 147; Kat a position corresponding to 

position 148; Gata position corresponding to position 150; Kat a position corresponding to 

position 151; Lat a position corresponding to position 151; Mat a position corresponding to 

position 151; Q at a position corresponding to position 151; Rat a position corresponding to 

position 151; Rat a position corresponding to position 152; G at a position corresponding to 

position 155; Kat a position corresponding to position 155; Data position corresponding to 

position 156; A at a position corresponding to position 163; Eat a position corresponding to 

position 163; Kat a position corresponding to position 163; Rat a position corresponding to 

position 163; Mat a position corresponding to position 164; Data position corresponding to 

position 165; Nat a position corresponding to position 165; Rat a position corresponding to 

position 170; Data position corresponding to position 198; Nat a position corresponding to 

position 212; Mat a position corresponding to position 215; Sat a position corresponding to 

position 219; Kat a position corresponding to position 233; Rat a position corresponding to 

position 233; Rat a position corresponding to position 236; I at a position corresponding to 

position 247; Tat a position corresponding to position 257; Pat a position corresponding to 

position 259; Y at a position corresponding to position 260; Kat a position corresponding to 

position 263; Rat a position corresponding to position 263; A at a position corresponding to 

position 269; Lat a position corresponding to position 271; Mat a position corresponding to 

position 271; Tat a position corresponding to position 272; Data position corresponding to 

position 276; S at a position corresponding to position 276; Y at a position corresponding to 

position 276; Hat a position corresponding to position 278; Kat a position corresponding to 

position 278; N at a position corresponding to position 278; Rat a position corresponding to 

position 278; Sat a position corresponding to position 278; Tat a position corresponding to 

position 278; Y at a position corresponding to position 278; Mat a position corresponding to 

-4-
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position 282; A at a position corresponding to position 293; Cat a position corresponding to 

position 293; Fat a position corresponding to position 293; Mat a position corresponding to 

position 293; Pat a position corresponding to position 293; Q at a position corresponding to 

position 293; Vat a position corresponding to position 293; Eat a position corresponding to 

position 305; Gata position corresponding to position 308; Nat a position corresponding to 

position 308; Kat a position corresponding to position 313; Rat a position corresponding to 

position 313; Hat a position corresponding to position 320; Kat a position corresponding to 

position 320; Rat a position corresponding to position 320; Rat a position corresponding to 

position 324; A at a position corresponding to position 325; Data position corresponding to 

position 325; Eat a position corresponding to position 325; Gata position corresponding to 

position 325; Hat a position corresponding to position 325; Kat a position corresponding to 

position 325; Mat a position corresponding to position 325; Nat a position corresponding to 

position 325; Q at a position corresponding to position 325; Sat a position corresponding to 

position 325; Vat a position corresponding to position 326; I at a position corresponding to 

position 328; K at a position corresponding to position 328; L at a position corresponding to 

position 328; Sat a position corresponding to position 328; Y at a position corresponding to 

position 328; Vat a position corresponding to position 353; Tat a position corresponding to 

position 359; Rat a position corresponding to position 371; Pat a position corresponding to 

position 377; Tat a position corresponding to position 377; Wat a position corresponding to 

position 380; Y at a position corresponding to position 380; Kat a position corresponding to 

position 389; Mat a position corresponding to position 392; Rat a position corresponding to 

position 395; Gata position corresponding to position 405; A at a position corresponding to 

position 409; Q at a position corresponding to position 409; Tat a position corresponding to 

position 41 0; P at a position corresponding to position 418; K at a position corresponding to 

position 425; Kat a position corresponding to position 436; I at a position corresponding to 

position 437; Mat a position corresponding to position 437; Tat a position corresponding to 

position 438; Fat a position corresponding to position 441; Rat a position corresponding to 

position 442; A at a position corresponding to position 446; Data position corresponding to 

position 447; Nat a position corresponding to position 447; and/or ~Q at a position 

corresponding to position 447, with reference to amino acid positions set forth in SEQ ID 

NO:3. 

3. (Currently Amended) A modified PH20 polypeptide, comprising one or more 

amino acid replacements in an unmodified PH20 polypeptide, wherein: 

- 5 -
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the unmodified PH20 polypeptide consists of the amino acid sequence selected from 

the group consisting of SEQ ID NOS: 3, 7, and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at 

least 120% of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid replacement(s); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity 

of the unmodified PH20 polypeptide are measured under identical conditions; 

at least one amino acid replacement confers the increased hyaluronidase activity, and 

is selected from E at a position corresponding to position 12; E at a position corresponding to 

position 26; Kat a position corresponding to position 26; Rat a position corresponding to 

position 46; Q at a position corresponding to position 52; Q at a position corresponding to 

position 58; Hat a position corresponding to position 68; Q at a position corresponding to 

position 68; A at a position corresponding to position 70; C at a position corresponding to 

position 70; Fat a position corresponding to position 70; Gata position corresponding to 

position 70; Hat a position corresponding to position 70; Kat a position corresponding to 

position 70; Lat a position corresponding to position 70; Nat a position corresponding to 

position 70; Pat a position corresponding to position 70; Rat a position corresponding to 

position 70; S at a position corresponding to position 70; T at a position corresponding to 

position 70; A at a position corresponding to position 74; Cat a position corresponding to 

position 74; Gata position corresponding to position 74; Nat a position corresponding to 

position 74; Pat a position corresponding to position 74; Rat a position corresponding to 

position 74; Sat a position corresponding to position 74; Vat a position corresponding to 

position 74; Wat a position corresponding to position 74; Gata position corresponding to 

position 84; Rat a position corresponding to position 84; Gata position corresponding to 

position 97; Hat a position corresponding to position 127; Nat a position corresponding to 

position 127; Gata position corresponding to position 131; Vat a position corresponding to 

position 131; Rat a position corresponding to position 142; A at a position corresponding to 

position 166; Fat a position corresponding to position 166; Hat a position corresponding to 

position 166; Lat a position corresponding to position 166; Rat a position corresponding to 

position 166; Y at a position corresponding to position 166; Kat a position corresponding to 

position 174; Kat a position corresponding to position 206; Mat a position corresponding to 

-6-



Petitioner Merck, Ex. 1002, p. 988

Inventor(s): Weietal. 
Serial No. 15/226.489 
Filed August 02, 2016 

Attorney Docket No.: 33320.03087.US25/3087B 
Comments on Reasons for Allowance and 
Amendment Pursuant to 37 C.F.R. §1.312 

position 213; Nat a position corresponding to position 213; Eat a position corresponding to 

position 237; Sat a position corresponding to position 238; Nat a position corresponding to 

position 261; Rat a position corresponding to position 277; Tat a position corresponding to 

position 277; Lat a position corresponding to position 309; Nat a position corresponding to 

position 309; Q at a position corresponding to position 309; Rat a position corresponding to 

position 309; Tat a position corresponding to position 309; A at a position corresponding to 

position 31 O; G at a position corresponding to position 31 O; Hat a position corresponding to 

position 315; I at a position corresponding to position 317; Kat a position corresponding to 

position 317; Rat a position corresponding to position 317; Mat a position corresponding to 

position 318; Gata position corresponding to position 347; Sat a position corresponding to 

position 347; Mat a position corresponding to position 399; Tat a position corresponding to 

position 399; Wat a position corresponding to position 399; Data position corresponding to 

position 407; Q at a position corresponding to position 407; Fat a position corresponding to 

position 419; I at a position corresponding to position 419; Rat a position corresponding to 

position 419; S at a position corresponding to position 419; K at a position corresponding to 

position 421; Nat a position corresponding to position 421; Q at a position corresponding to 

position 421; Rat a position corresponding to position 421; Sat a position corresponding to 

position 421; A at a position corresponding to position 431; Hat a position corresponding to 

position 431; Kat a position corresponding to position 431; Q at a position corresponding to 

position 431; Rat a position corresponding to position 431; S at a position corresponding to 

position 431; V at a position corresponding to position 431; L at a position corresponding to 

position 433; Rat a position corresponding to position 433; Vat a position corresponding to 

position 439; Hat a position corresponding to position 440; Rat a position corresponding to 

position 440; A at a position corresponding to position 443; Mat a position corresponding to 

position 443; Mat a position corresponding to position 445; and/or wtth--P at a position 

corresponding to position 445, with reference to amino acid positions set forth in SEQ ID 

NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOS: 3, 7, and 32-66. 

4. (Currently Amended) The modified PH20 polypeptide of claim 2_~, comprising 

the amino acid sequence selected from the group consisting of SEQ ID NOS: 73, 78, 91, 95, 

96, 105, 106, 108, 109, 111, 112, 113, 115, 117, 118, 119, 120, 123-126, 128-136, 139-141, 

149,154,155,164,165,167,191,192,196,197, 199-205,207,208,225,226,228,229,231, 

- 7 -
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233,237,253,254,256,257,277,283,293,295,296,298,300,303,316,318,321,322, 

338-340,344, 348,367,369,371,377,384-388, 394,398,399,401,406-408,410,412,414, 

416,431,448,459,465,469,478,479,482,493,497,501,503,507,508, 510-512, 514,518, 

522,523, 537-543, 545,558,559,561, 563-566, 569,572,574,594, 596,618-620,624-634, 

637,640-644,652,657,675,695,698,699, 700,712,717,725,738, 748-750, 757,775, 799-

801, 807, 822, 825, 844, 847, 851, and 853, or an amino acid sequence that has at least 96% 

sequence identity to the amino acid sequence selected from the group consisting of SEQ ID 

NOS: 73, 78, 91, 95, 96, 105, 106, 108, 109, 111, 112, 113, 115, 117, 118, 119, 120, 123-126, 

128-136, 139-141, 149, 154, 155, 164, 165, 167, 191, 192, 196, 197, 199-205, 207,208,225, 

226,228,229,231,233,237,253,254,256,257,277,283,293,295,296,298,300,303, 

316,318,321,322, 338-340,344,348,367,369,371,377, 384-388,394,398,399,401,406-

408,410,412,414,416,431,448,459,465,469,478,479,482,493,497, 501,503,507, 

508,510-512, 514,518,522, 523,537-543,545,558, 559,561,563-566,569,572,574,594, 

596,618-620,624-634,637,640-644,652,657,675,695,698,699, 700,712,717,725,738, 

748-750, 757, 775, 799-801, 807, 822, 825, 844, 847, 851, and 853, and that contains the 

amino acid replacement as compared to corresponding positions in a polypeptide of any of 

SEQ ID NOS:3, 7, and 32-66. 

5. (Currently Amended) The modified PH20 polypeptide of claim 3, comprising 

the amino acid sequence selected from the group consisting of SEQ ID NOS: 86, -&9,-99, 100, 

159,173,181,193, 195,209-220,238,239,242,247-252,267,269,~308,324,325,330, 

335,355,419,421-423,425,428,435,455,~62,463,484,490, 506,531,533,579, 

581-583,585, 587,588,602,605,606,609,613,648,731,732,734,742,746,760,762,764, 

765, 769-773, 779, 782, 783, 786-789, 794,795,814,816,819,826,830,836, and 838, or an 

amino acid sequence that has at least 96% sequence identity to the amino acid sequence 

selected from the group consisting of SEQ ID NOS: 86, -&9,-99, 100, 159, 173, 181, 193, 195, 

209-220,238,239,242,247-252,267,269,~308, 324,325,330,335,355,419,421-423, 

425,428,435,455,4§.6,--462,463,484,490, 506,531,533,579, 581-583, 585,587,588,602, 

605,606,609,613,648,731,732,734,742,746,760,762,764,765, 769-773, 779,782,783, 

786-789, 794, 795, 814, 816,819,826, 830, 836, and 838.,_ and that contains the amino acid 

replacement as compared to corresponding positions in a polypeptide of any of SEQ ID 

NOS:3, 7, and 32-66. 

- 8 -
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6. (Original) The modified PH20 polypeptide of claim 1 that exhibits at least 2.0-

fold of the hyaluronidase activity compared to the PH20 polypeptide not containing the 

amino acid replacement(s). 

7. (Original) The modified PH20 polypeptide of claim 1 that comprises one or 

more of a modification selected from among glycosylation, sialation, albumination, 

farnesylation, carboxylation, hydroxylation and phosphorylation. 

8. (Original) The modified PH20 polypeptide of claim 1 that comprises at least 

an N-acetylglucosamine moiety linked to each of at least three asparagine (N) residues. 

9. (Original) The modified PH20 polypeptide of claim 8, wherein the three 

asparagine residues correspond to amino acid residues 200, 333 and 358 of SEQ ID NO:3. 

10. (Original) The modified PH20 polypeptide of claim 1 that is conjugated to a 

polymer. 

11. (Original) The modified PH20 polypeptide of claim 3 that is conjugated to a 

polymer. 

12. (Original) The modified PH20 polypeptide of claim 10, wherein the polymer 

is dextran or PEG. 

13. (Original) The modified PH20 polypeptide of claim 1, comprising up to 10 

amino acid modifications selected from among amino acid replacements, insertions and 

deletions. 

14. (Original) The modified PH20 polypeptide of claim 3, comprising up to 10 

amino acid modifications selected from among amino acid replacements, insertions and 

deletions. 

15.-18. (Cancelled). 

19. (Original) A pharmaceutical composition, comprising a modified PH20 

polypeptide of claim 1. 

20.-22. (Cancelled). 

23. (Previously Presented) A pharmaceutical composition, comprising a modified 

PH20 polypeptide of claim 3. 

24.-26. (Cancelled). 

27. (Previously Presented) The modified PH20 polypeptide of claim 2, wherein 

the modified PH20 polypeptide is a soluble PH20 polypeptide; and 

the unmodified polypeptide consists of the amino acid sequence set forth in any of 

SEQ ID NOs: 3 or 32-66. 
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28. (Previously Presented) The modified PH20 polypeptide of claim 3, wherein 

the modified PH20 polypeptide is a soluble PH20 polypeptide; and 

the unmodified polypeptide consists of the amino acid sequence set forth in any of 

SEQ ID NOs: 3 or 32-66. 

- 10 -



Petitioner Merck, Ex. 1002, p. 992

Inventor(s): Weietal. 
Serial No. 15/226.489 
Filed August 02, 2016 

Attorney Docket No.: 33320.03087.US25/3087B 
Comments on Reasons for Allowance and 
Amendment Pursuant to 37 C.F.R. §1.312 

RE:MARKS 

Any fees that may be due in connection with this paper or this application during its 

entire pendency should be charged to Deposit Account No. 50-0911. If a Petition for 

extension of time is needed, this paper is to be considered such Petition. 

Amendment of the Claims: 

Applicant acknowledges the Notice of Allowance, mailed July 16, 2020, in which 

claims 1-14, 19, 23, 27, and 28 are allowed. In reviewing the claims for payment of the issue 

fee, minor obvious typographical and grammatical errors were noted. Claims 1-5 are 

amended to correct these minor obvious errors. For example, claim 1 is amended to recite 

that "at least one amino acid replacement confers the increased hyaluronidase activity, and is 

at a position corresponding to ... ," for clarity and consistency with the language in claim 3. 

Claim 2 is amended to replace the recitation of "histidine (H)" with "H" for clarity and 

consistency with the other replacements recited in the claims. Claims 2 and 3 are amended to 

delete the recitation of the extraneous term "with," for clarity. Claim 4 is amended, for 

clarity, to depend on claim 2 instead of claim 3, because the SEQ ID NOS listed in claim 4 

set forth sequences of modified PH20 polypeptides with replacements that are recited in 

claim 2, and not in claim 3. For example, the modified PH20 polypeptides of SEQ ID 

NOS:73, 78, and 91 contain the replacements Hat a position corresponding to position 1, Q 

at a position corresponding to position 1, and Vat a position corresponding to position 15, 

respectively; these replacements are recited in claim 2, and not in claim 3. For clarity, claim 

5, which depends on claim 3, is amended to delete the recitations of SEQ ID NOS: 89, 277, 

and 456, which correspond to sequences of modified PH20 polypeptides comprising 

replacements that are not recited in claim 3. Claims 4 and 5 had been independent claims that 

were amended to be dependent claims by the Examiner's amendment in the Notice of 

Allowance, issued on July 16, 2020. Upon review of the sequences recited in claims 4 and 5, 

it was noted that the Examiner's amendment rendered claim 4 improperly dependent. Since 

claims 1 and 2 are allowed, amending claim 4 to depend on claim 2 does not raise any issues 

of patentability. Since the amendments correct obvious minor errors, they do not affect 

patentability of the claims. No new matter is added. 

Comments on Statement of Reasons for Allowance: 

The Examiner provides comments and states that: 

[l] The 101 rejection of claims 1-10, 13 and 14 is withdrawn in light of the 
amendment of claims 1 and 3, and in light of that now the amended claims set forth that 
the modified PH20 polypeptide has at least 95% sequence identity to SEQ ID NO: 7 or 
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to any of SEQ ID Nos: 3 and 32-66 (wherein SEQ ID NO: 7 is the fidl-length human 
PH20 polypeptide, SEQ ID NO: 3 and 32-66 is C-terminal tnmcated variant forms of 
SEQ ID NO: 7); there is no naturally-occurring PH20 polypeptide (genetic variant) or 
naturally occurring counterparts thereof has its amino acid sequence which has 95% 
sequence identity to any of SEQ ID NO: 3, 7 and 32-66 and has increased hyaluronidase 
enzymatic activity compared to unmodified PH20 polypeptide (one of SEQ ID NO: 3, 7 
and 32-66) which activity is set forth as "100%" (see the amended claims 1, 3). Thus, 
claims 1-10, 13 and 14 are not directed to the judicial exception (Step 2A: NO); and 
thereof, the claims are eligible. 

[2] The 112(b) [rejection] of claims 1-3, 5-14, 19 and 23 is withdrmvn in light of 
the an1endment of claims 1 and 3. 

[3] The 102 [rejection] of claims 1-10, 13 and 14 by Prothmann et al. is 
withdrmcvn in light of the amendment of claims 1 and 3; wherein the amended claims 1 
and 3 now recites that the modified PH20 polypeptide has at least 95% sequence identity 
to SEQ ID NO: 7 or any of SEQ ID NOs: 3 and 32-36. 

[ 4] the 103 rejection of claims 19 and 23 and the 103 rejection of claims 10-12 by 
Prothmann in view of Lin et al. and US 20100143457 ('457) are withdrawn in light of the 
amendment of claims 1 and 3, and in light of that none of the cited references Prothmann, 
Lin and '457 or combination thereof reasonably renders claim land/or 3 (from which 
claims 10-12, 19 and/or 23 depend) and claims 10-12, 19 and 23 obvious. 

Therefore claims 1-14 19. 23 27 and 28 are allowed. 

In accord with MPEP § 1302.14, the Examiner's reasons for allowance need not set 

forth all of the details why the claims are allowed. Applicant does not concede that the 

Examiner's stated reasons for allowance are the only reasons for which the claims are 

allowable. As discussed below, the claims may be patentable for additional reasons. 

Independent claim 1 and dependent claims 

Claim 1 and its dependent claims are directed to modified PH20 polypeptides 

comprising one or more amino acid replacements at specified positions with reference to 

SEQ ID NO:3, in an unmodified PH20 polypeptide that consists of the amino acid sequence 

selected from among SEQ ID NOS: 3, 7, and 32-66, where the amino acid replacements 

confer increased hyaluronidase activity, such that the modified PH20 polypeptide exhibits 

increased hyaluronidase activity that is at least 120% of the hyaluronidase activity of the 

unmodified PH20 polypeptide not containing the amino acid replacement(s); the activity of 

the unmodified PH20 polypeptide not containing the replacement(s) is 100%; the 

hyaluronidase activities of the modified PH20 polypeptide and of the unmodified PH20 

polypeptide are measured under identical conditions; and the modified PH20 polypeptide has 

at least 95~{i sequence identity to the amino acid sequence selected from among SEQ ID 

NOS: 3, 7, and 32-66. Dependent claims recite particular replacements at the positions recited 

in claim 1, and SEQ ID NOS that correspond to sequences of modified PH20 polypeptides 

containing these replacements; recite that the modified PH20 polypeptide exhibits at least 
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2.0-fold of the hyaluronidase activity compared to the PH20 polypeptide not containing the 

amino acid replacement(s); recite modifications to the modified PH20 polypeptides, 

including glycosylation, sialation, albumination, farnesylation, carboxylation, hydroxylation, 

phosphorylation, and conjugation to a polymer such as dextran or PEG; and also recite that 

the modified PH20 polypeptide comprises up to 10 amino acid modifications, selected from 

among amino acid replacements, insertions and deletions, relative to the unmodified C­

terminally truncated PH20 polypeptides and to the full length unmodified PH20 polypeptide, 

and that the modified PH20 polypeptide is a soluble PH20 polypeptide. Dependent claim 4 

recites SEQ ID NOS that correspond to sequences of modified PH20 polypeptides containing 

replacements at the amino acid positions recited in claim 1. The claims also are directed to 

pharmaceutical compositions comprising the modified PH20 polypeptides. 

Independent claim 3 and dependent claims 

Claim 3 and dependent claims are directed to modified PH20 polypeptides comprising 

one or more particular amino acid replacements in an unmodified PH20 polypeptide that 

consists of the amino acid sequence selected from among SEQ ID NOS: 3, 7, and 32-66, 

where the recited amino acid replacements confer increased hyaluronidase activity, such that 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 120% 

of the hyaluronidase activity of the unmodified PH20 polypeptide not containing the amino 

acid replacement(s); the activity of the unmodified PH20 polypeptide not containing the 

replacement(s) is 100%; the hyaluronidase activities of the modified PH20 polypeptide and of 

the unmodified PH20 polypeptide are measured under identical conditions; and the modified 

PH20 polypeptide has at least 95% sequence identity to the amino acid sequence selected 

from among SEQ ID NOS: 3, 7, and 32-66. Dependent claims recite SEQ ID NOS that 

correspond to sequences of modified PH20 polypeptides containing the replacements recited 

in claim 3; recite that the modified PH20 polypeptide is conjugated to a polymer; and recite 

that the modified PH20 polypeptide comprises up to 10 amino acid modifications, selected 

from among amino acid replacements, insertions and deletions, and that the modified PH20 

polypeptide is a soluble PH20 polypeptide. Dependent claim 5 recites SEQ ID NOS that 

correspond to sequences of modified PH20 polypeptides containing the replacements recited 

in claim 3. The claims also are directed to pharmaceutical compositions comprising the 

modified PH20 polypeptides. 
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The claims are directed to modified PH20 polypeptides, with amino acid replacements 

that confer increased hyaluronidase activity, that are not found in nature. The modified PH20 

polypeptides have at least 95% sequence identity to the amino acid sequence selected from 

among SEQ ID NOS: 3, 7, and 32-66; SEQ ID NO:7 corresponds to the full-length sequence 

of the unmodified, mature human PH20 polypeptide, and SEQ ID NOS: 3 and 32-66 

correspond to C-terminally truncated forms of the full-length amino acid sequence of SEQ ID 

NO:7. 

Applicant agrees with the Examiner that no art of any record, including Prothmann et 

al. (Mo!. Phylogenet. Evol. 63:52-63 (2012)), Lin eta!. (Proc. Natl. Acad Sci. US.A. 

90:10071-10075 (1993)), and U.S. Patent Publication No. 2010/0143457 (the '457 patent), 

singly or in any combination, discloses, teaches or suggests mutations that increase 

hyaluronidase activity, and none, singly or in any combination, discloses, teaches or suggests 

the instantly claimed modified PH20 polypeptides, nor the properties thereof. 

The instantly claimed modified PH20 polypeptides containing the replacement(s) 

identified in the application demonstrate markedly increased hyaluronidase activity, such as 

hyaluronidase activity that is at least 12m,'<> of the activity of an unmodified PH20 polypeptide 

not containing the amino acid replacement(s). These results are taught in the extensive 

working examples provided in the instant application; the working examples provide a 

structure/function survey of PH20. For example, Example 4 provides the results of testing 

more than 6,700 modified PH20 polypeptides (see, e.g., Table 8) for hyaluronidase activity. 

The tested variants were identified as active (see, e.g., Table 9) or inactive (see, e.g., Table 

10). The results in Table 9 show that, of about 7,000 mutants that were tested, there are many 

mutations that confer activity that is increased compared to wild-type; among these are about 

536 mutations that confer 120% or greater than 120% of the hyaluronidase activity of wild­

type PH20. The instant claims are directed to those mutations and the resulting polypeptides 

that exhibit increased activity. There is no disclosure, teaching or suggestion in the cited 

references, singly or in any combination, of a modified PH20 polypeptide that exhibits such 

increased hyaluronidase activity, nor any reason to generate such a polypeptide, nor to 

modify (i.e., with a polymer, e.g., PEGylate) such modified PH20 polypeptides, nor to 

provide such polypeptides in a pharmaceutical composition. Thus, for these and other 

reasons, the claimed modified PH20 polypeptides are novel and unobvious. 

*** 
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Entry of the amendments and remarks into the file history of the above-captioned 

application respectfully is requested. 
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Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Ste. 700 
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/Stephanie Seidman/ 
Stephanie Seidman 
Reg. No. 33,779 
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where appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current 
correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; andior (b) 
indicating a separate "FEE ADDRESS" for maintenance fee notifications. 
CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections oruse Block I) Note: A certificate of mailing can only be used for domestic mailings of the 

Fee(s) Transmittal. This certificate cannot be used for any other 
accompanying papers. Each additional paper, such as an assignment or 
formal drawing, must have its own certificate of mailing or transmission. 

13565 7590 07/16/2020 

Dentons US LLP 
4655 Executive Drive 
Suite 700 
San Diego, CA 92121-3128 

Certificate of Transmission by EFS-WEB 
I hereby certify that this paper is being transmitted via the 
Electronic Filing System (EFS-WEB) to the United States Patent 
and Trademark Office as follows: 

Rosalind E. Smith (Depositor's name) 

/Rosalind E. Smith/ (Signature) 

October 01, 2020 (Date) 

APPLICATION NO. FILING DATE FIRST NA.:',1ED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 
15/226,489 08/02/2016 Ge Wei 33320.03087.US25/3087B 9968 

TITLE OF INVENTION: PH20 POLYPEPTIDE VARIANTS, FORJ\iULA TIO NS AND USES THEREOF 

APPLN.TYPE ENTITY STATUS ISSUE FEE 

NONPROVISIONAL UNDISCOUNTED $1000 

EXA.:VlINER ART UNIT 
LIU, SAMUEL W. 1656 

1. Change of correspondence address or indication of "Fee Address" 
(37 CFR 1.363 ). 

[ ] Change of correspondence address (or Change of 
Correspondence Address form PTO/SB/122) attached. 

PUBLICATION FEE 

$0 

CLASS-SUBCLASS 
424-094620 

PREV. PAID ISSUE 
FEE 

$0 

2. For printing on the patent front page, list 
( 1) the names of up to 3 registered patent 

attorneys or agents OR alternatively, 
(2) the name of a single firm (having as a 

TOTAL FEE(S) DUE DATE DUE 

$1000 10/16/2020 

l. Dentons US LLP 

2. Stephanie Seidman 
member a registered attorney or agent) and the 

[ ] "Fee Address" indication (or "Fee Address" Indication form names ofup to 2 registered patent attorneys or 3. 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a agents. If no name is listed, no name will be 
Customer Number is required. printed. 

3. ASSIGNEE NA1v1E AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is only appropriate when an assignment has 
been previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for filing an assignment. 
(A) NAME OF ASSIGNEE (B) RESIDENCE (CITY and STATE OR COUNTRY) 

Halozyme, Inc. San Diego, California 
Please check the appropriate assignee categoiy or categories (will not be printed on the patent):[ ] individual [X] corporation or other private group entity[ ] government 

4a. The following fee(s) are enclosed: 
[X] Issue Fee 
[X] Publication Fee (No small entity discount pem1itted) 
[X ] Advance Order - # of Copies -----"1'--'4=--------

5. Change in Entity Status (from status indicated above) 

] a. Applicant claims MICRO ENTITY status. See 37 CFR 1.29. 

] b. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid fee shown above) 
[ ] A check in the amount of infee(s) is enclosed. 
[ ] Payment by credit card. Form PT0-2038 is attached. 
[X] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number 50-0911 (enclose an extra copy ofthis fonn). 

a. NOTE: Absent a valid certification of Micro Entity Status (see form PTO/SB/15A and 15B), issue fee 
payment in the micro entity amount will not be accepted at the risk of application abandoillllent. 
b. NOTE: If the application was previously under micro entity status, checking this box will be taken to be 
a notification of loss of entitlement to micro entity status. 

] c. Applicant changing to regular UNDISCOUNTED fee status. c. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

The Director of the USPTO is requested to ap_ply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
NOTE: The issue Fee and Publication Fee (1f required) will not be accepted from anyone other than the applicant, a registered agent or; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

(Authorized Signature) /Stephanie Seidman/ (Date) ______ O __ c ___ t ___ o ___ b ___ e ___ r_0---=1, .... 2=-0 .... 2=-0----___ _ 

Typed or Printed Name Stephanie Seidman Registration No. 33 779 
This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) an 
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and submitting 
the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chiefinformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, U.S. Patent and Trademark Office, P.O. Box 
1450, Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, 110 persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

1RANSMIT THIS FORM WITH FEE(S) 

SUBSTITUTE PTOL-85 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF C0~1ERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/226,489 

13565 7590 

Dentons US LLP 
4655 Executive Drive 
Suite 700 
San Diego, CA 92121 

08/02/2016 

10/16/2020 

FIRST NAMED INVENTOR 

Ge Wei 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

33320.03087.US25 I 3087B 9968 

EXAMINER 

LIU.SAMUELW 

ART UNIT PAPER NUMBER 

1656 

NOTIFICATION DATE DELIVERY MODE 

10/16/2020 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

MLAIPSD@Dentons.com 
lucy.begalla@dentons.com 
rosalind.smith@dentons.com 

PTOL-90A (Rev. 04/07) 
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Response to Rule 312 Communication 

Application No. 

15/226,489 

Examiner 

SAMUEL W LIU 

Applicant(s) 

Wei etal. 

Art Unit AIA (FITF) Status 

1656 No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

1. ~The amendment filed on 01 October 2020 under 37 CFR 1.312 has been considered, and has been: 

a) ~ entered. 

b) ~ entered as directed to matters of form not affecting the scope of the invention. 

c) 0 disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)( 1) 

and the required fee to withdraw the application from issue. 

d) 0 disapproved. See explanation below. 

e) 0 entered in part. See explanation below. 

/SAMUEL W LIU/ 
Examiner, Art Unit 1656 

U.S. Patent and Trademark Office 

/MANJUNATH N RAO/ 
Supervisory Patent Examiner, Art Unit 1656 

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20201009 
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OK TO ENTER: /S.W.L/ 10/09/2020 

Attorney Docket No.: 33320.03087.US25/3087B 

TN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor( s) : Wei et al. 
Serial No. 15/226,489 
Filed August 02, 2016 

Art Unit 
Examiner 
Conf. No. 

1656 
Liu, Samuel W. 
9968 

Cust. No. 13565 
Title PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES 

THEREOF 

Mail Stop ISSUE FEE 
Commissioner for Patents 
U.S. Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

COMMENTS ON EXAMINER'S REASONS FOR ALLOWANCE AND 
AMENDMENT PURSUANT TO 37 C.F.R. §1.312 

Dear Sir: 

Entry of the following amendment and consideration of the following remarks 

respectfully are requested. This amendment is filed concurrently with the payment of the 

issue fee. 

Responsive to the Examiner's Reasons for Allowance, set forth with the Notice of 

Allowance, mailed July 16, 2020, entry of the following comments into the file history of the 

above-captioned application respectfully is requested. 

Amendments to the claims begin on page 2 of this paper. 

Remarks begin on page 11 of this paper. 

CERTIFICATE OF TRANSMISSION VIA EFS-WEB 

I hereby certify that this paper is being transmitted via the 
Electronic Filing System (EFS-WEB) to the United States 
Patent and Trademark Office on October 01, 2020. 

/Rosalind E. Smith/ 

Rosalind E. Smith 

-1-

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /S.W.L/ 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 15/226,489 Wei,Ge 

Examiner Art Unit 

SAMUEL W LIU 1656 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIMS 

Final Original 

1 1 
2 2 

+-JX. 3 
H\ 4 

5 5 
6 6 
7 7 
8 8 
9 9 

Change(s) applied 

to document, 

/M.A.F / 
8/20/2020 

Final 

10 

15 
11 
12 
16 
13 
17 
3 
18 

I/SAMUEL W LIU/ 
Examiner, Art Unit 1656 

(Assistant Examiner) 

Original 

10 

11 
12 
13 
14 
19 
23 
27 
28 

/MANJ UNA TH N RAO/ 

Final Original 

Supervisory Patent Examiner, Art Unit 1656 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Final Original Final Original Final Original Final Original Final Original 

04 July 2020 
Total Claims Allowed: 

(Date) 18 

06 July 2020 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 none 
Part of Paper No.: 20200701 

Page 3 of 3 
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UNITED STATES PA TENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

APPLICATION NO. 

15/226,489 

13565 7590 

Dentons US LLP 
4655 Executive Drive 
Suite 700 
San Diego, CA 92121 

ISSUE DATE 

12/15/2020 

11/24/2020 

PATENT NO. 

10865400 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

33320.03087.US25 I 3087B 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

CONFIRMATION NO. 

9968 

The Patent Term Adjustment is 722 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments 
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at 
(571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Ge Wei, San Diego, CA; 
HALOZYME, INC., San Diego, CA; 
H. Michael Shepard, San Diego, CA; 
Qiping Zhao, San Diego, CA; 
Robert James Connor, Oceanside, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
IR103 (Rev. 10/09) 
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Attorney Docket No.: 33320.03087.US25/3087B 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventors 
Patent No. 
Issue Date 
Serial No. 
Filed 
Title 

: Ge Wei et al. 
: 10,865,400 Art Unit 1656 

December 15, 2020 Examiner Samuel W. Liu 
15/226,489 Conf. No. 9968 
August 02, 2016 Cust. No. 13565 
PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES 
THEREOF 

Mail Stop PATENT EXT. 
Commissioner for Patents 
U.S. Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

APPLICATION FOR PA TENT TERM ADJUSTMENT 
UNDER 37 C.F.R. § 1.705(b) 

Dear Sir: 

Patentee hereby files this Application for Patent Term Adjustment Under 3 7 C.F.R. 

1. 705(b) respectfully requesting reconsideration of the Patent Term Adjustment (PTA) 

accorded to U.S. Patent No. 10,865,400. The Determination of Patent Term Adjustment 

under 35 U.S.C. § 154(b) printed on the face of the patent, issued December 15, 2020, states 

that the Total PTA is 722 days. Reconsideration of the PTA Determination to increase 

Total PTA from 722 days to 794 days, respectfully is requested. 

Patentee hereby provides a statement of facts involved, specifying the correct PTA, 

the basis under 37 C.F.R. § 1. 702 for adjustment, the relevant dates for which the adjustment 

is sought, and the adjustment to which the patent is entitled. 

CERTIFICATE OF TRANSMISSION VIA EFS-WEB 

I hereby certify that this paper is being transmitted via the 
Electronic Filing System (EFS-WEB) to the United States 
Patent and Trademark Office on December 30. 2020. 

/Rosalind E. Smith/ 
Rosalind E. Smith 
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Inventors 
Patent No. 
Issue Date 
Serial No. 
Filed 

: Ge Wei et al. 
: 10,865,400 

December 15, 2020 
15/226,489 
August 02, 2016 

Attorney Docket: 33320.03087.US25/3087B 
Application for Patent Term Adjustment 

Under 35 C.F.R. § l.705(b) 

STATEMENT OF FACTS 

U.S. Application Serial No. 15/226,489 issued as U.S. Patent No. 10,865,400 on 

December 15, 2020. Patentee is filing this Application for Reconsideration qf Patent Term 

Acijustment within two months of the patent grant. The Determination of Patent Term 

Acijustment Under 35 USC. 154(b) as printed on the face of the instant patent, issued on 

December 15, 2020, states that the Total Patent Term Adjustment at issuance is "722" days. 

Patentee respectfully requests reconsideration of patent term adjustment as provided below. 

Time Period 1: October 15, 2019 to October 18, 2019 

On October 15, 2019, Applicant filed its Response to the Non-Final Office Action of 

May 15, 2019. The Patent Office accorded 61 days of Applicant Delay to the Response. 

Applicant does not dispute this adjustment. 

On October 18, 2019, Applicant filed a Request for Corrected Filing Receipt with an 

updated Application Data Sheet, correcting the relationship of this application as provided in 

the amendment to the specification filed with the response to the Non-Final Office Action. 

The Patent Office accorded O days of Applicant Delay to this submission. Applicant 

submits that it may be appropriate to accord 3 days of Applicant Delay under 37 CFR 

1.704(c)(8) as a supplemental submission after the response to the Office action. 

Time Period 2: April 24, 2020 to July 8, 2020 

On April 24, 2020, Applicant filed its Response to Non-Final Office Action of 

January 23, 2020. The Patent Office accorded 1 day of Applicant Delay to the Response. 

Applicant does not dispute this adjustment. 

On July 8, 2020, Applicant filed an IDS with the Safe Harbor Statement under 

3 7 C.F.R. 1. 704(d) that the IDS was a submission filed within 30 days of receipt of a 

communication received from a counterpart foreign application. The Patent Office accorded 

75 days of Applicant Delay to the IDS. Applicant disputes this adjustment. 

The U.S. Patent and Trademark Office (USPTO) has treated the IDS, filed July 8, 

2020, as a supplemental paper under 1. 704( c )(8). The USPTO has accorded Applicant Delay 

beginning the patent term reductions on April 24, 2020, the day after the Response to Non­

Final Office Action was filed, and ending on July 8, 2020, the date the IDS was filed, for 

75 days of Applicant Delay. Information disclosure statements filed as a result of the citation 

of information that is promptly filed with the Office within 30 days of receipt, when 

-2-
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Inventors 
Patent No. 
Issue Date 
Serial No. 
Filed 

: Ge Wei et al. 
: 10,865,400 

December 15, 2020 
: 15/226,489 
: August 02, 2016 

Attorney Docket: 33320.03087.US25/3087B 
Application for Patent Term Adjustment 

Under 35 C.F.R. § l.705(b) 

accompanied by a statement pursuant to 37 C.F.R. § l.704(d), are exempt from patent term 

reductions under 37 C.F.R. § l.704(c)(6), (c)(8), (c)(9), and (c)(l0). 

The IDS filed on July 8, 2020, provides the Office with the requisite statement under 

l.704(d) that the communication was issued by a counterpart foreign application and was not 

received by any individual designated in§ 1.56(c) more than 30 days prior to filing the IDS 

of July 8, 2020, and the statement provides the Office with the date the communication was 

received by U.S. counsel (received on June 18, 2020). Applicant submits that it complied 

with 37 C.F.R. § 1.704(d) and that the 75 days of Applicant Delay accorded to the IDS of 

July 8, 2020, is improper and should be removed. 

Adiustments Not in Dispute 

Applicant does not dispute the following patent term adjustments: the 28 days of 

Applicant Delay accorded to the Response to Restriction Requirement, filed March 8, 2019; 

the 61 days of Applicant Delay accorded to the Response to Non-Final Office Action, filed 

October 15, 2019; the 1 day of Applicant Delay accorded to the Response to Non-Final Office 

Action, filed April 24, 2020; the 16 days of Applicant Delay accorded to the 312 Amendment, 

filed October 1, 2020; the 402 days of USPTO "A" Delay accorded to the Restriction 

Requirement, mailed November 8, 2018; nor the 501 days ofUSPTO "B" Delay days. 

REMARKS 

In consideration of the events described above, Applicant submits the Total PTA 

calculation of 722 days is understated as of the date of patent issuance. Applicant 

respectfully requests reconsideration of the patent term adjustment in the following manner: 

1. USPTO Delay: 903 days - correct as stated; 

2. Reduce Applicant Delay from 181 days to 109 days; 
(181 - 75 + 3 = 109 days) 

3. Increase Total PTA days from 722 days to 794 days. 
(903 - 109 = 794 days) 

U.S. Patent No. 10,865,400 is not subject to a Terminal Disclaimer. 

Any fees that may be due in connection with the filing of this paper or with this patent 

application should be charged to Deposit Account No. 50-0911. If a Petition for Extension of 

Time is needed, this paper is to be considered such Petition. 

* * * 

,., 
-.J-
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Inventors 
Patent No. 
Issue Date 
Serial No. 
Filed 

: Ge Wei et al. 
: 10,865,400 

December 15, 2020 
15/226,489 
August 02, 2016 

Attorney Docket: 33320.03087.US25/3087B 
Application for Patent Term Adjustment 

Under 35 C.F.R. § l.705(b) 

If there are any questions, please contact the undersigned. Thank you for your 

courtesy and consideration. 

Attorney Docket No. 33320.03087.US25/3087B 
Address all correspondence to: 
Customer No. 13565 
Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Suite 700 
San Diego, California 92121 
Telephone: (619) 595-8010 
Facsimile: (619) 595-8135 
email: stephanie.seidman@dentons.com 

Respectfully submitted, 

/Stephanie Seidman/ 
Stephanie Seidman 
Reg. No. 33,779 

-4-
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Inventors 
Patent No. 
Issue Date 
Serial No. 
Filed 

: Ge Wei et al. 
: 10,865,400 

December 15, 2020 
15/226,489 
August 02, 2016 

Attachment 1 

Attorney Docket: 33320.03087.US25/3087B 
Application for Patent Tenn Adjustment 

Under 35 C.F.R. § l.705(b) 

Copy of Patent Term Adjustment Screen from PAIR 
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Private Pair Page 1 of 3 

uspto.G formation Retrieval 
lhe United States rademark Office 
an agency of lhe Department of Comme·ce 

Home Patents Trademarks Other Sign-Off Authenticated Session as Stephanie L. Seidman 

Patent eBusiness 

...._ Electronic Filing 

_._ Patent Application Information 
(PAIR) 

..,_. Patent Ownership 

_._ S11pplemental Resources & S1ipoort 

Patent Information 

Patent Guidance and General Info 

..,_. Codes Rules & Manuals 

..,_ Employee & Office Directories 

..._ Resources & Public Notices 

Patent Searches 

Patent Official Gazette 

_._ Search Patents & Applications 

+ Search Biological SPguences 

_._ Copies Products & Services 

Other 

Copyrights 

~ 
Policy & Law 
Reports 

PTO ignored the Safe Harbor Statement 

Secured Patent Application Information Retrieval □ 

, ::.'i•J•' Download Application Bibliographic Data O Order Certified Application As Filed Order Certified File Wrapper '1! View Order LiSt 

15/226,489 PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES THEREOF ~~~~~-OJOS?.US25 I ~ 

r 
Select 

New Case 
App!1canor1rr.ansaclion1 Image File' Patent Terrn I Conbnu,ty I 

Data , History , Wrapper Ad;,..stments. Data 
Fees Pt1bhshed Addf"ess & Suppleme11t.al Assignments I O,splay 

~Document9:AHorney/Agent Content Refere:"lce,s 

Patent Term Adjustment 
Filing or 371(c) Date: 08-02-2016 Overlapping Days Between {A and B} or {A and C}: 

Issue Date of Patent: 12-15-2020 Non-Overlapping USPTO Delays: 

A Delays: 402 OK PTO Manual Adjustments: 

B Delays: 501 OK Applicant Delays: (181 - 75 +3 ~ 109 days) ... 

C Delays: O Total PTA Adjustments: (903 -109 ~ 794 days) ••• 

Patent Term Adjustment History Explanation Of Calculations 0 
Number Date Contents Description 

135.5 12-15-2020 PTA 36 Months 

135 12-15-2020 Patent Issue Date Used in PTA Calculation 

134 

133 

132 

131 

130 

129 

128 

127 

126 

125 

124 

123 

122 

121 

120 

119 

118 

117 

116 

115 

114 

113 

112 

111 

110 

109 

108 

107 

11-11-2020 Export to Final Data Capture 

11-09-2020 Finished Initial Data Capture 

11-10-2020 Dispatch to FDC 

11-10-2020 Application Is Considered Ready for Issue 

07-08-2020 Information Disclosure Statement considered 

10-16-2020 Email Notification 

10-16-2020 Mail Response to 312 Amendment (PTO-271) 

10-11-2020 Office Action Review 

10-09-2020 Response to Amendment under Rule 312 

10-09-2020 Printer Rush- No mailing 

10-08-2020 Pubs Case Remand to TC 

10-01-2020 Amendment after Notice of Allowance (Rule 312) 

10-01-2020 Issue Fee Payment Verified 

10-01-2020 Issue Fee Payment Received 

08-27-2020 Email Notification 

08-27-2020 Mail Miscellaneous Communication to Applicant 

08-22-2020 Printer Rush- No mailing 

08-22-2020 Miscellaneous Communication to Applicant - No Action Count 

08-22-2020 Information Disclosure Statement considered 

08-21-2020 Pubs Case Remand to TC 

07-22-2020 Sequence Forwarded to Pubs on Tape 

07-15-2020 Export to Initial Data Capture 

07-16-2020 Electronic Review 

07-16-2020 Email Notification 

07-16-2020 Mail Notice of Allowance 

07-13-2020 Office Action Review 

07-13-2020 Office Action Review 

07-13-2020 Office Action Review 

PTO(Days) APPL(Days) 

501 

16 

106 07-13-2020 Office Action Review IDS contains Safe Harbor Statement under 1.704(d) and should not 

0 

903 OK 

0 

181 NO 

722 NO 

Start 

0.5 OK 

0 

0 

0 

0 

0 

0 

0 

123 OK 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 OK 

0 

0 

0 

0 

under l.704(d), which was ~~-1-05 _____ o_7_-_0_8_-2_0_2_o __ I_n_fo_rm_a_ti_o_n_D_isc_lo_s_u_re_s_ta_t_e_m_e_n_t ..;.(I_D_S..;.)_F_il_ed_h_a_ve_b_e_e_n _ac_co_r_de_d_a_P_Pl_ica_n_t_de_la_v_. ______ """"'."_"T"_7_5
7 

___ _ 
present for this IDS. 

77 NO 

104 

103 

102 

101 

100 

99 

98 

97 

96 

95 

94 

93 

07-13-2020 Issue Revision Completed 

07-13-2020 Document Verification 

07-13-2020 Notice of Allowance Data Verification Completed 

07-08-2020 Information Disclosure Statement (IDS) Filed 

07-08-2020 Information Disclosure Statement (IDS) Filed 

07-06-2020 Examiner's Amendment Communication 

07-06-2020 Reasons for Allowance 
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01-23-2020 Mail Non-Final Rejection 

01-17-2020 Non-Final Rejection 
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53 04-26-2019 Information Disclosure Statement considered 

52 04-26-2019 Information Disclosure Statement considered 
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43 03-20-2019 Date For.'llarded to Examiner 
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37 11-05-2018 Restriction/Election Requirement 

35 

34 

33 

31 

30 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

0.5 

08-29-2018 

08-29-2018 

08-29-2018 

09-15-2017 

09-15-2017 

09-15-2017 

12-15-2016 

12-15-2016 

08-02-2016 

08-29-2016 

09-23-2016 

08-31-2016 

09-06-2016 

09-06-2016 

09-06-2016 

08-29-2016 

09-06-2016 

09-06-2016 

08-29-2016 

08-29-2016 

08-24-2016 

08-10-2016 

08-15-2016 

08-15-2016 

08-02-2016 

08-02-2016 

08-02-2016 

08-03-2016 

08-03-2016 

08-02-2016 

08-02-2016 

Information Disclosure Statement (IDS) Filed 

Information Disclosure Statement (IDS) Filed 

Information Disclosure Statement (IDS) Filed 

Electronic Information Disclosure Statement 

Electronic Information Disclosure Statement 

Information Disclosure Statement (IDS) Filed 

Application ready for PDX access by participating foreign offices 

PG-Pub Issue Notification 

Oath or Declaration Filed (Including Supplemental) 
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Application Is Now Complete 

Filing Receipt - Updated 
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Filing Receipt 
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Terms of Use 

~ 

• Contact the Patent Electronic Business Center at (866) 217-9197,::1 (toll free) or e-mail EBC@u.soto.gov for specific questions about Patent 

Application Information Retrieval (PAIR). 
• If you experience technical difficulties or problems with PAIR outside normal Patent Electronic Business Center hours (M-F, 6AM to 12AM ET}, 

please call 1 800-786-9199'--. 

• Send general questions about USPTO programs to the USPTO Contact Center (UCCJ . 

Federal Activities Inventory Reform 
[FAIR} Act 

Notification and Federal Employee 
Antidiscrimination and Retaliation 
(NoFEAR} Act 

Department of Commerce NoFEAR 
Act Report 

Regulations.gov 

STOP! Fakes.gov 

Emergencies/Security Alerts 

Information Quality Guidelines 
Budget & Performance 

Freedom of Infonmation Act [FOIA) 

Department of Commerce 

USA.gov 
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[STOP!} 

········-c~r~eF 
Site Index 

Contact Us 

USPTO Webmaster 

https ://ppair-my. uspto. gov /pair/PrivatePair 12/15/2020 



Petitioner Merck, Ex. 1002, p. 1018

Electronic Patent Application Fee Transmittal 

Application Number: 15226489 

Filing Date: 02-Aug-2016 

Title of Invention: PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES THEREOF 

First Named Inventor/Applicant Name: Ge Wei 

Filer: Stephanie L. Seidman/Rosalind Smith 

Attorney Docket Number: 33320.03087.US25 I 3087B 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

APPLICATION FOR PATENT TERM ADJUSTMENT 1455 1 210 210 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 210 
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Electronic Acknowledgement Receipt 

EFSID: 41522312 

Application Number: 15226489 

International Application Number: 

Confirmation Number: 9968 

Title of Invention: PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES THEREOF 

First Named Inventor/Applicant Name: Ge Wei 

Customer Number: 13565 

Filer: Stephanie L. Seidman/Rosalind Smith 

Filer Authorized By: Stephanie L. Seidman 

Attorney Docket Number: 33320.03087.US25 I 3087B 

Receipt Date: 30-DEC-2020 

Filing Date: 02-AUG-2016 

Time Stamp: 14:11:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $210 

RAM confirmation Number E2020BTE13010091 

Deposit Account 500911 

Authorized User Rosalind Smith 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

144507 

1 Transmittal Letter 3087Btra_ 12-30-20.pdf no 1 
ca9785 eOeS d b8252 7962d 2e 2fbff64 78f3 9d 

3226 

Warnings: 

Information: 

416139 

2 Patent Term Adjustment Petition 3087Bpta_ 12-30-20.pdf no 8 
89c20b2997a91 b728fb782ef1 3dcb6f30f24 

4f33 

Warnings: 

Information: 

30769 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
1 018431 f344459d581739e952f26a6f75e5f 

5373 

Warnings: 

Information: 

Total Files Size (in bytes) 591415 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Ai;u;~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No.: 33320.03087.US25/3087B 

IN THE UNITED STATES PA TENT AND TRADEMARK OFFICE 

: Ge Wei et al. Inventors 
Patent No. 
Issue Date 
Serial No. 
Filed 

: 10,865,400 Art Unit 1656 
December 15, 2020 Examiner Samuel W. Liu 
15/226,489 Conf. No. 9968 
August 02, 2016 Cust. No. 13565 

Title PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES 
THEREOF 

Mail Stop PATENT EXT. 
Commissioner for Patents 
U.S. Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TRANSMITTAL LETTER 

Dear Sir: 

Transmitted herewith is an Application for Patent Term Adjustment Under 37 C.F.R. 

§ I. 705(b) ( 4 pages) and 1 attachment, in response to the Determination of Patent Term 

Adjustment Under 35 USC.§ 154(b), as printed on the face of U.S. Patent No. 10,865,400, 

which issued December 15, 2020, for filing in connection with the above-identified 

application. 

1:8] Fee set forth in § 1.18(e) for application for patent term adjustment: $210.00 

[8J The Commissioner is hereby authorized to charge the fee for this Application for Patent Term 
Adjustment and any other fee that may be due in connection with this and the attached papers, 
or with this application during its entire pendency, or to credit any overpayment, to Deposit 
Account No. 50-0911. 

Attorney Docket No. 33320.03087.US25/3087B 
Address all correspondence to: 
Customer No. 13565 
Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Suite 700 
San Diego, California 92121 
Telephone: (619) 595-8010 
Facsimile: (619) 595-8135 
email: stephanie .seidman@dentons.com 

Respectfully submitted, 

/Stephanie Seidman/ 
Stephanie Seidman 
Reg. No. 33,779 

CERTIFICATE OF TRANSMISSION BY EFS-WEB 

I hereby certify that this paper is being transmitted via the 
Electronic Filing System (EFS-WEB) to the United States 
Patent and Trademark Office on December 30, 2020. 

/Rosalind E. S1nith/ 
Rosalind E. Smith 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

15/226,489 

13565 7590 

Dentons US LLP 
4655 Executive Drive 
Suite 700 
San Diego, CA 92121 

08/02/2016 

09/01/2021 

FIRST NAMED INVENTOR 

Ge Wei 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

33320.03087.US25 I 3087B 9968 

EXAMINER 

LIU.SAMUELW 

ART UNIT PAPER NUMBER 

1656 

NOTIFICATION DATE DELIVERY MODE 

09/01/2021 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

MLAIPSD@Dentons.com 
lucy.begalla@dentons.com 
rosalind.smith@dentons.com 

PTOL-90A (Rev. 04/07) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent No. 10,865,400 
Issue Date: 15 Dec 2020 
Application No. 15/226,489 
Filing or 37l(c) Date: 2 Aug 2016 
Attorney Docket No. 33320.03087.US25 I 
3087B 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

REDETERMINATION OF 
PATENT TERM 
ADJUSTMENT 

This is a decision on the "APPLICATION FOR PATENT TERM ADJUSTMENT UNDER 37 
C.F.R. § l.705(b )" ("Request"), filed December 30, 2020. Applicant requests the United States 
Patent and Trademark Office ("Office") correct the patent term adjustment determination 
("PTA") set forth on the patent from seven hundred twenty-two (722) days to seven hundred 
ninety-four (794) days. The Office's redetermination of the PTA indicates the correct PTA is 
seven hundred thirty-three (733 days. 

This redetermination of the PTA is NOT a "Director's decision on the applicant's request 
for reconsideration" within the meaning of 35 U.S.C. § 154(b)(4), and the issuance of this 
redetermination does not start the 180-day period set forth in 35 U.S.C. § 154(b)(4) to 
commence a civil action. 

Relevant Procedural History 

The patent issued with a PTA determination of 722 days on December 15, 2020. Applicant 
timely submitted the present Request with $200 petition fee on December 30, 2020. 

Decision 

The patent sets forth a PTA based on the following calculations previously made by the Office: 

(1) The period of delay under 35 U.S.C. § 154(b)(l)(A) ("A Delay") is 402 days; 
(2) The period of delay under 35 U.S.C. § 154(b)(l)(B) ("B Delay") is 501 days; 
(3) The period of delay under 35 U.S.C. § 154(b)(l)(C) ("C Delay") is O days; 
( 4) The number of days of overlapping delay ("Overlap") between the periods of 

A Delay, B Delay, and C Delay is O days; and 
(5) The period of delay under 35 U.S.C. § 154(b)(2)(C) ("Applicant Delay") is 

181 days. 
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The PTA is the sum of the days of A Delay, B Delay, and C Delay reduced by the number of 
days of Overlap and Applicant Delay. In other words, the following formula may be used to 
calculate the PT A: 

PTA= A Delay+ B Delay+ C Delay - Overlap -Applicant Delay 

The PT A is 722 days ( 402 days of A Delay + 501 days of B Delay + 0 days of C Delay - 0 days 
of Overlap - 181 days of Applicant Delay). 

Regarding the period of Applicant Delay: The Request discloses the Office failed to enter a 3 
day period ofreduction under 37 CFR 1.704(c)(8) for the supplemental paper filed on October 
18, 2019, after a reply was filed on October 15, 2019. The Request argues no reduction, rather 
than a 75 day period ofreduction is warranted under 37 CFR 1.704(c)(8) for the filing of an 
Information Disclosure Statement ("IDS") on July 8, 2020, after a reply had been filed on April 
24, 2020, because the IDS was accompanied by a statement under 37 CFR 1.704(d). The Request 
asserts the period of Applicant Delay is 109 (28 + 61 + 3 + 1 + 16) days. 

The Request asserts the correct PTA is 794 days ( 402 days of A Delay + 501 days of B Delay + 
0 days of C Delay - 0 days of Overlap - 109 days of Applicant Delay). 

As will be discussed, the Office concurs that a 3 day period of reduction is warranted under 37 
CFR 1.704(c)(8) for the filing of a supplemental paper on October 18, 2019 after a reply was 
filed on October 15, 2019. In addition, the Office concurs no reduction is warranted under 37 
CFR 1.704(c)(8) for the filing of an IDS on July 8, 2020 after a reply was filed on April 24, 
2020, because the IDS was accompanied by a safe harbor statement under 37 CFR 1.704(d). 

An audit of PT A calculations has revealed an error in the calculation of applicant delay under 37 
CFR 1.704(c)(10) in connection with the filing of an amendment under 37 CFR 1.312 on 
October 1, 2020, after a notice of allowance was mailed on July 16, 2020. A 77 day period of 
reduction, not a 16 day period ofreduction is warranted. 

Therefore, the Office finds that the period of Applicant Delay is 170 (28 + 61 + 3 + 1 + 77), and 
the correct PT A is 733 days ( 402 days of A Delay + 501 days of B Delay + 0 days of C Delay -
0 days of Overlap - 170 days of Applicant Delay). 

A Delay 

The Request does not dispute the Office's prior determination the period of A Delay is 402 days. 
The Office has recalculated the period of A Delay as part of the Office's redetermination of the 
PT A and confirmed the period of A Delay is 402 days. 

B Delay 

The Request does not dispute the Office's prior determination the period of B Delay is 501 days. 
The Office has recalculated the period ofB Delay as part of the Office's redetermination of the 
PTA and confirmed the period of B Delay is 501 days. 
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C Delay 

The Request does not dispute the Office's prior determination the period of C Delay is 0 days. 
The Office has recalculated the period of C Delay as part of the Office's redetermination of the 
PTA and confirmed the period of C Delay is O days. 

Overlap 

The Request does not dispute the Office's prior determination the number of days of Overlap is 0 
days. The Office has recalculated the number of days of Overlap as part of the Office's 
redetermination of the PT A and confirmed the number of days of Overlap is O days. 

Applicant Delay 

The Request disputes the Office's prior determination the number of days of Applicant Delay is 
170 days. The Office has recalculated the number of days of Applicant Delay as part of the 
Office's redetermination of the PTA and determined the number of days of Applicant Delay is 
170 days. 

The Request discloses a previously unidentified period of applicant delay under 37 CFR 
l.704(c)(8). 

37 CFR l.704(c)(8), provides: 

Circumstances that constitute a failure of the applicant to engage in reasonable 
efforts to conclude processing or examination of an application also include the 
following circumstances, which will result in the following reduction of the 
period of adjustment set forth in§ 1.703 to the extent that the periods are not 
overlapping: 

Submission of a supplemental reply or other paper, other than a supplemental 
reply or other paper expressly requested by the examiner, after a reply has been 
filed, in which case the period of adjustment set forth in§ 1.703 shall be reduced 
by the number of days, if any, beginning on the day after the date the initial reply 
was filed and ending on the date that the supplemental reply or other such paper 
was filed; ... 

The Office mailed a non-final Office action on May 15, 2019. Applicants were assessed a 61 day 
period ofreduction under 37 CFR l.704(b) for the reply filed on October 15, 2019. Applicant 
filed a supplemental reply/other paper on October 18, 2019. The supplemental reply/other paper 
does not appear to have been expressly requested by the examiner. A 3 day period of reduction 
under 37 CFR l.704(c)(8) is warranted, beginning on October 16, 2019, the day after the filing 
of the October 15, 2019 reply, and ending with the filing of the supplemental reply/other paper 
on October 18, 2019. Accordingly, a 3 day period ofreduction has been entered. 
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The Request asserts no reduction, not a 75 day period of reduction, is warranted under 37 CFR 
1. 704( c )(8) for the filing of an Information Disclosure Statement ("IDS") on July 8, 2020, after a 
reply was filed on April 24, 2020, because the IDS was accompanied by a statement under 37 
CFR 1.704(d). 

The Office concurs. 

37 CFR 1.704(d)(l) states, in pertinent part: 

(d)(l) A paper containing only an information disclosure statement in compliance with §§ 1.97 
and 1.98 will not be considered a failure to engage in reasonable efforts to conclude 
prosecution(processing or examination) of the application under paragraphs (c)(6), (c)(8), (c)(9), 
or (c)(lO) of this section, and a request for continued examination in compliance with § 1.114 
with no submission other than an information disclosure statement in compliance with §§ 1.97 
and 1.98 will not be considered a failure to engage in reasonable efforts to conclude prosecution 
(processing or examination)of the application under paragraph ( c )(12) of this section, if the paper 
or request for continued examination is accompanied by a statement that each item of 
information contained in the information disclosure statement: 

(i) Was first cited in any communication from a patent office in a counterpart 
foreign or international application or from the Office, and this 
communication was not received by any individual designated in§ 1.56(c) 
more than thirty days prior to the filing of the information disclosure 
statement or 

(ii) Is a communication that was issued by a patent office in a counterpart 
foreign or international application or by the Office, and this communication 
was not received by any individual designated in § 1.56( c) more than thirty 
days prior to the filing of the information disclosure statement. 

The IDS filed on July 8, 2020 was accompanied by a STATEMENT FOR SUPPLEMENTAL 
INFORMATION DISCLOSURE STATEMENT IN ACCORDANCE WITH 37 C.F.R. 
§1.704 (d), which included a statement complying with 37 CFR 1.704(d)(l)(i) and (ii). 
Accordingly, the Office concurs no reduction, not a 75 day period of reduction, is warranted 
pursuant to 37 CFR 1.704(c)(8) in connection with filing of the IDS on July 8, 2020, after reply 
was filed on April 24, 2020. The 75 day period of reduction under 37 CFR 1.704(c)(8) assessed 
in connection with the July 8, 2020 IDS has been removed. 

An audit of PT A calculations has revealed an error in the calculation of delay under 37 CFR 
l.704(c)(l0) in connection with the filing of a COMMENT ON EXAMINER'S REASONS FOR 
ALLOWANCE AND AMENDMENT UNDER 37 C.F.R. §1.312 on October 1, 2020, after a 
notice of allowance was mailed July 16, 2020. 

Supernus Pharm., Inc. v. Iancu, 913 F.3d 1351, 129 USPQ2d 1240 (Fed. Cir. 2019) impacted 37 
CFR 1.704(c)(10). See, the Federal Register notice, Patent Term Adjustment Reductions in View 
of the Federal Circuit Decision in Supernus Pharm., Inc. v. Iancu 85 Fed. Reg. 36335 (June 16, 
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2020). Relevant PTA rules have been revised to focus on the delay due to applicant's action 
rather than the consequences to the Office due to the applicant's actions. The changes in this final 
rule apply to original utility and plant patents issuing from applications filed on or after May 29, 
2000, in which a notice of allowance was mailed on or after July 16, 2020. A Notice of 
Allowance was mailed in this application on July 16, 2020. Therefore, new 37 CFR 1.704(c)(10) 
applies. 

37 CFR 1.704(c)(10) provides: 

( c) Circumstances that constitute a failure of the applicant to engage in reasonable efforts 
to conclude processing or examination of an application also include the following 
circumstances, which will result in the following reduction of the period of adjustment set 
forth in§ 1.703 to the extent that the periods are not overlapping: 

(10) Submission of an amendment under §1.312 or other paper, other than an 
amendment under§ 1.312 or other paper expressly requested by the Office or a 
request for continued examination incompliance with § 1.114, after a notice of 
allowance has been given or mailed, in which case the period of adjustment set forth 
in § 1.703 shall be reduced by the number of days, if any, beginning on the day after 
the date of mailing of the notice of allowance under 35 U.S.C. 151 and ending on the 
date the amendment under § 1.312 or other paper was filed. 

Turning to the facts of this case: A Notice of Allowance was mailed on July 16, 2020. The 
October 1, 2020 filing included a Rule 312 amendment that was not expressly requested by the 
examiner. 

Pursuant to 37 CFR 1.704(c)(10), a 77 day period ofreduction, beginning on July 17, 2020, the 
day after the date of the mailing of the notice of allowance under 35 U.S.C. 151, and ending on 
October 1, 2020, the date the amendment under§ 1.312 was filed, is warranted. A 77 day period 
ofreduction has been entered. The 16 day period ofreduction has been removed 

The period of Applicant Delay is 170 (28 + 61 + 3 + 1 +77). 

Conclusion 

The Request asserts the correct PTA is 794 days ( 402 days of A Delay + 501 days of B Delay + 
0 days of C Delay - 0 days of Overlap - 109 days of Applicant Delay). 

As previously discussed, the correct period of Applicant Delay is 170 days. 

Therefore, the correct PT A is 733 days ( 402 days of A Delay + 501 day of B Delay + 0 days of C 
Delay - 0 days of Overlap - 170 days of Applicant Delay). 
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A request for reconsideration of the instant redetermination of PT A may be filed if 
patentee disagrees with the Office's determination the correct PTA is 733 days. Such a 
request must be filed within TWO MONTHS of the issuance date of the instant 
redetermination of PTA. Extensions of the two-month time period may be obtained under 
37 C.F.R. § 1.136(a). The request for reconsideration does not need to include a fee if the 
request is filed within two months of the issuance date of the instant redetermination. If 
the request is filed more than two months after the issuance date of this decision, the 
request must include the appropriate extension of time fee. If a request for reconsideration 
is not filed within the maximum extendable period to file the request, the Office will sua 
sponte issue a certificate of correction adjusting the PTA to seven hundred thirty-three 
(733) days. 

Further correspondence with respect to this matter may be submitted as follows: 

By Internet: A request for reconsideration may be filed electronically using EFS Web. 
Document Code "PET.OP" should be used if the request is filed electronically. 

By mail: Mail Stop Petition 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

By facsimile: (571) 273-8300 

By hand: 

Attn: Office of Petitions 

U.S. Patent and Trademark Office 
Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

Telephone inquiries specific to this decision should be directed to the undersigned at (571) 272-
3230. 

/SHIRENE W BRANTLEY/ 
Attorney Advisor, OPET 

Enclosure: Draft Certificate of Correction 
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DRAFT COPY 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT 10,865,400 B2 

DATED December 15, 2020 

INVENTOR(S) : Wei et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

On the cover page, 

[*] Notice: Subject to any disclaimer, the term of this patent is extended or adjusted under 
35 U.S.C. 154(b) by 722 days. 

Delete the phrase "by 722 days" and insert - by 733 days--
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Electronic Patent Application Fee Transmittal 

Application Number: 15226489 

Filing Date: 02-Aug-2016 

Title of Invention: PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES THEREOF 

First Named Inventor/Applicant Name: Ge Wei 

Filer: Stephanie L. Seidman/Anh Nguyen 

Attorney Docket Number: 33320.03087.US25 I 3087B 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

CERTIFICATE OF CORRECTION 1811 1 160 160 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 160 
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Electronic Acknowledgement Receipt 

EFSID: 43778222 

Application Number: 15226489 

International Application Number: 

Confirmation Number: 9968 

Title of Invention: PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES THEREOF 

First Named Inventor/Applicant Name: Ge Wei 

Customer Number: 13565 

Filer: Stephanie L. Seidman/Anh Nguyen 

Filer Authorized By: Stephanie L. Seidman 

Attorney Docket Number: 33320.03087.US25 I 3087B 

Receipt Date: 16-SEP-2021 

Filing Date: 02-AUG-2016 

Time Stamp: 17:37:48 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $160 

RAM confirmation Number E20219FH39171006 

Deposit Account 500911 

Authorized User Anh Nguyen 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.21 (Miscellaneous fees and charges) 

37 CFR 1.20 (Post Issuance fees) 
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.16 (National application filing, search, and examination fees) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

136314 

1 Transmittal Letter 3087Btra.pdf no 1 
c2ab5 6a0c 44 2b282f8878f1 2 967f8c4 bcafca 

772 

Warnings: 

Information: 

264740 

2 Request for Certificate of Correction 3087B rcc.pdf no 19 
87cf0335f6921 c6be 7ee1 cc3f2665bae09f54 

e34 

Warnings: 

Information: 

441084 

3 Miscellaneous Incoming Letter 3087Bcoc.pdf no 29 
55f5a80b305deb0c0f87d3806641573e64b 

d0a7c 

Warnings: 

Information: 

13308761 

4 Miscellaneous Incoming Letter 3087Bspec.pdf no 12 
f954238ff348c24f82b4930bec73965f51383 

f22 

Warnings: 

Information: 

1094882 

5 Miscellaneous Incoming Letter 3087Bp49.pdf no 2 
4 fba84 2ee97 3 b65 9 52696903d4 73 c664f5 7 

e8ceb 

Warnings: 

Information: 

6180050 

6 Miscellaneous Incoming Letter 3087B312.pdf no 8 
d34f5de3a32b 1 c7ccbd7ca81 e4fa4680927c 

a3c1 

Warnings: 

Information: 
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38224 

7 Fee Worksheet (5B06) fee-info.pdf no 2 
f0ad1 e 7d0e1 cf69d5e925aab1 Sf1 30ea3766 

6fbf 

Warnings: 

Information: 

Total Files Size (in bytes) 21464055 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Attorney Docket No.: 33320.03087.US5/3087B 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor( s): 
Patent No.: 
Issue Date: 
Serial No. 
Filed 

Wei eta!. 
10,865,400 
December 15, 2020 
15/226,489 
August 02, 2016 

Art Unit 
Examiner 
Conf. No. 
Cust. No. 

1656 
Liu, Samuel W. 
9968 
13565 

Title PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES 
THEREOF 

Attn: Certificate of Correction Branch 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

TRANSMITTAL LETTER 

Dear Sir: 

Transmitted herewith are a Request for Certificate of Correction (19 pages); a 

Certificate of Correction (28 pages); a copy of page 9 of the Form PTO-1449 filed August 24, 

2016, as initialed by the examiner on April 26, 2019; copies of pages 15, 26, 63, 82, 83, 98, 

190, 198, 276, 277, and 315 of the Specification as originally filed on August 02, 2016 (11 

pages); and copies of pages 2-4 and 6-9 of Amendment Pursuant to 37 C.F.R. § 1.312 filed on 

October 01, 2020 (7 pages). Since not all the errors are those of the Patent Office, the 

Commissioner is authorized to charge the fee for filing these papers to Deposit Account No. 

50-0911. 

~ The Commissioner is hereby authorized to charge any fees that may be due in connection with this and 
the attached papers or with this application during its entire pendency to Deposit Account No. 50-0911. 

Attorney Docket No.: 33320.03087.US25/3087B 
Address all correspondence to: 13565 
Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Suite 700 
San Diego, California 92121 
Telephone: (619) 595-8010 
Facsimile: (619) 595-8135 
email: stephanie. seidman@dentons.com 

Respectfully submitted, 

/Stephanie Seidman/ 
Stephanie Seidman 
Reg. No. 33,779 

CERTIFICATE OF TRANSMISSION VIA EFS-WEB 
I hereby certify that this paper is being transmitted via the Electronic 
Filing System (EFS-VlEB) to the United States Patent and 
Trademark Office On September 16, 2021. 

/ Anh Nguven/ 
Anh Nguyen 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inv en tor( s) : 
Patent No.: 
Issue Date: 
Serial No. 
Filed 

Wei etal. 
10,865,400 
December 15, 2020 
15/226,489 
August 02, 2016 

Art Unit 
Examiner 
Conf. No. 
Cust. No. 

1656 
Liu, Samuel W. 
9968 
13565 

Title PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES 
THEREOF 

Attn.: Certificate of Correction Branch 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

REQUEST FOR CERTIFICATE OF CORRECTION 
Dear Sir: 

Pursuant to 37 C.F.R. §§ 1.322 and 1.323, the patentee respectfully requests that a 

issuance of a Certificate of Correction for the above referenced patent to correct the following 

errors: 

IN THE TITLE PAGES: 

In Item (56) References Cited, in U.S. PATENT DOCUMENTS, on page 1, 2nd 

column, line 31, please replace the inventor "Greennnwald" with -Greenwald-; 

In Item (56) References Cited, in OTHER PUBLICATIONS, on page 3, 1st 

column, line 26, please replace "claimed" with -claims-; 

In Item (56) References Cited, in OTHER PUBLICATIONS, on page 4, 1st 

column, line 60, please replace "Rearch" with -Research-; 

In Item (56) References Cited, in OTHER PUBLICATIONS, on page 5, 2nd 

column, line 20, please replace the author "Harahan" with-Hanahan-; 

IN THE SPECIFICATION: 

At column 13, line 15, please replace "Mat" with-Mat-; 

At column 22, line 36, please replace "Mat" with -M at-; 

At column 53, lines 7-8, please replace "poly-propylene oxide)" with -

poly(propylene oxide)-; 

At column 69, line 2, please replace "w-site" with -co-site-; 

CERTIFICATE OF TRANSMISSION VIA EFS-WEB 
I hereby certify that this paper is being transmitted via the Electronic 
Filing System (EFS-WEB) to the United States Patent and 
Tradema1k Office On September 16, 2021. 

/ Anh Nguven/ 
Anh Nguyen 
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Inventor(s): Wei et al. 
Patent No. : 10,865.400 
Issue Date : December 15, 2020 

Attorney Docket No.: 33320.03087.US25/3087B 
Request for Certificate of Correction Pursuant to 

37 C.F.R. §§ 1.322 and 1.323 
Serial No. 15/226,489 
Filed August 02, 2016 

At column 69, line 5, please replace "w-site" with-OJ-site-; 

At column 69, line 10, please replace "w-site" with -OJ-site-; 

At column 69, line 46, please replace "w-site" with -OJ-site-; 

At column 69, line 53, please replace "w-site" with -OJ-site-; 

At column 90, line 40, please replace "179" with -I79-; 

At column 90, line 49, please replace "5235" with -S235-; 

From column 120, line 46 to column 133, line 36, please replace Table 5 with the 

following amended Table: 

TABLE 5: Inactive Mutants 
Corres- Replacement Corres- Replacement Corres- Replacement 
ponding ponding ponding 
Position Position Position 

2 HKWY 3 AGKPTV 4 DEFGLPWY 
5 DGILMNPQR 6 EFTVY 7 CDFGHIKLQ 

TVWY RSTWY 
8 DEGHNRSW 9 CDEGNP 10 FILMY 
11 ACFILPTWY 12 GHW 13 EGILMV 
14 AEGHKNPQW 15 EFGKNPQRS 16 ACDEFGHK 

y MPRSTY 
17 DEGHILNPQ 18 CDFGHILMP 19 ACFGHILMP 

RSTVWY QSTVY QRSVWY 
20 DEFHKLNPR 21 ACDEGHILM 22 CEGKP 

TVY RSTVW 
23 AFLMNPRST 25 DEFGHIKLN 27 C 

V PRSTVY 
33 CDHNVY 34 ILNSTV 35 ADGPRS 
36 CFVWY 37 CEGNS 38 EGKLNQRT 

w 
39 CDFW 40 ADEGKNRST 41 Q 

V 
42 DEHIKLMPQ 43 AEFGIKLQR 44 ACFGHILNQ 

RSTV V RSTWY 
45 ADFGPW 46 PW 47 V 
48 p 49 CDGHP 50 V 
51 CFIMPTWY 52 CEFWY 53 ACDEGHLNP 

QRSTWY 
54 DEGPRY 55 ADGHNPQRT 56 ACEGHIKLP 

VY RSTVW 
57 ADFGIMPQR 58 A 59 AEILMPR TV 

vw WY 
60 ADFGHILNPQ 61 AEFGHNPQR 62 ACDFIKLMP 

STVY TWY QRSTVY 
63 CGP 64 ACDEFGHIK 65 ACDGHIKNR 

LPQRSTVW STVWY 
66 ACDEGIKLNP 67 DEGPRTW 68 ACGILPVY 

STY 

2 
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69 NT 
72 CFHIPVW 
76 ACFGIK LPQ 

RSTVW 
79 ADFGHKNPS 

WY 
82 YEK 

86 CP 

89 ADEGQSTWY 
92 EFHKPQR WY 

96 SVHPRSTW 
100 CEFGNPRST 

WY 
103 AEFGHILQRT 

VWY 
106 ACDFHLMNP 

SWY 
109 CDELMRTW 
112 CEGHLNPS 
115 ACDFGHIKL 

MRSVY 
118 CDEGPR WY 

122 A CEFIKQR S 
TV 

125 CDGLNW 
128 EP 

131 p 

134 ACDFGHKPQ 
RSW 

137 FGHNPRWY 
143 CHPRST 
149 E 
152 L 
155 PY 

158 DKPRY 
163 CP 

166 D 

169 ADFGHKNPQ 
STY 

172 DEILPQTVW 
y 

175 CDGKPRS 

178 EILVW 

70 
73 
77 

80 

84 

87 

90 
94 

98 
101 

104 

107 

110 
113 
116 

119 

123 

126 
129 

132 

135 

138 
144 
149 
153 
156 

159 
164 

167 

170 

173 

176 

180 

Attorney Docket No.: 33320.03087.US25/3087B 
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Q 71 p 
p 75 DGP 

DELPQRTV 78 ADI MP TY 

ADEF GIKLM 81 ACEGHLNPS 
NRSTVY VWY 

y 85 ACDEFGHNQ 
ST 

p 88 ACEFGIKLM 
PRSTVY 

CG 91 DEF GHIL T 
GP 95 ACEFGHKLM 

PQSVWY 
p 99 CEGINPVW 

ACFHIKLMN 102 p 
QRST 
FPW 105 CMN 

ACHKPQSVW 108 DEFKLMPQT 
VY 

FKLMPW 111 HIQ 
RV 114 ILPTV 

ACDEGHILN 117 DGIKNQRSV 
PQSVW w 

AKILNPR 121 ACEFGHKLM 
PWY 

ACDEHLMPQ 124 CDEFN 
RSTVY 

FHILNPY 127 K 
ACDEGHLPQ 130 CDGHLNST 

STVW WY 
p 133 DEFGHLMNP 

RTVW 
p 136 p 

V 139 p 

AEFIKPQSVY 145 TW 
p 150 V 

EFMPRTV 154 DEGPSWY 
p 157 ACDEGHIKL 

M PQRSTV 
WY 161 w 

ACDEGHNPQ 165 CHPT 
R 
V 168 ACDEFGKLP 

RSVWY 
CDEGMPWY 171 CDHMNRSW 

y 

DEGHILMPS 174 p 
VWY 

ACEFGHIPQS 177 ACDFGHLM 
TVW ORSTVW 

ACEPRS 181 ACDEFHIKL 
RS 

3 
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182 ACDEHNPQR 
STVY 

185 ADEFGIKPRS 
TVWY 

188 ACFGHLMNP 
QRSTVW 

191 AEFGKLMPQ 
RSTVWY 

194 ACILPSTV 
198 vw 

201 AFLMNPRST 
vw 

204 ACEGHIKQR 
ST 

208 DGPW 

211 CFGHIKMPR 
STVW 

214 ACDEGHKNP 
RSTY 

217 ACGHPQSTV 
w 

220 GKNPRW 
223 CDEGHKLPQ 

RSTVWY 
226 ACDEFGLNQ 

RSTVWY 
229 EFGKLPQTV 

w 
232 CGHKLNPQV 

y 

235 FLMRWY 
239 CFGHILPRST 

VWY 
242 ACD GILMPR 

STVW 
245 ACFLPQRSTV 

248 CDEGIMPT 

251 DFGHKPSTW 

254 CDEGIKLPQR 
TVWY 

257 D 
261 p 

264 DEFG LMR TV 
WY 

267 DGHIKNRSW 

270 ACEFGHIPY 
273 ACDGILPQSV 

w 

183 

186 

189 

192 

195 
199 

202 

206 

209 

212 

215 

218 

221 
224 

227 

230 

233 

236 
240 

243 

246 

249 

252 

255 

258 
262 

265 

268 

271 
274 

Attorney Docket No.: 33320.03087.US25/3087B 
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CDEGIKNPQ 184 ACDEFGHKL 
RSV MPRSV 

AD GHIKLNP 187 AFGHILMNQ 
QRSVW RSTVWY 

AEGHKLMNP 190 CEFGHKLNQ 
RSTVWY RSTVW 

CFGKLMNPQ 193 ADKLMPV 
RVWY 

s 197 C 
EGHIKLPRS 200 AFGHKLMPQ 

w RSWY 
AEFGHKNPQ 203 ADEGHLMN 

RVWY QRSTV 
CDFGPY 207 AFGMPQRST 

vw 
CP 210 ACDEGKMN 

PSTVWY 
AGHIKLMPV 213 PS 

w 
CP 216 DEGHIKLMN 

PQRTV 
AIKLPSV 219 p 

DEHKPR 222 PY 
ADEFGMPQR 225 ADEGHKPQR 

STWY TVW 
AFGHIKLMP 228 AEFGHLMNP 

QRTVWY RSTW 
AEGHKMNPR 231 ACDFGHIKL 

STVWY PQRSV 
DIPST 234 ADEGHNPST 

vw 
CILNQTY 238 FGLPVWY 
EFGNWY 241 ACDEGIPRS 

TVW 
CDFGHLMPQ 244 ADGIVY 

RSWY 
ACDEGHIKL 247 ACFHNPQRS 

MPSTVW TWY 
AGHIKMQSY 250 CFGHKLMNP 

QRSTVW 
ADEFGHIKL 253 ADEGHLMN 

NPSTY QRSW 
CDLPVW 256 CDEGP 

LPVW 260 CP 
ADE GHIKQR 263 EFPQW 

STVWY 
ADFGHKLMN 266 ACGHMPQRS 

QRS TVW 
ACFGHKLNP 269 EKLMNPQR 

QSTVW 
ADEHKTW 272 HLNPW 

CEGHNQWY 275 AFGIKLMQT 
vw 

4 
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276 FPW 
280 DI MNRSTVW 

283 ACDFW 
285 KPRTV 

288 DEFGHIKPRT 

291 ACDEFMNTW 
y 

294 AEGHKLNPQ 
RSTW 

297 CEHLNPQRS 
TY 

300 ACDEFLMNP 
QSTVW 

303 ACDEFGKLM 
RWY 

306 ACHILVWY 
310 CEFKL 
313 C 
316 EGIKLMPRST 

VWY 
319 CEFGHIKMP 

QRSVWY 
322 CDEGILNPRS 

TVW 
325 CREGHNW 

330 ACDEGILMN 
PRSVW 

333 GHIKPRSTW 
y 

336 AEFGKNPRS 
TVWY 

339 DEFGHLNPST 
VWY 

342 DEFHKLMPQ 
RTY 

345 A CEHKNQR T 
VY 

348 CHILPQR TV 
WY 

351 CDEFHNR WY 

354 CDEGHIKLM 
PQSVWY 

357 DEFGLMQR 
360 ACEFGIKLMP 

QRV 
363 ACDEFGHIPQ 

RSTVW 
366 ACEFGKMPQ 

RTW 

278 
281 

284 
286 

289 

292 

295 

298 

301 

304 

307 
311 
314 
317 

320 

323 

327 

331 

334 

337 

340 

343 

346 

349 

352 

355 

358 
361 

364 

367 
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MP 279 ACFGLWY 
AD GHIKNPQ 282 FLVWY 

RSVW 
CDFW 284 CIP 

ACDFHKMPT 287 ACDEGKLNP 
y QRS 

ACEGHLPQR 290 DQY 
SY 
IL T 293 EN 

CGHILNPTV 296 CFGIKMQRS 
y TVWY 

CELMNPQST 299 ACDFGHLMP 
WY QT 

EGHKMNPQR 302 CDEFGHLMP 
SWY RSTY 

ACDGIMNPQ 305 LPQRSTVY 
STVY 

CIP 308 CFLMVWY 
CEFILPVW 312 CEMVW 

CLW 315 CIV 
GP 318 CPW 

CPV 321 EMP 

ACEGHKNRS 324 CFPVWY 
TV 

AEFGHNQRS 329 CFGHIKLNQ 
TVWY RSTVWY 

ACDEFHKQR 332 ACDEFGHKL 
STWY NPRSTY 

ACDEGMNRS 335 FGHIKLPVW 
y 

CFGIKLMR T 338 CDEFGHIKL 
w PRTV 

ACDEFGHKP 341 AEGHKLMN 
RSTVW QRST VY 
CDFIPW 344 FGHLMNPQR 

STWY 
ADFGIKLMP 347 CFIPTVW 

RSTVW 
DFGPVWY 350 ADEFHKLM 

NPRSTVY 
ADEFGKMPQ 353 CFGHKLMQ 

RSTVWY RSW 
DFGHLMNPQ 356 CGKLPRTVW 

RSTVWY 
EHIKPQRW 359 AFGLPW 

ACEGMNPQR 362 ACEGHKLM 
svw NPRSTVW 

ACDEFGKLM 365 ACDEGMNP 
PRSTVY QRSTWY 

EFILMQV 368 CPW 

5 
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369 CEFIKLPQV 
w 

372 ADEFGHKLN 
PRSTVW 

375 CFPVY 
378 DEFILMQTW 

y 

381 GLPWY 

384 CFMQST 

387 CEFGHILMN 
VWY 

390 ACEFGHLNP 
RSTVWY 

393 CP 

396 CFGIPY 

399 DP 

402 ADEFLMPQR 
STVWY 

405 CIV 

410 w 
413 HIKLP 
416 cs 

420 ADFGHKLNR 
STWY 

424 ACEGHNQRS 
WY 

427 ACFLPVWY 

430 ADELMNSTV 
434 HKPQRW 
439 NR 
442 MNS 

370 

373 

376 
379 

382 

385 

388 

391 

394 

397 

400 

403 

406 

411 
414 
417 

422 

425 

428 

431 
437 
440 
443 
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ADEGHKLNP 371 p 
QRSVY 

CPW 374 DE 

IPW 377 CILV 
ACEFILMW 380 CDEGQRS 

EGHKLMNPQ 383 GP 
RSTWY 

CLMPWY 386 ACFGHILMN 
QRSTVY 

CGPQ 389 FV 

ADGHKNPQR 392 CP 
STVWY 

ADEGIKNPQ 395 CLMP 
RSTV 

ACEFGILMP 398 ACEGHILNP 
QTV RSTVWY 

ADEFGILMP 401 CFHKRWY 
QRSTVY 

ACEGHKLMN 404 CDFGHLMN 
PQRT RVWY 

PR 408 AEFGIKLPR 
STVWY 

DEFG 412 EH 
ADEGHKRST 415 CDEP 
ADEFGHKMP 419 DP 

QR 
CDGHLMNQ 423 ADEFGHLMP 

RSY QRSTVW 
ELPWY 426 CFMR 

ACDEGHNRS 429 ADKLNPSTV 
y WY 
p 432 CFIKLMPY 
T 438 y 

Q 441 R 
D 

At column 178, line 28, please replace "f 15%" with-± 15%-; 

At column 185, line 25, please replace "U520100074885" with-US20100074885-; 

At column 293, line 25, please replace "Jasco J-810-1505" with-Jasco J-810-

150S-; 

At column 293, line 26, please replace "PTC-4245" with-PTC-424S-. 

6 
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IN THE CLAIMS: 
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From column 299, line 36 to column 300, line 44, please replace claim 1 with the 

following amended claim: 

1. A modified PH20 polypeptide, comprising one or more amino acid 

replacements in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from 

the group consisting of SEQ ID NOS: 3, [[7]]L. and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at 

least 120% of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid replaeemeHts)replacement(s): wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity 

of the unmodified PH20 polypeptide are measured under identical conditions; 

the amino acid replacement(s) confer(s) the increased hyaluronidase activity; 

at least one amino acid replacement confers the increased hyaluronidase activity, and 

is at a position corresponding to a position selected from 1, 15, 24, 27, 29, 30, 31, 32, 33, 37, 

39, 48, 63, 67, 69, 71, 72, 73, 75, 87, 92, 93, 94, 118, 120, 135, 141, 147, 148, 150, 151, 152, 

155,156,163,164,165,170,198,209,212,215,219,233,236,247,257,259,260,263, 

269,271,272,276,278,282,293,305,308,313,320,324,325,326,328,353,359,371, 

377,380,389,392,395,405,409,410,418,425,436,437,438,441,442, [[446]]446,and 

447, with reference to amino acid positions set forth in SEQ ID NO:3; 

corresponding amino acid positions are identified by alignment of the PH20 

polypeptide with the polypeptide having the sequence of amino acids set forth as SEQ ID 

NO:3, with the proviso that if the modified PH20 polypeptide includes only a single amino 

acid replacement, the replacement does not correspond to amino acid replacement N219A 

with reference to amino acid positions set forth in SEQ ID NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 3, [[7]]L. and 32-66. 

From column 300, line 45 to column 303, line 11, please replace claim 2 with the 

following amended claim: 
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2. The modified PH20 polypeptide of claim 1, comprising at least one amino 

acid replacement selected from among replacement with: H at a position corresponding to 

position l; Q at a position corresponding to position l; Vat a position corresponding to 

position 15; Eat a position corresponding to position 24; Hat a position corresponding to 

position 24; K at a position corresponding to position 27; Rat a position corresponding to 

position 27; E at a position corresponding to position 29; I at a position corresponding to 

position 29; Lat a position corresponding to position 29; Mat a position corresponding to 

position 29; Pat a position corresponding to position 29; Sat a position corresponding to 

position 29; Vat a position corresponding to position 29; Gata position corresponding to 

position 30; Hat a position corresponding to position 30; Kat a position corresponding to 

position 30; M at a position corresponding to position 30; Rat a position corresponding to 

position 30; Sat a position corresponding to position 30; A at a position corresponding to 

position 31; C at a position corresponding to position 31; H at a position corresponding to 

position 31; I at a position corresponding to position 31; K at a position corresponding to 

position 31; Lat a position corresponding to position 31; Pat a position corresponding to 

position 31; Rat a position corresponding to position 31; S at a position corresponding to 

position 31; T at a position corresponding to position 31; Vat a position corresponding to 

position 31; F at a position corresponding to position 32; G at a position corresponding to 

position 32; Hat a position corresponding to position 32; Wat a position corresponding to 

position 33; Fat a position corresponding to position 37; Nat a position corresponding to 

position 39; Tat a position corresponding to position 39; Fat a position corresponding to 

position 48; Hat a position corresponding to position 48; Nat a position corresponding to 

position 48; Wat a position corresponding to position 63; Vat a position corresponding to 

position 67; A at a position corresponding to position 69; Cat a position corresponding to 

position 69; Fat a position corresponding to position 69; Gata position corresponding to 

position 69; I at a position corresponding to position 69; Lat a position corresponding to 

position 69; Mat a position corresponding to position 69; Pat a position corresponding to 

position 69; Rat a position corresponding to position 69; Wat a position corresponding to 

position 69; Y at a position corresponding to position 69; Rat a position corresponding to 

position 71; Sat a position corresponding to position 71; Mat a position corresponding to 

position 72; Q at a position corresponding to position 72; Hat a position corresponding to 

position 73; Lat a position corresponding to position 73; Wat a position corresponding to 
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position 73; Fat a position corresponding to position 75; Lat a position corresponding to 

position 75; Rat a position corresponding to position 75; Tat a position corresponding to 

position 75; Cat a position corresponding to position 87; Tat a position corresponding to 

position 87; Y at a position corresponding to position 87; Cat a position corresponding to 

position 92; I at a position corresponding to position 93; Lat a position corresponding to 

position 93; Rat a position corresponding to position 93; Tat a position corresponding to 

position 93; Rat a position corresponding to position 94; Q at a position corresponding to 

position 118; Fat a position corresponding to position 120; Vat a position corresponding to 

position 120; Y at a position corresponding to position 120; Data position corresponding to 

position 135; Gata position corresponding to position 135; Rat a position corresponding to 

position 135; Hat a position corresponding to position 141; Y at a position corresponding to 

position 141; Rat a position corresponding to position 147; Vat a position corresponding to 

position 147; Kat a position corresponding to position 148; Gata position corresponding to 

position 150; K at a position corresponding to position 151; Lat a position corresponding to 

position 151; M at a position corresponding to position 151; Q at a position corresponding to 

position 151; [[Rat]]R at a position corresponding to position 151; [[Rat]]R at a position 

corresponding to position 152; Gata position corresponding to position 155; Kat a position 

corresponding to position 155; D at a position corresponding to position 156; A at a position 

corresponding to position 163; Eat a position corresponding to position 163; Kat a position 

corresponding to position 163; Rat a position corresponding to position 163; Mat a position 

corresponding to position 164; Data position corresponding to position 165; Nat a position 

corresponding to position 165; Rat a position corresponding to position 170; Data position 

corresponding to position 198; Nat a position corresponding to position 212; Mat a position 

corresponding to position 215; Sat a position corresponding to position 219; Kat a position 

corresponding to position 233; Rat a position corresponding to position 233; Rat a position 

corresponding to position 236; I at a position corresponding to position 247; Tat a position 

corresponding to position 257; Pat a position corresponding to position 259; Y at a position 

corresponding to position 260; Kat a position corresponding to position 263; Rat a position 

corresponding to position 263; A at a position corresponding to position 269; Lat a position 

corresponding to position 271; Mat a position corresponding to position 271; Tat a position 

corresponding to position 272; Data position corresponding to position 276; Sat a position 

corresponding to position 276; Y at a position corresponding to position 276; Hat a position 
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corresponding to position 278; Kat a position corresponding to position 278; Nat a position 

corresponding to position 278; Rat a position corresponding to position 278; S at a position 

corresponding to position 278; Tat a position corresponding to position 278; Y at a position 

corresponding to position 278; M at a position corresponding to position 282; A at a position 

corresponding to position 293; Cat a position corresponding to position 293; Fat a position 

corresponding to position 293; Mat a position corresponding to position 293; Pat a position 

corresponding to position 293; Q at a position corresponding to position 293; Vat a position 

corresponding to position 293; Eat a position corresponding to position 305; Gata position 

corresponding to position 308; Nat a position corresponding to position 308; Kat a position 

corresponding to position 313; Rat a position corresponding to position 313; Hat a position 

corresponding to position 320; Kat a position corresponding to position 320; Rat a position 

corresponding to position 320; Rat a position corresponding to position 324; A at a position 

corresponding to position 325; Data position corresponding to position 325; Eat a position 

corresponding to position 325; Gata position corresponding to position 325; Hat a position 

corresponding to position 325; Kat a position corresponding to position 325; Mat a position 

corresponding to position 325; Nat a position corresponding to position 325; Q at a position 

corresponding to position 325; Sat a position corresponding to position 325; Vat a position 

corresponding to position 326; I at a position corresponding to position 328; Kat a position 

corresponding to position 328; Lat a position corresponding to position 328; Sat a position 

corresponding to position 328; Y at a position corresponding to position 328; Vat a position 

corresponding to position 353; Tat a position corresponding to position 359; Rat a position 

corresponding to position 371; Pat a position corresponding to position 377; Tat a position 

corresponding to position 377; Wat a position corresponding to position 380; Y at a position 

corresponding to position 380; Kat a position corresponding to position 389; Mat a position 

corresponding to position 392; Rat a position corresponding to position 395; Gata position 

corresponding to position 405; A at a position corresponding to position 409; Q at a position 

corresponding to position 409; Tat a position corresponding to position 41 0; Pat a position 

corresponding to position 418; Kat a position corresponding to position 425; Kat a position 

corresponding to position 436; I at a position corresponding to position 437; Mat a position 

corresponding to position 437; Tat a position corresponding to position 438; Fat a position 

corresponding to position 441; Rat a position corresponding to position 442; A at a position 

corresponding to position 446; Data position corresponding to position 447; Nat a position 
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corresponding to position 447; and/or Q at a position corresponding to position 447, with 

reference to amino acid positions set forth in SEQ ID NO:3. 

At column 303, lines 12-16, please replace claim 3 with the following amended claim: 

3. The modified PH20 polypeptide of claim 2, wherein fMt the modified PH20 

polypeptide is a soluble PH20 polypeptide; and the unmodified polypeptide consists of the 

amino acid sequence set forth in any of SEQ ID NOs: 3 or 32-66. 

From column 303, line 17 to column 304, line 54, please replace claim 4 with the 

following amended claim: 

4. A modified PH20 polypeptide, comprising one or more amino acid 

replacements in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from 

the group consisting of SEQ ID NOS: 3, [[7]]L. and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at 

least 120% of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid re13laeemeRts)replacement(s): wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity 

of the unmodified PH20 polypeptide are measured under identical eeRElitieRs:conditions: 

at least one amino acid replacement confers the increased hyaluronidase activity, and 

is selected from Eat a position corresponding to position 12; Eat a position corresponding to 

position 26; Kat a position corresponding to position 26; Rat a position corresponding to 

position 46; Q at a position corresponding to position 52; Q at a position corresponding to 

position 58; H at a position corresponding to position 68; Q at a position corresponding to 

position 68; A at a position corresponding to position 70; Cat a position corresponding to 

position 70; F at a position corresponding to position 70; G at a position corresponding to 

position 70; H at a position corresponding to position 70; K at a position corresponding to 

position 70; Lat a position corresponding to position 70; Nat a position corresponding to 

position 70; P at a position corresponding to position 70; Rat a position corresponding to 

position 70; Sat a position corresponding to position 70; Tat a position corresponding to 

position 70; A at a position corresponding to position 74; Cat a position corresponding to 
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position 74; Gata position corresponding to position 74; Nat a position corresponding to 

position 74; Pat a position corresponding to position 74; Rat a position corresponding to 

position 74; Sat a position corresponding to position 74; Vat a position corresponding to 

position 74; Wat a position corresponding to position 74; Gata position corresponding to 

position 84; Rat a position corresponding to position 84; Gata position corresponding to 

position 97; Hat a position corresponding to position 127; Nat a position corresponding to 

position 127; Gata position corresponding to position 131; Vat a position corresponding to 

position 131; Rat a position corresponding to position 142; A at a position corresponding to 

position 166; Fat a position corresponding to position 166; Hat a position corresponding to 

position 166; Lat a position corresponding to position 166; Rat a position corresponding to 

position 166; Y at a position corresponding to position 166; Kat a position corresponding to 

position 174; Kat a position corresponding to position 206; Mat a position corresponding to 

position 213; Nat a position corresponding to position 213; Eat a position corresponding to 

position 237; Sat a position corresponding to position 238; Nat a position corresponding to 

position 261; Rat a position corresponding to position 277; Tat a position corresponding to 

position 277; Lat a position corresponding to position 309; Nat a position corresponding to 

position 309; Q at a position corresponding to position 309; Rat a position corresponding to 

position 309; Tat a position corresponding to position 309; A at a position corresponding to 

position 31 0; G at a position corresponding to position 31 0; Hat a position corresponding to 

position 315; I at a position corresponding to position 317; Kat a position corresponding to 

position 317; Rat a position corresponding to position 317; Mat a position corresponding to 

position 318; G at a position corresponding to position 34 7; S at a position corresponding to 

position 347; Mat a position corresponding to position 399; Tat a position corresponding to 

position 399; Wat a position corresponding to position 399; Data position corresponding to 

position 407; Q at a position corresponding to position 407; Fat a position corresponding to 

position 419; I at a position corresponding to position 419; Rat a position corresponding to 

position 419; S at a position corresponding to position 419; K at a position corresponding to 

position 421; Nat a position corresponding to position 421; Q at a position corresponding to 

position 421; Rat a position corresponding to position 421; Sat a position corresponding to 

position 421; A at a position corresponding to position 431; H at a position corresponding to 

position 431; K at a position corresponding to position 431; Q at a position corresponding to 

position 431; Rat a position corresponding to position 431; S at a position corresponding to 
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position 431; Vat a position corresponding to position 431; Lat a position corresponding to 

position 433; Rat a position corresponding to position 433; Vat a position corresponding to 

position 439; Hat a position corresponding to position 440; Rat a position corresponding to 

position 440; A at a position corresponding to position 443; Mat a position corresponding to 

position 443; Mat a position corresponding to position [[445,]]445· and/or Pat a position 

corresponding to position 445, with reference to amino acid positions set forth in SEQ ID 

NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 3, 7, and 32-66. 

From column 304, line 55 to column 305, line 7, please replace claim 5 with the 

following amended claim: 

5. The modified PH20 polypeptide of claim [[3]H comprising the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 86, 99, 100, 159, 173, 181, 193, 

195,209-220,238,239,242,247-252,267,269, 308,324,325,330,335,355,419,421-423, 

425,428,435,455,462,463,484,490,506,531,533,579, 581-583, 585,587,588,602,605, 

606,609,613,648,731,732,734,742,746,760,762,764,765, 769-773, 779,782,783, 

786-789, 794,795,814,816,819,826,830,836, and 838, or an amino acid sequence that has 

at least 96% sequence identity to the amino acid sequence selected from the group consisting 

of SEQ ID NOs: 86, 99, 100, 159, 173, 181, 193, 195, 209-220, 238, 239, 242, 247-252, 267, 

269,308,324,325,330,335,355,419,421-423,425,428,435,455,462,463,484,490,506, 

531,533,579, 581-583, 585,587,588,602,605,606,609,613,648,731,732,734,742,746, 

760,762,764,765, 769-773, 779,782,783, 786-789, 794,795,814,816,819,826,830, 

[[836]]836, and 838, and that contains the amino acid replacement as compared to 

corresponding positions in a polypeptide of any of SEQ ID NOs:3, 7, and 32-66. 

From column 305, line 31 to column 306, line 25, please replace claim 14 with the 

following amended claim: 

14. The modified PH20 polypeptide of claim 2, comprising the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 73, 78, 91, 95, 96, 105, 106, 

108, 109, 111, 112, 113, 115, 117, 118, 119, 120, 123-126, 128-136, 139-141, 149, 154, 155, 

164,165,167,191,192,196,197, 199-205,207,208,225,226,228,229,231,233,237,253, 

254,256,257,277,283,293,295,296,298,300,303,316,318,321,322,338-340,344,348, 
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367,369,371,377,384-388,394,398,399,401,406-408,410,412,414,416,431,448,459, 

465,469,478,479,482,493,497,501,503,507,508, 510-512, 514,518,522,523, 537-543, 

545,558,559,561, 563-566, 569,572,574,594, 596,618-620,624-634,637,640-644,652, 

657,675,695,698,699,700,712,717,725,738, 748-750, 757,775, 799-801,807,822,825, 

844, 847, [[85C]]851, and 853, or an amino acid sequence that has at least 96% sequence 

identity to the amino acid sequence selected from the group consisting of SEQ ID NOs: 73, 

78, 91, 95, 96, 105, 106, 108, 109, 111, 112, 113, 115, 117, 118, 119, 120, 123-126, 128-136, 

139-141, 149,154,155,164,165,167,191,192,196, 19~ 199-205,20~208,225,226,228, 

229,231,233,237,253,254,256,257,277,283,293,295,296,298,300,303,316,318, 

321,322,338-340,344,348,367,369,371,377,384-388,394,398,399,401,406-408,410, 

412,414,416,431,448,459,465,469,478,479,482,493,497,501,503,507,508, 510-512, 

514,518,522,523, 537-543, 545,558,559,561, 563-566, 569,572,574,594, 596,618-620, 

624-634,637,640-644,652,657,675,695,698,699, 700,712,717,725,738, 748-750, 757, 

775, 799-801, 807, 822, 825, 844, 847, [[851]]851, and 853, and that contains the amino acid 

replacement as compared to corresponding positions in a polypeptide of any of SEQ ID 

NOs:3, 7, and 32-66. 
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A Certificate of Correction (Form PTO/SB/44) incorporating the above changes is 

included with this Request. Since not all the errors are those of the Patent Office, the Office is 

hereby authorized to charge the fee to Deposit Account No. 50-0911. 

IN THE TITLE PAGES 

This Certificate of Correction seeks to correct typographical errors in the References 

Cited. In Item (56), in U.S. PATENT DOCUMENTS, on page 1, 2nd column, line 31, the 

typographical error is corrected by replacing "Greennnwald" with "Greenwald," to correct 

the inventor of cited patent. In Item (56), in OTHER PUBLICATIONS, on page 3, 1st 

column, line 26, the error is corrected by replacing "claimed deemed allowable" with "claims 

deemed allowable," to correct the noun verb agreement. 

This Certificate of Correction also seeks to correct a spelling error in the References 

Cited. In Item (56), in OTHER PUBLICATIONS, on page 4, 1st column, line 60, the obvious 

spelling error is corrected by replacing "Rearch" with "Research." 

This Certificate of Correction also seeks to correct a typographical error introduced by 

the PTO in the References Cited. In Item (56), in OTHER PUBLICATIONS, on page 5, 2nd 

column, line 20, the error is corrected by replacing "Harahan" with "Hanahan," to correct the 

author of the cited publication. The reference was listed on a PTO-1449 Form as Item IR and 

provided to the Patent Office with an Information Disclosure Statement on August 24, 2016. 

A copy of page 9 of the Examiner-initialed PTO-1449 Form, considered by the Examiner on 

April 26, 2019, and mailed to the Applicant on May 15, 2019, is provided to show the correct 

citation. 

IN THE SPECIFICATION 

This Certificate of Correction seeks to correct typographical errors introduced by the 

PTO in the specification. At column 13, line 15, and at column 22, line 36, the errors are 

corrected by replacing "Mat" with "Mat," to correct the recited amino acid replacement. 

Basis for these corrections can be found at page 15, line 30, and at page 26, line 26 of the 

specification as originally filed on August 02, 2016. Copies of pages 15 and 26 of the 

specification as originally filed on August 02, 2016, are attached as evidence. 

This Certificate of Correction also seeks to a correct typographical error introduced by 

the PTO in the specification, at column 53, lines 7-8. The error is corrected by replacing 

"poly-propylene oxide)" with "poly(propylene oxide)," to insert the omitted parenthesis, and 
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correct the obvious typographical error. Basis for this correction can be found at page 63, 

lines 11-12 of the specification as originally filed on August 02, 2016. A copy of page 63 of 

the specification as originally filed on August 02, 2016, is attached as evidence. 

This Certificate of Correction also seeks to correct typographical errors introduced by 

the PTO in the specification at column 69, lines 2, 5, 10, 46, and 53. The errors are corrected 

by replacing "w-site" with "co-site" to insert the correct Greek symbol and, thus, correct the 

reference to a specific amino acid position. Basis for these corrections can be found at page 

82, line 22; page 82, line 24; page 82, line 27; page 83, line 14; and page 83, line 19, of the 

specification as originally filed on August 02, 2016. Copies of pages 82 and 83 of the 

specification as originally filed on August 02, 2016, are attached as evidence. 

This Certificate of Correction also seeks to correct typographical errors introduced by 

the PTO in the specification at column 90. At line 40, the error is corrected by replacing 

"179" with "179" to correct the amino acid residue at position 79. At line 49, the error is 

corrected by replacing "5235" with "S235" to correct the amino acid residue at position 235. 

Basis for these corrections can be found at page 98, lines 3 and 8, of the specification as 

originally filed on August 02, 2016. A copy of page 98 of the specification as originally filed 

on August 02, 2016, is attached as evidence. 

This Certificate of Correction also seeks typographical errors in the specification at 

Table 5, from column 120, line 46 to column 133, line 36. The error is corrected by replacing 

the replacements "C ; , [" at corresponding position 395 with the replacements "C L MP," to 

correct the obvious typographical error. Basis for this correction can be found in Table 10: 

Inactive mutants from page 273, lines 6 to page 282, in the specification as originally filed on 

August 02, 2016. Table 10 lists the amino acid replacements that yielded inactive mutants; 

specifically, at page 276, lines 19-22, the table lists the mutants S395C, S395L, S395M and 

S395P. The replacements "CL MP" at corresponding position 395 yield inactive mutants; 

thus, the amendment corrects an obvious typographical error. Another error is corrected by 

replacing the replacements" C D E G [" at corresponding position 256 with the replacements 

"C DE GP," to correct the obvious typographical error. Basis for this correction can be 

found for this correction can be found in Table 10: Inactive mutants from page 273, lines 6 to 

page 282, in the specification as originally filed on August 02, 2016. Table 10 lists the amino 

acid replacements that yielded inactive mutants; specifically, at page 277, lines 37-41, the 

table lists the mutants I256C, 1256D, I256E, I256G and I256P. The replacements "C DE G 
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P" at corresponding position 256 yield inactive mutants; thus, the amendment corrects an 

obvious typographical error. Copies of pages 276 and 277 of the specification as originally 

filed on August 02, 2016, are attached as evidence. 

This Certificate of Correction also seeks to correct a typographical error introduced by 

the PTO in the specification, at column 178, line 28. The error is corrected by replacing "f 

15%" with "± 15%," to insert the plus-minus sign and, thus, correct the obvious 

typographical error. Basis for this correction can be found at page 190, line 9 of the 

specification as originally filed on August 02, 2016. A copy of page 190 of the specification 

as originally filed on August 02, 2016, is attached as evidence. 

This Certificate of Correction also seeks to correct a typographical error introduced by 

the PTO in specification, at column 185, line 25. The error is corrected by replacing 

"U520100074885" with "US20100074885," to correct the cited U.S. Publication No .. Basis 

for this correction can be found at page 198, line 18 of the specification as originally filed on 

August 02, 2016. A copy of page 198 of the specification as originally filed on August 02, 

2016, is attached as evidence. 

This Certificate of Correction also seeks to correct typographical errors introduced by 

the PTO in the specification, at column 293. The error at line 25 is corrected by replacing 

"Jasco J-810-1505" with "Jasco J-810-150S" to correct the name of the equipment used for 

CD spectral measurement. The error at line 26 is corrected by replacing "PTC-4245" with 

"PTC-424S" to correct the name of the equipment used for CD spectral measurement. Basis 

for these corrections can be found at page 315, line 21 of the specification as originally filed 

on August 02, 2016. A copy of page 315 of the specification as originally filed on August 02, 

2016, is attached as evidence. 

IN THE CLAIMS 

This Certificate of Correction seeks to correct typographical errors introduced by the 

PTO in claim 1, from column 299, line 36 to column 300, line 44. The errors are corrected by 

replacing "replacements)" with "replacement(s) at column 299, line 46, and by adding the 

omitted commas at column 299, lines 41 and 63, and at column 300, line 44. These 

corrections can be found at page 2, lines 11, 8, 22, and 31, respectively, in the Amendment 

Pursuant to 37 C.F.R. § 1.312 filed on October 01, 2020, which was entered into the record 

on October 16, 2020. A copy of page 2 of the Amendment Pursuant to 37 C.F.R. § 1.312 filed 

on October 01, 2020, is provided as evidence. 
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This Certificate of Correction also seeks to correct typographical errors introduced by 

the PTO in claim 2, from column 300, line 45 to column 303, line 11. The errors are corrected 

by inserting the omitted "H'' at column 300, line 48, and by replacing "Raf' with "Rat" at 

column 301, lines 57 and 58. Basis for these corrections can be found at page 3, line 1 and 

page 4, lines 13-14, respectively, in the Amendment Pursuant to 37 C.F.R. § 1.312 filed on 

October 01, 2020 and entered into the record on October 16, 2020. Copies of pages 3 and 4 of 

the Amendment Pursuant to 37 C.F.R. § 1.312 filed on October 01, 2020, are provided as 

evidence. 

This Certificate of Correction also seeks to correct a typographical error introduced by 

the PTO in claim 3, at column 303, line 12-16. The error is corrected by removing "[M]" at 

column 303, line 13. Basis for this correction can be found in the Amendment Pursuant to 37 

C.F.R. § 1.312 filed on October 01, 2020, which was entered into the record on October 16, 

2020, in claim 27, renumbered to claim 3 in the issued patent, at page 9, line 30. A copy of 

page 9 of the Amendment Pursuant to 37 C.F.R. § 1.312 filed on October 01, 2020, is 

provided as evidence. 

This Certificate of Correction seeks to correct typographical errors introduced by the 

PTO in claim 4, from 303, line 17 to column 304, line 54. The errors are corrected by 

inserting the omitted comma after SEQ ID NO:7 at column 303, line 22, replacing 

"replacements)" with "replacement(s)" at line 27 of column 303, and by replacing a colon 

after the recitation "conditions" and a comma after the recitation "position 445" with 

semicolons at column 303, line 32 and column 304, line 49, respectively. Basis for these 

corrections can be found in the Amendment Pursuant to 37 C.F.R. § 1.312 filed on October 

01, 2020, which was entered into the record on October 16, 2020, in claim 3, renumbered to 

claim 4 in the issued patent, at page 6, lines 2, 5 and 9, and page 7, line 25, respectively. 

Copies of pages 6 and 7 of the Amendment Pursuant to 37 C.F.R. § 1.312 filed on October 

01, 2020, are provided as evidence. 

This Certificate of Correction also seeks to correct typographical errors introduced by 

the PTO in claim 5, from column 304, line 55 to column 305, line 7. The errors are corrected 

by replacing "claim 3" with "claim 4" at column 304, line 55 to correct claim dependency, 

and by inserting the omitted comma after SEQ ID NO:836 at column 305, line 5. Basis for 

these corrections can be found in the Amendment Pursuant to 37 C.F.R. § 1.312 filed on 

October 01, 2020 and entered into the record on October 16, 2020, at page 8, line 18, and at 

18 
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Inventor(s): Wei et al. 
Patent No. : 10,865.400 
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Attorney Docket No.: 33320.03087.US25/3087B 
Request for Certificate of Correction Pursuant to 
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page 8, line 29, respectively. In the Amendment Pursuant to 37 C.F.R. § 1.312, claim 5 was 

dependent on claim 3 (see, page 8, line 18); in the issued patent, claim 3 was renumbered to 

claim 4. A copy of page 8 of the Amendment Pursuant to 37 C.F.R. § 1.312 filed on October 

01, 2020, is provided as evidence. 

This Certificate of Correction also seeks to correct typographical errors introduced by 

the PTO in claim 14 from column 305, line 31 to column 306, line 25. The errors are 

corrected by replacing "85C" with "851" at column 306, line 8, and by inserting the omitted 

commas after SEQ ID NO:851 at column 306, lines 8 and 22. Basis for these corrections can 

be found in the Amendment Pursuant to 37 C.F.R. § 1.312 filed on October 01, 2020, which 

was entered into the record on October 16, 2020, in claim 4, renumbered to claim 14 in the 

issued patent, at page 8, lines 6 and 15. A copy of page 8 of the Amendment Pursuant to 3 7 

C.F.R. § 1.312 filed on October 01, 2020, is provided as evidence. 

* * * 

These changes do not constitute new matter. Patentee respectfully requests correction 

of these errors by issuance of a Certificate of Correction. 

Attorney Docket No.: 33320.03087.US25/3087B 
Address all correspondence to: 13565 
Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Ste.700 
San Diego, California 92121 
Telephone: (619) 595-8010 
Facsimile: (619) 595-8135 
email: stephanie.seidmanra;dentons.com 
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SUBSTITUTE FORM PTO/SB/44 (5-03) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT No. 

APPLICATION No. 

DATED 

INVENTOR(S) 

.: 10,865,400 

.: 15/226,489 

.: DECEMBER 15, 2020 

.: WEIETAL 

Page 1 of28 

It is certified that errors appear in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

IN THE TITLE PAGES: 

In Item (56) References Cited, in U.S. PATENT DOCUMENTS, on page 1, 2nd 

column, line 31, please replace the inventor "Greennnwald" with -Greenwald-; 

In Item (56) References Cited, in OTHER PUBLICATIONS, on page 3, 1st column, 

line 26, please replace "claimed" with -claims-; 

In Item (56) References Cited, in OTHER PUBLICATIONS, on page 4, 1st column, 

line 60, please replace "Rearch" with-Research-; 

In Item (56) References Cited, in OTHER PUBLICATIONS, on page 5, 2nd column, 

line 20, please replace the author "Harahan" with -Hanahan-; 

IN THE SPECIFICATION: 

At column 13, line 15, please replace "Mat" with-Mat-; 

At column 22, line 36, please replace "Mat" with-Mat-; 

At column 53, lines 7-8, please replace "poly-propylene oxide)" with -poly(propylene 

oxide)-; 

MAILING ADDRESS OF SENDER: 

Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Suite 700 
San Diego, CA, 92121 
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SUBSTITUTE FORM PTO/SB/44 (5-03) 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT No. 

APPLICATION No. 

DATED 

INVENTOR(S) 

.: 10,865,400 

.: 15/226,489 

.: DECEMBER 15, 2020 

.: WEIETAL 

Page i of28 

It is certified that errors appear in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

At column 69, line 2, please replace "w-site" with -ro-site-; 

At column 69, line 5, please replace "w-site" with -ro-site-; 

At column 69, line 10, please replace "w-site" with -ro-site-; 

At column 69, line 46, please replace "w-site" with -ro-site-; 

At column 69, line 53, please replace "w-site" with -ro-site-; 

At column 90, line 40, please replace "179" with -179-; 

At column 90, line 49, please replace "5235" with -S235-; 

From column 120, line 46 to column 133, line 36, please replace Table 5 with the 

following amended Table: 

MAILING ADDRESS OF SENDER: 

Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Suite 700 
San Diego, CA, 92121 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT No. 

APPLICATION No. 

DATED 

INVENTOR(S) 

.: 10,865,400 

.: 15/226,489 

.: DECEMBER 15, 2020 

.: WEIETAL 

Page~ of28 

It is certified that errors appear in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

TABLE 5: Inactive Mutants 
Corres- Replacement 
ponding 
Position 

2 HKWY 
5 DGILMNPQR 

TVWY 
8 DEGHNRSW 
11 ACFILPTWY 
14 AEGHKNPQW 

17 DEGHILNPQ 
RSTVWY 

20 DEFHKLNPR 
TVY 

23 AFLMNPRST 
V 

33 CDHNVY 
36 CFVWY 

39 CDFW 

42 DEHIKLMPQ 
RSTV 

45 ADFGPW 
48 p 

MAILING ADDRESS OF SENDER: 

Stephanie Seidman 
Dentons US LLP 

Corres-
ponding 
Position 

3 
6 

9 
12 
15 

18 

21 

25 

34 
37 

40 

43 

46 
49 

4655 Executive Drive, Suite 700 
San Diego, CA, 92121 

Replacement Corres- Replacement 
ponding 
Position 

AGKPTV 4 DEFGLPWY 
EFTVY 7 CDFGHIKLQ 

RSTWY 
CDEGNP 10 FILMY 

GHW 13 EGILMV 
EFGKNPQRS 16 ACDEFGHK 

y MPRSTY 
CDFGHILMP 19 ACFGHILMP 

QSTVY QRSVWY 
ACDEGHILM 22 CEGKP 

RSTVW 
DEFGHIKLN 27 C 

PRSTVY 
ILNSTV 35 AD GPRS 
CEGNS 38 EGKLNQRT 

w 
ADEGKNRST 41 Q 

V 
AEFGIKLQR 44 ACFGHILNQ 

V RSTWY 
PW 47 V 

CDGHP 50 V 
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APPLICATION No. 
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Page .1 of 28 

It is certified that errors appear in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

51 CFIMPTWY 52 

54 DEGPRY 55 

57 ADFGIMPQR 58 
vw 

60 ADFGHILNPQ 61 
STVY 

63 CGP 64 

66 ACDEGIKLNP 67 
STV 

69 NT 70 
72 CFHIPVW 73 
76 ACFGIK LPQ 77 

RSTVW 
79 ADFGHKNPS 80 

WY 
82 YEK 84 

86 CP 87 

89 ADEGQSTWY 90 
92 EFHKPQR WY 94 

96 SVHPRSTW 98 

MAILING ADDRESS OF SENDER: 

Stephanie Seidman 
Dentons US LLP 
4655 Executive Drive, Suite 700 
San Diego, CA, 92121 

CEFWY 53 ACDEGHLNP 
QRSTWY 

ADGHNPQRT 56 ACEGHIKLP 
VY RSTVW 

A 59 AEILMPR TV 
WY 

AEFGHNPQR 62 ACDFIKLMP 
TWY QRSTVY 

ACDEFGHIK 65 ACDGHIKNR 
LPQRSTVW STVWY 
DEGPRTW 68 ACGILPVY 

Q 71 p 
p 75 DGP 

DELPQRTV 78 ADIMPTY 

ADEF GIKLM 81 ACEGHLNPS 
NRSTVY VWY 

y 85 ACDEFGHNQ 
ST 

p 88 ACEFGIKLM 
PRSTVY 

CG 91 DEF GHIL T 
GP 95 ACEFGHKLM 

PQSVWY 
p 99 CEGINPVW 
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100 CEFGNPRST 101 

WY 
103 AEFGHILQR T 104 

VWY 
106 ACDFHLMNP 107 

SWY 
109 CDELMRTW ll0 
ll2 CEGHLNPS ll3 
ll5 ACDFGHIKL ll6 

MRS VY 
ll8 CDEGPRWY ll9 

122 A CEFIKQRS 123 
TV 

125 CDGLNW 126 
128 EP 129 

131 p 132 

134 ACDFGHKPQ 135 
RSW 

137 FGHNPRWY 138 
143 CHPRST 144 
149 E 149 
152 L 153 
155 PY 156 
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ACFHIKLMN 102 p 
QRST 
FPW 105 CMN 

ACHKPQSVW 108 DEFKLMPQT 
VY 

FKLMPW Ill HIQ 
RV 114 ILPTV 

ACDEGHILN 117 DGIKNQRSV 
PQSVW w 

AKILNPR 121 ACEFGHKLM 
PWY 

ACDEHLMPQ 124 CDEFN 
RSTVY 

FHILNPY 127 K 
ACDEGHLPQ 130 CDGHLNST 

STVW WY 
p 133 DEFGHLMNP 

RTVW 
p 136 p 

V 139 p 

AEFIKPQSVY 145 TW 
p 150 V 

EFMPRTV 154 DEGPSWY 
p 157 ACDEGHIKL 

M PQRSTV 
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PATENT No. .: 10,865,400 
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It is certified that errors appear in the above-identified patent and that said Letters Patent is 
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158 DKPRY 159 
163 CP 164 

166 D 167 

169 ADFGHKNPQ 170 
STY 

172 DEILPQTVW 173 
y 

175 CDGKPRS 176 

178 EILVW 180 

182 ACDEHNPQR 183 
STVY 

185 ADEFGIKPRS 186 
TVWY 

188 ACFGHLMNP 189 
QRSTVW 

191 AEFGKLMPQ 192 
RSTVWY 

194 ACILPSTV 195 
198 vw 199 

201 AFLMNPRST 202 
vw 

204 ACEGHIKQR 206 
ST 

MAILING ADDRESS OF SENDER: 

Stephanie Seidman 
Dentons US LLP 
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WY 161 w 
ACDEGHNPQ 165 CHPT 

R 
V 168 ACDEFGKLP 

RSVWY 
CDEGMPWY 171 CDHMNRSW 

y 

DEGHILMPS 174 p 
VWY 

ACEFGHIPQS 177 ACDFGHLM 
TVW QRSTVW 

ACEPRS 181 ACDEFHIKL 
RS 

CDEGIKNPQ 184 ACDEFGHKL 
RSV MPRSV 

ADGHIKLNP 187 AFGHILMNQ 
QRSVW RSTVWY 

AEGHKLMNP 190 CEFGHKLNQ 
RSTVWY RSTVW 

CFGKLMNPQ 193 ADKLMPV 
RVWY 

s 197 C 
EGHIKLPRS 200 AFGHKLMPQ 

w RSWY 
AEFGHKNPQ 203 ADEGHLMN 

RVWY QRSTV 
CDFGPY 207 AFGMPQRST 

vw 
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PATENT No. .: 10,865,400 

APPLICATION No. .: 15/226,489 
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It is certified that errors appear in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 
208 DGPW 209 

211 CFGHIKMPR 212 
STVW 

214 ACDEGHKNP 215 
RSTY 

217 ACGHPQSTV 218 
w 

220 GKNPRW 221 
223 CDEGHKLPQ 224 

RSTVWY 
226 ACDEFGLNQ 227 

RSTVWY 
229 EFGKLPQTV 230 

w 
232 CGHKLNPQV 233 

y 

235 FLMRWY 236 
239 CFGHILPRST 240 

VWY 
242 ACDGILMPR 243 

STVW 
245 ACFLPQRSTV 246 

248 CDEGIMPT 249 

251 DFGHKPSTW 252 

MAILING ADDRESS OF SENDER: 
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CP 210 ACDEGKMN 
PSTVWY 

AGHIKLMPV 213 PS 
w 
CP 216 DEGHIKLMN 

PQRTV 
AIKLPSV 219 p 

DEHKPR 222 PY 
ADEFGMPQR 225 ADEGHKPQR 

STWY TVW 
AFGHIKLMP 228 AEFGHLMNP 

QRTVWY RSTW 
AEGHKMNPR 231 ACDFGHIKL 

STVWY PQRSV 
DIPST 234 ADEGHNPST 

vw 
CILNQTY 238 FGLPVWY 
EFGNWY 241 ACDEGIPRS 

TVW 
CDFGHLMPQ 244 ADGIVY 

RSWY 
ACDEGHIKL 247 ACFHNPQRS 

MPSTVW TWY 
AGHIKMQSY 250 CFGHKLMNP 

QRSTVW 
ADEFGHIKL 253 ADEGHLMN 

NP STY ORSW 
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It is certified that errors appear in the above-identified patent and that said Letters Patent is 
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254 CDEGIKLPQR 255 
TVWY 

257 D 258 
261 p 262 

264 DEFG LMRTV 265 
WY 

267 DGHIKNRSW 268 

270 ACEFGHIPY 271 
273 ACDGILPQSV 274 

w 
276 FPW 278 
280 DI MNRSTVW 281 

283 ACDFW 284 
285 KPRTV 286 

288 DEFGHIKPRT 289 

291 ACDEFMNTW 292 
y 

294 AEGHKLNPQ 295 
RSTW 

297 CEHLNPQRS 298 
TY 
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CDLPVW 256 CDEGP 

LPVW 260 CP 
ADE GHIKQR 263 EFPQW 

STVWY 
ADFGHKLMN 266 ACGHMPQRS 

QRS TVW 
ACFGHKLNP 269 EKLMNPQR 

QSTVW 
ADEHKTW 272 HLNPW 

CEGHNQWY 275 AFGIKLMQT 
vw 

MP 279 ACFGLWY 
AD GHIKNPQ 282 FLVWY 

RSVW 
CDFW 284 CIP 

ACDFHKMPT 287 ACDEGKLNP 
y QRS 

ACEGHLPQR 290 DQY 
SY 

IL T 293 EN 

CGHILNPTV 296 CFGIKMQRS 
y TVWY 

CELMNPQST 299 ACDFGHLMP 
WY QT 
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300 ACDEFLMNP 301 
QSTVW 

303 ACDEFGKLM 304 
RWY 

306 ACHILVWY 307 
310 CEFKL 311 
313 C 314 
316 EGIKLMPRST 317 

VWY 
319 CEFGHIKMP 320 

QRSVWY 
322 CDEGILNPRS 323 

TVW 
325 CREGHNW 327 

330 ACDEGILMN 331 
PRSVW 

333 GHIKPRSTW 334 
y 

336 AEFGKNPRS 337 
TVWY 

339 DEFGHLNPST 340 
VWY 

342 DEFHKLMPQ 343 
RTY 

345 A CEHKNQR T 346 
VY 
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EGHKMNPQR 302 CDEFGHLMP 
SWY RSTY 

ACDGIMNPQ 305 LPQRSTVY 
STVY 

CIP 308 CFLMVWY 
CEFILPVW 312 CEMVW 

CLW 315 CIV 
GP 318 CPW 

CPV 321 EMP 

ACEGHKNRS 324 CFPVWY 
TV 

AEFGHNQRS 329 CFGHIKLNQ 
TVWY RSTVWY 

ACDEFHKQR 332 ACDEFGHKL 
STWY NPRSTY 

ACDEGMNRS 335 FGHIKLPVW 
y 

CFGIKLMR T 338 CDEFGHIKL 
w PRTV 

ACDEFGHKP 341 AEGHKLMN 
RSTVW QRST VY 
CDFIPW 344 FGHLMNPQR 

STWY 
ADFGIKLMP 347 CFIPTVW 

RSTVW 
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348 CHILPQR TV 349 
WY 

351 CDEFHNRWY 352 

354 CDEGHIKLM 355 
PQSVWY 

357 DEFGLMQR 358 
360 ACEFGIKLMP 361 

QRV 
363 ACDEFGHIPQ 364 

RSTVW 
366 ACEFGKMPQ 367 

RTW 
369 CEFIKLPQV 370 

w 
372 ADEFGHKLN 373 

PRSTVW 
375 CFPVY 376 
378 DEFILMQTW 379 

y 

381 GLPWY 382 

384 CFMQ ST 385 

387 CEFGHILMN 388 
VWY 
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DFGPVWY 350 ADEFHKLM 
NPRSTVY 

ADEFGKMPQ 353 CFGHKLMQ 
RSTVWY RSW 

DFGHLMNPQ 356 CGKLPRTVW 
RSTVWY 

EHIKPQRW 359 AFGLPW 
ACEGMNPQR 362 ACEGHKLM 

svw NPRSTVW 
ACDEFGKLM 365 ACDEGMNP 

PRSTVY QRSTWY 
EFILMQV 368 CPW 

ADEGHKLNP 371 p 
QRSVY 

CPW 374 DE 

IPW 377 CILV 
ACEFILMW 380 CDEGQRS 

EGHKLMNPQ 383 GP 
RSTWY 

CLMPWY 386 ACFGHILMN 
QRSTVY 

CGPQ 389 FV 
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390 ACEFGHLNP 391 

RSTVWY 
393 CP 394 

396 CFGIPY 397 

399 DP 400 

402 ADEFLMPQR 403 
STVWY 

405 CIV 406 

410 w 411 
413 HIKLP 414 
416 cs 417 

420 ADFGHKLNR 422 
STWY 

424 ACEGHNQRS 425 
WY 

427 ACFLPVWY 428 

430 ADELMNSTV 431 
434 HKPQRW 437 
439 NR 440 
442 MNS 443 
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AD GHKNPQR 392 CP 
STVWY 

ADEGIKNPQ 395 CLMP 
RSTV 

ACEFGILMP 398 ACEGHILNP 
QTV RSTVWY 

ADEFGILMP 401 CFHKRWY 
QRSTVY 

ACEGHKLMN 404 CDFGHLMN 
PQRT RVWY 

PR 408 AEFGIKLPR 
STVWY 

DEFG 412 EH 
ADEGHKRST 415 CDEP 
ADEFGHKMP 419 DP 

QR 
CDGHLMNQ 423 ADEFGHLMP 

RSY QRSTVW 
ELPWY 426 CFMR 
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At column 178, line 28, please replace "f 15%" with-± 15%-; 

At column 185, line 25, please replace "U520100074885" with-US20100074885-; 

At column 293, line 25, please replace "Jasco J-810-1505" with -Jasco J-810-150S-; 

At column 293, line 26, please replace "PTC-4245" with -PTC-424S-. 

IN THE CLAIMS: 

From column 299, line 36 to column 300, line 44, please replace claim 1 with the 

following amended claim: 

1. A modified PH20 polypeptide, comprising one or more amino acid replacements 

in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from the 

group consisting of SEQ ID NOS: 3, 7, and 32-66; 
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the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 

120% of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid replacement(s); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity of 

the unmodified PH20 polypeptide are measured under identical conditions; 

the amino acid replacement(s) confer(s) the increased hyaluronidase activity; 

at least one amino acid replacement confers the increased hyaluronidase activity, and is 

at a position corresponding to a position selected from 1, 15, 24, 27, 29, 30, 31, 32, 33, 37, 39, 

48,63,67,6~71,7~73,75,87,92,93,94, 118, 12~ 135,141,147,148, 15~ 151,152,155, 

156,163,164,165,170,198,209,212,215,219,233,236,247,257,259,260,263,269,271, 

272,276,278,282,293,305,308,313,320,324,325,326,328,353,359,371,377,380,389, 

392, 395, 405, 409, 410,418,425, 436, 437, 438,441,442, 446, and 447, with reference 
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to amino acid positions set forth in SEQ ID NO:3; 

corresponding amino acid positions are identified by alignment of the PH20 polypeptide 

with the polypeptide having the sequence of amino acids set forth as SEQ ID NO:3, with the 

proviso that if the modified PH20 polypeptide includes only a single amino acid replacement, 

the replacement does not correspond to amino acid replacement N219A with reference to amino 

acid positions set forth in SEQ ID NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 3, 7, and 32-66. 

From column 300, line 45 to column 303, line 11, please replace claim 2 with the 

following amended claim: 

2. The modified PH20 polypeptide of claim 1, comprising at least one amino acid 

replacement selected from among replacement with: Hat a position corresponding to position 1; 

Q at a position corresponding to position l; Vat a position corresponding to position 15; Eat a 

position corresponding to position 24; Hat a position corresponding to position 24; Kat a 
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position corresponding to position 27; Rat a position corresponding to position 27; Eat a 

position corresponding to position 29; I at a position corresponding to position 29; Lat a 

position corresponding to position 29; Mat a position corresponding to position 29; Pat a 

position corresponding to position 29; S at a position corresponding to position 29; Vat a 

position corresponding to position 29; Gata position corresponding to position 30; Hat a 

position corresponding to position 30; Kat a position corresponding to position 30; Mat a 

position corresponding to position 30; Rat a position corresponding to position 30; Sat a 

position corresponding to position 30; A at a position corresponding to position 31; Cat a 

position corresponding to position 31; H at a position corresponding to position 31; I at a 

position corresponding to position 31; K at a position corresponding to position 31; Lat a 

position corresponding to position 31; P at a position corresponding to position 31; Rat a 

position corresponding to position 31; S at a position corresponding to position 31; T at a 

position corresponding to position 31; Vat a position corresponding to position 31; Fat a 

position corresponding to position 32; Gata position corresponding to position 32; Hat a 

position corresponding to position 32; Wat a position corresponding to position 33; Fat a 
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position corresponding to position 37; Nat a position corresponding to position 39; Tat a 

position corresponding to position 39; Fat a position corresponding to position 48; Hat a 

position corresponding to position 48; Nat a position corresponding to position 48; Wat a 

position corresponding to position 63; Vat a position corresponding to position 67; A at a 

position corresponding to position 69; Cat a position corresponding to position 69; Fat a 

position corresponding to position 69; Gata position corresponding to position 69; I at a 

position corresponding to position 69; Lat a position corresponding to position 69; Mat a 

position corresponding to position 69; Pat a position corresponding to position 69; Rat a 

position corresponding to position 69; Wat a position corresponding to position 69; Y at a 

position corresponding to position 69; Rat a position corresponding to position 71; Sat a 

position corresponding to position 71; Mat a position corresponding to position 72; Q at a 

position corresponding to position 72; Hat a position corresponding to position 73; Lat a 

position corresponding to position 73; Wat a position corresponding to position 73; Fat a 

position corresponding to position 75; Lat a position corresponding to position 75; Rat a 

position corresponding to position 75; Tat a position corresponding to position 75; Cat a 
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position corresponding to position 87; Tat a position corresponding to position 87; Y at a 

position corresponding to position 87; Cat a position corresponding to position 92; I at a 

position corresponding to position 93; Lat a position corresponding to position 93; Rat a 

position corresponding to position 93; Tat a position corresponding to position 93; Rat a 

position corresponding to position 94; Q at a position corresponding to position 118; Fat a 

position corresponding to position 120; Vat a position corresponding to position 120; Y at a 

position corresponding to position 120; Data position corresponding to position 135; Gata 

position corresponding to position 135; Rat a position corresponding to position 135; Hat a 

position corresponding to position 141; Y at a position corresponding to position 141; Rat a 

position corresponding to position 147; Vat a position corresponding to position 147; Kat a 

position corresponding to position 148; Gata position corresponding to position 150; Kat a 

position corresponding to position 151; Lat a position corresponding to position 151; M at a 

position corresponding to position 151; Q at a position corresponding to position 151; Rat a 

position corresponding to position 151; Rat a position corresponding to position 152; Gata 

position corresponding to position 155; Kat a position corresponding to position 155; Data 
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position corresponding to position 156; A at a position corresponding to position 163; Eat a 

position corresponding to position 163; Kat a position corresponding to position 163; Rat a 

position corresponding to position 163; Mat a position corresponding to position 164; Data 

position corresponding to position 165; Nat a position corresponding to position 165; Rat a 

position corresponding to position 170; D at a position corresponding to position 198; Nat a 

position corresponding to position 212; Mat a position corresponding to position 215; Sat a 

position corresponding to position 219; Kat a position corresponding to position 233; Rat a 

position corresponding to position 233; Rat a position corresponding to position 236; I at a 

position corresponding to position 247; Tat a position corresponding to position 257; Pat a 

position corresponding to position 259; Y at a position corresponding to position 260; Kat a 

position corresponding to position 263; Rat a position corresponding to position 263; A at a 

position corresponding to position 269; Lat a position corresponding to position 271; Mat a 

position corresponding to position 271; Tat a position corresponding to position 272; Data 

position corresponding to position 276; Sat a position corresponding to position 276; Y at a 

position corresponding to position 276; Hat a position corresponding to position 278; Kat a 
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position corresponding to position 278; Nat a position corresponding to position 278; Rat a 

position corresponding to position 278; Sat a position corresponding to position 278; Tat a 

position corresponding to position 278; Y at a position corresponding to position 278; Mat a 

position corresponding to position 282; A at a position corresponding to position 293; Cat a 

position corresponding to position 293; Fat a position corresponding to position 293; Mat a 

position corresponding to position 293; Pat a position corresponding to position 293; Q at a 

position corresponding to position 293; Vat a position corresponding to position 293; Eat a 

position corresponding to position 305; Gata position corresponding to position 308; Nat a 

position corresponding to position 308; Kat a position corresponding to position 313; Rat a 

position corresponding to position 313; Hat a position corresponding to position 320; Kat a 

position corresponding to position 320; Rat a position corresponding to position 320; Rat a 

position corresponding to position 324; A at a position corresponding to position 325; Data 

position corresponding to position 325; Eat a position corresponding to position 325; Gata 

position corresponding to position 325; Hat a position corresponding to position 325; Kat a 

position corresponding to position 325; Mat a position corresponding to position 325; Nat a 
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position corresponding to position 325; Q at a position corresponding to position 325; Sat a 

position corresponding to position 325; Vat a position corresponding to position 326; I at a 

position corresponding to position 328; Kat a position corresponding to position 328; Lat a 

position corresponding to position 328; Sat a position corresponding to position 328; Y at a 

position corresponding to position 328; Vat a position corresponding to position 353; Tat a 

position corresponding to position 359; Rat a position corresponding to position 371; Pat a 

position corresponding to position 377; Tat a position corresponding to position 377; Wat a 

position corresponding to position 380; Y at a position corresponding to position 380; Kat a 

position corresponding to position 389; Mat a position corresponding to position 392; Rat a 

position corresponding to position 395; Gata position corresponding to position 405; A at a 

position corresponding to position 409; Q at a position corresponding to position 409; Tat a 

position corresponding to position 410; Pat a position corresponding to position 418; Kat a 

position corresponding to position 425; Kat a position corresponding to position 436; I at a 

position corresponding to position 437; Mat a position corresponding to position 437; Tat a 

position corresponding to position 438; Fat a position corresponding to position 441; Rat a 
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position corresponding to position 442; A at a position corresponding to position 446; Data 

position corresponding to position 447; Nat a position corresponding to position 447; and/or Q 

at a position corresponding to position 447, with reference to amino acid positions set forth in 

SEQ IDNO:3. 

At column 303, lines 12-16, please replace claim 3 with the following amended claim: 

3. The modified PH20 polypeptide of claim 2, wherein the modified PH20 

polypeptide is a soluble PH20 polypeptide; and the unmodified polypeptide consists of the 

amino acid sequence set forth in any of SEQ ID NOs: 3 or 32-66. 

From column 303, line 17 to column 304, line 54, please replace claim 4 with the 

following amended claim: 

4. A modified PH20 polypeptide, comprising one or more amino acid replacements 

in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from the 

group consisting of SEQ ID NOS: 3, 7, and 32-66; 
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the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 

120% of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid replacement(s); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity of 

the unmodified PH20 polypeptide are measured under identical conditions; 

at least one amino acid replacement confers the increased hyaluronidase activity, and is 

selected from Eat a position corresponding to position 12; Eat a position corresponding to 

position 26; Kat a position corresponding to position 26; Rat a position corresponding to 

position 46; Q at a position corresponding to position 52; Q at a position corresponding to 

position 58; Hat a position corresponding to position 68; Q at a position corresponding to 

position 68; A at a position corresponding to position 70; Cat a position corresponding to 

position 70; Fat a position corresponding to position 70; Gata position corresponding to 

oosition 70· H at a oosition corresoondirnz to oosition 70· K at a oosition corresoondimr to 
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position 70; Lat a position corresponding to position 70; Nat a position corresponding to 

position 70; Pat a position corresponding to position 70; Rat a position corresponding to 

position 70; Sat a position corresponding to position 70; Tat a position corresponding to 

position 70; A at a position corresponding to position 74; Cat a position corresponding to 

position 74; Gata position corresponding to position 74; Nat a position corresponding to 

position 74; Pat a position corresponding to position 74; Rat a position corresponding to 

position 74; Sat a position corresponding to position 74; Vat a position corresponding to 

position 74; Wat a position corresponding to position 74; Gata position corresponding to 

position 84; Rat a position corresponding to position 84; Gata position corresponding to 

position 97; Hat a position corresponding to position 127; Nat a position corresponding to 

position 127; Gata position corresponding to position 131; Vat a position corresponding to 

position 131; Rat a position corresponding to position 142; A at a position corresponding to 

position 166; Fat a position corresponding to position 166; Hat a position corresponding to 

position 166; Lat a position corresponding to position 166; Rat a position corresponding to 

position 166; Y at a position corresponding to position 166; Kat a position corresponding to 
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position 174; Kat a position corresponding to position 206; Mat a position corresponding to 

position 213; Nat a position corresponding to position 213; Eat a position corresponding to 

position 237; Sat a position corresponding to position 238; Nat a position corresponding to 

position 261; R at a position corresponding to position 277; T at a position corresponding to 

position 277; Lat a position corresponding to position 309; Nat a position corresponding to 

position 309; Q at a position corresponding to position 309; Rat a position corresponding to 

position 309; Tat a position corresponding to position 309; A at a position corresponding to 

position 310; Gata position corresponding to position 310; Hat a position corresponding to 

position 315; I at a position corresponding to position 317; Kat a position corresponding to 

position 317; Rat a position corresponding to position 317; Mat a position corresponding to 

position 318; Gata position corresponding to position 347; S at a position corresponding to 

position 347; Mat a position corresponding to position 399; Tat a position corresponding to 

position 399; Wat a position corresponding to position 399; Data position corresponding to 

position 407; Q at a position corresponding to position 407; Fat a position corresponding to 

position 419; I at a position corresponding to position 419; Rat a position corresponding to 
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position 419; S at a position corresponding to position 419; K at a position corresponding to 

position 421; Nat a position corresponding to position 421; Q at a position corresponding to 

position 421; Rat a position corresponding to position 421; Sat a position corresponding to 

position 421; A at a position corresponding to position 431; H at a position corresponding to 

position 431; K at a position corresponding to position 431; Q at a position corresponding to 

position 431; R at a position corresponding to position 431; S at a position corresponding to 

position 431; Vat a position corresponding to position 431; Lat a position corresponding to 

position 433; Rat a position corresponding to position 433; Vat a position corresponding to 

position 439; Hat a position corresponding to position 440; Rat a position corresponding to 

position 440; A at a position corresponding to position 443; Mat a position corresponding to 

position 443; Mat a position corresponding to position 445; and/or Pat a position 

corresponding to position 445, with reference to amino acid positions set forth in SEQ ID NO:3; 

and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 3, 7, and 32-66. 
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From column 304, line 55 to column 305, line 7, please replace claim 5 with the 

following amended claim: 

5. The modified PH20 polypeptide of claim 4 comprising the amino acid sequence 

selected from the group consisting of SEQ ID NOs: 86, 99, 100, 159, 173, 181, 193, 195, 209-

220, 238,239,242, 247-252, 267,269,308,324,325,330,335,355,419, 421-423, 425,428, 

435,455,462,463,484,490,506,531,533,579, 581-583, 585,587,588,602,605,606,609, 

613,648,731,732,734,742,746,760,762,764,765, 769-773, 779,782,783, 786-789, 794, 

795, 814, 816, 819, 826, 830, 836, and 838, or an amino acid sequence that has at least 96% 

sequence identity to the amino acid sequence selected from the group consisting of SEQ ID 

NOs: 86,99, 100,159,173,181,193, 195,209-220,238,239,242,247-252,267,269, 308, 

324, 325,330,335,355,419,421-423,425,428,435,455,462,463,484,490, 506,531,533, 

579, 581-583, 585,587,588,602,605,606,609,613,648,731,732,734,742,746,760,762, 

764,765, 769-773, 779,782,783, 786-789, 794,795,814,816,819,826,830, 836,and838, 

and that contains the amino acid replacement as compared to corresponding positions in a 

polypeptide of any of SEQ ID NOs:3, 7, and 32-66. 
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From column 305, line 31 to column 306, line 25, please replace claim 14 with the 

following amended claim: 

14. The modified PH20 polypeptide of claim 2, comprising the amino acid sequence 

selected from the group consisting of SEQ ID NOs: 73, 78, 91, 95, 96, 105, 106, 108, 109, 111, 

112, 113, 115, 117, 118, 119, 120, 123-126, 128-136, 139-141, 149, 154, 155, 164, 165, 167, 

191,192,196,197, 199-205,207,208,225,226,228,229,231,233,237,253,254,256,257, 

277,283,293,295,296,298,300,303,316,318,321,322,338-340, 344,348,367,369,371, 

377, 384-388,394,398,399,401,406-408,410,412,414,416,431,448,459,465,469,478, 

479,482,493,497,501,503,507,508, 510-512, 514,518,522, 523,537-543, 545,558,559, 

561, 563-566, 569,572,574,594, 596,618-620,624-634,637, 640-644,652,657,675,695, 

698,699,700,712,717,725,738, 748-750, 757,775, 799-801,807, 822,825,844,847,851, 

and 853, or an amino acid sequence that has at least 96% sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOs: 73, 78, 91, 95, 96, 105, 106, 108, 

109, 111, 112, 113, 115, 117, 118, 119, 120, 123-126, 128-136, 139-141, 149, 154, 155, 164, 

165,167,191,192,196,197, 199-205,207,208,225,226,228,229,231,233,237,253,254, 
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corresponding to position 70; Rat a position co1Tesponding to position 70; Sat a position 

corresponding 10 position 70; Tat a position corresponding lo position 70; Val a position 

corresponding to position 70; Rat a position corresponding to position 71; Sat a position 

correspond1ng to position 71; lvf at a positiou corresponding to position 72; Q at a position 

5 corresponding to position 72; Hat a position corresponding to position 73; Lat a position 

corresponding to position 73; \Vat a position corresponding to position 73: A at a position 

corresponding 10 position 74: Cat a position corresponding to position 74; Gata position 

corresponding to position 74: Nat a position corresponding 1-0 position 74: Pat a position 

corresponding to position 74; Rat a position corresponding to position 74: Sat a position 

10 com;sponding w position 74: Vat a position corresponding w position 74: \,\/ at a position 

corresponding to position 74; Fat a position corresponding to position 75: Lat a position 

coETespollding lo position 75; Rat a position corresponding to JXlSition 75: T al a positioll 

correspollding !:o position 75: Gal a position corresponding lo posilion 84: Rat a position 

corresponding lo position 84: A al a position c,orrcsponding lo position 86; Cat a position 

15 corresponding to position 87: Tat a position corresponding to position 87; Y at a position 

corresponding lo position 87; C at a position corresponding to position 92: I at a position 

corresponding to position 93; Lat a position corresponding to position 93; R al a position 

corresponding to position 93; Tat a position corresponding to position 93; R al a position 

corresponding to position 94; G at a position corresponding to position 97; Q at a position 

20 corresponding to position 118; Fat a position corresponding to position 120: Vat a position 

corresponding to position 120; Y at a position corresponding to position 120; 1::1 at a position 

corresponding to position 127; Nat a position corresponding to position 127; G at a position 

coffesponding to position 131; Rat a position corresponding to position 13 l; Vat a position 

corrcs1xm.ding to position 131; Data position corresponding to position 135: Gata position 

25 corrcs1xm.ding to position 135; R al a position corresponding to position I 35, \vith Hat a 

position corresponding to position 141; Y at a position corresponding to position 141: Rat a 

position corresponding to position 142; R at a position wrresponding io position 147; V at a 

position corresponding to position 147; Kat a position corresponding to position 148: G at a 

position corresponding to position 150; Kat a position corresponding to position 151: Lat a 

30 position corresponding to position 15 l; M at a position corresponding to positiou 151: Q at a 

positiou corresponding to position 151; R at a position corresponding to position 151: R at a 

position corresponding to position 152: Gata position corresponding to position 155; Kala 

position corresponding to position 155; Data position corresponding to position 156: Am a 

position corresponding to position 163; Eat a positio11 corresponding to position 163; Kat a 

3.5 position corresponding to position 163: Rat a position corresponding to position l 63: Mat a 

position corresponding to position 164: Data position corresponding to position 165; Nat a 

position co1Tespo11dillg to position 165: A at a posilion corresponding to position 166; f' at a 
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212; A at a position corresponding to position 213: Mat a position corresponding to position 

213; Nat a position corresponding to position 213; Hat a position corresponding to position 

215; :t\-·1 at a position corresponding to position 215; I at a position correspondmg to position 

219: Kat a position coHesponding to position 219: Sat a position corresponding to position 

5 219; Hat a position corresponding to position 220: I at a position corresponding to position 

220: Lat a position corresponding to position 220; Vat a position corresponding to position 

220: Q at a position corresponding to position 221; Gata position corresponding to position 

222: F ai a position corresponding to position 232; Gata position corresponding to position 

233: Kat a position corresponding to position 233; Rat a position conesponding to position 

10 233: .~:lat a position corres1xmding to position 23-l-: A at a position corresponding to position 

235: Rat a position corresponding to position 236: Cat a position corresponding to position 

237: E at a position conespondiHg to position 23 7: H at a posi1ion corresponding to position 

237: Q al a posiiion corresponding to position 237; Tat a JXlsition corresponding to position 

237: Eat a position e-nrresponding to position 238: Hat a posilion corresponding to amino 

15 acid position 238; Sat a position corresponding to position 238; A at a position correspcmding 

lo position 240; Q at a position corresponding to position 240: 1 al a position corresponding to 

position 24 7; A at a position corresponding to position 248; Vat a position corresponding to 

position 249: G at: a position cmrcsponding to position 257: Tat a position corresponding to 

position 257: Rat a position corrcspo11ding to position 257; N at a position corresponding to 

20 position 258: Sat a position corresponding to position 258; Pat a position corresponding to 

position 259; M at a position corresponding to position 260: Y at a position corresponding to 

position 260; A at a position corresponding to position 261: K at a position corresponding to 

position 261: N at a position cmresponding to position 261: Kat a position corresponding to 

position 263: Rat a position corrcsporiding to position 263: Tat a position corresponding to 

25 position 267: A. at a position corresponding to position 269: Lat a position corresponding to 

position 271: Mat a positio11 com::sponding to position 271: Data position corresponding to 

position 272: Tat a position con-esponding to position 272; II at a position corresponding to 

position 273- Y at a position corresponding to position 273: Fat a position corresponding to 

position 274_ Data position corresponding to position 276: Hat a position corresponding to 

30 position 2 76: Mat a position corrc5.-ponding lo position 276: R at a position corresponding to 

position 2 76: Sat a position corresponding to position 276: Y at a position corresponding to 

position 276: A at a position corresponding to position 277; E at a position corresponding to 

position 2 77: H at a position corresponding to position 277; K at a position corresponding to 

position 277; Mat a position corresponding to position 277; N at a position corresponding to 

35 position 277; Q at a position con-esponding to position 277; Rat a position corresponding to 

position 277: Sat a vosition corresponding to position 277~ Tat a position conesponding to 

position 277; Eat a position co1Tcspondi11g to position 278: Fat a position corresponding to 

-- 26 --
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its head. A r...vi1terio11ic surfactant contains a head v,,ith two oppositely charged. gTrn1ps. 

Some examples of common surfactanL,; include: A,.nionic (based on sulfaLe. sulfonatc or 

carboxylatc anions): pcrnuorooctanome (PFOA or PFO). per11uorooctanc sulfonate (PfOS), 

sodium dodec:yl sulfate (SDS), ammonium lauryl sulfate, and other alkyl sulfate sahs. sodium 

5 laureth sulfate (also kno;vn as sodium lauryl ether sulfate, or SLES), alkyl benzene sulfonate: 

cationic (based on quaternary ammonium c.abons): ccty"I trimcthylammonium bromide 

(CTAB) a,k.a. hcxadccyl trirnethyl ammonium bromide, and other alkyltrimcthylamrnonium 

salts_ cetylpyridinium chloride (CPC), poJyethoxylatcd tallow amine (POEA), benzalkonium 

chloride (BA.C)_ benzethonium chloride (BZT); Zwitterionic (amphotcric.): dodecyl betainc: 

10 cocamidopropyl betaine; coco ampho glycinatc: nonionic: alkyl poly(cthylene oxide). 

aJ.kylphcnol poly(ethylcne oxide), copolymers ofpolyfrthylene oxide) and poly(propyknc 

oxide) (commercially known as Poloxamers or Poloxamines), alkyl polyglucosides, including 

octyl glucoside, dec:,·J maltoside, falty alcohols {e.g., celyl akol1ol and oleyl alcohol), 

cocamide MEA, cocamide DEA, polysorbatcs (Tween 20, Tween 80, etc.Jc Triton detergents, 

15 and dodecy I dime thy lamine oxide. 

As used herein, a ,.·.bu.f.fer" refers to a substance, generally a solution, Lhat can keep its 

pH c.onstant, despite the addition of strong acids or 5.'trong bases and external influences of 

temperature, pressure, volume or rcdox potcnw:d. A bu.lfo.r prevents change in the 

concentration of another chemical substance, e.g., proton donor and acceptor systems that 

20 prevent marked changes in hydrogen ion concentration (pH). The pH values of all buffers arc 

temperature and concentration dependent. The choice of buffer to maintain a pH value or 

range can be empirically determined by one of sh.ill in the art based on tl1c kmwrn buffering 

capacity ofknmn1 bu.lfors. Exemplary bu!lers include but am not limited to. bicarbonate 

buffer, cacodylatc buffer, phosphate bu:ficr or Tris buffer. For example. Tris huffor 

25 (lmmcthamine) is an am inc based buffer that has a pKa of 8.06 and has an effective pH range 

between 7.9 and 9.2. For Tris buffers, pH increases about 0.03 unit per "C temperature 

decrease, and decreases 0.03 to 0.05 unit per ten-fold dilution. 

As used herein, ille residues of naturally occu.rri.ng a-am.i.no acids are lhe residues of 

those 20 a-am.ino acids found in nature which arc incorporated into protein by tlJC specific 

30 recognition ofl:hc charged tRNA molecule v,·i!:h it'l cognate mRNA codon in humans 

As used herein, nucleic acids include DNA, RNA and analogs thereof, including 

peptide nucleic adds (PNA) and mixtures thereof. Nucleic acids can be single or double­

stranded. W11en referring to probes or primers, w-hich are optionally labeled, such as with a 

detectable label, such as a fluorescent or rndiolabel, single-stranded molecules are 

3.5 contemplated. Such molecules are i-ypically of a length sm;:.h that their target is statistically 

unique or of lmv copy munber (typically kss than 5, generally less than 3) for probing or 

priming a library. Generally a probe or primer contains al least 14, 16 or 30 coniiguous 
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hsaluronidases and is similar to the heparin binding motif. Mutation of the arginine residue at 

position l 76 (corresponding to the mature PH20 polypeptide set forth in SEQ ID N0:3 or 7) 

to a glycine result-, in a polypeptide ,,.ith only about l'Vi, oftl1e hyaluronidasc activity of the 

>;vild type polypeptide (Anning et at._ (1997) E11r. J. Biochem. 247:810-814). 

PH20 polypeptides contain a glycosy1 phosphatidylinositol (GP1) anchor attached to 

the (>terminus of the protein that anchors the protein to the cxtrnccHular k:afkt of the plasma 

membrane of cells. At least human, monkey, mouse and guinea pig PH20 arc strongly 

attached to the plasma :membrane via the G.Pl nnchor, w'hich can be released by treating v,ith 

phosphatidylinositol-specific phosphohpase C (Pl-PLC: see e.g, Lin et al, (1994) Journal (J{ 

10 Cell Biologv. 125: 1157-1163: Lin et al. (1993) Proc. Nml. A cad. Sci., 90:10071-10075). 

Other PH20 en~'mes. such as bovine PH20, are loosely attached to the plasma membrane nnd 

are not anchored Yia a phospholipase sensitive ancho:r. As discussed belmv. soluble active 

forms that, w·hen expressed, are not attached to the membrane but are secreted can be 

generated by removal of all of a portion of the GPI anchor attachment signal site {sec also 

15 U.S. Patent No. 7.767,429: US Publicmion No. US20100l43457). These include, for 

example, soluble PH20 polypeptides set forth in any of SEQ ID NOS: 3 or 32-66. or 

precursor forms thereof containi11g a signal sequence. 

GPl-anchorcd proteins, for example human PH20, arc translated yvftl1 a dcavabk N­

terminal signal peptide that directs the protein to the endopla<;mic reticulum (ER). At the C-

20 tenninus of these proteins is another signal sequence that directs addition of a prefon11cd GPI­

anchor to the polypeptide ,vithin the lumen of the ER. Addition of the GPI anchor occurs 

following elem-age of the C-terminal pm1ion at a specific amino acid position, called the rn­

site (typically located approximately 20-30 amino acids from the C-tenninus). Altl1ough 

there appears to be no consensus sequence to identify the location of the m-site, GPI anchored 

25 proteins contain a C-tc1rninal GPI-anchor attachment signal sequence or domain that typically 

contains a predorninantl:y hydrophobic region of 8-20 amino .adds. preceded b:,r a hydrophilic 

spacer region of&-12 amino acicl'5 immediately dmvnstream of the ct"i-site. This hydrophilic 

spacer region often is rich in charged amino acids and proline (\.vl1ite el al. {2000)J Cell Sci. 

I IJ(PE.4):721-727) 'l11crc is generally a region of approximately 11 a1nino acids befrm:: the 

30 rn-1 position that. is characterized by- a lmv amount of predicted sccond,ffy stntcture, a region 

around the cleavage site (w-site), from w-1 to tu+2 that is d1aracteri1:ed by the presence of 

small side chain residues, the spacer region between positions m+3 and c,:i+9_ and a 

hydrophobic tail from (u+ IO to the C-tenninal end (Pierleoni et al., (2008} BJ\.fC 

Bioit?fi.mnatics 9:392.). 

3.5 Although there is no GPI--anchor attachment sig11al consensus sequ,ence, various in 

silico mctl1ods and algorithms have been de...-eloped that can be used to identi.ty- such 

sequences in polypeptides (see, e.g., Udcnfricnd et al. (1995) A4ethod.s E'nzym.ol 250:571-582; 

-- 82 --
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Eisenhabcr et al. (1999).l Afol. Chem. 292: 741-758: Kronegg and Bulo:.-, (1999), 

"Dctcction'prcdiction of GPI cleavage site (GPI-arn;:.hor) in a protein (DGPI)/' 

129.194.185. 165/dgpi/; Fankhauser er al. (2005) Bioi,1/onna!ics 21: 1846-1852; 

Omaetxebarria et al. (2007) Proteomics 7:1951-1960; Pierkoni et al. (2008) BA-fC' 

5 Bioh?formatics 9:392). including those that are readily available on bioinformatic ,vebsites, 

such as the ExPASy Protcomics tools site (cxpasy.ch/toolsi). Thus. one of skill in the an can 

determine whether a PH20 polypeptide likc]:y contains a GPI-anchor atlac.hincnt signal 

sequence. and. therefore, ,vhether the PH20 polypeptide is a OPT-anchored protein. 

11ie covalent attachment of a GPI-anchor to tl1e C-terminus of human PH20 and. 

10 therefore, the membrane-bound nature of PH20. has been. confirmed using 

phosphatidylinositol-specific phospholipase C (PI-PLC) hydrolysis stl1dies (see e.g.. Lin et 

a!., ()994)J Biol. Chen1. 12.5: l 157-1163). Phosphmidy!i:nositok,pecific phosphohpase C 

(Pl-PLC) and D (PI-PLD_) hydrolyze the GPI anchoL releasing the PH20 polypeptide from ihe 

cell membrane. The prim art literature reports that a or-site cleavage site or human PH20 is 

15 identified between Ser-490 and Ala-491 and for monkey PH20 is identified bel,veen Ser491 

and Thr492 (Li:n et al. (1993} Proc. iV01!. A.cad. Sci, ( 1993! 90: 1007l-l007:'i). Thus. the 

literature reports that a GPI-anchor attachment signal sequence ofhmmm PH20 is located al 

amino acid posllions 491-509 of the precursor polypeptide set forth in SEQ ID N0:6. and the 

w-site is amino acid position 490. Thus. in this modeling of bmnan PH20. amino acids 49 l -

20 509 arc cleined following transport to the ER and a GPI anchor is covalently attached to the 

serine residue at position 490. 

2. Function 

PH20 is nomrnUy expressed in sperm from a single testis-specific gene. PH20 is a 

sperm-associated protein involved in fertilization. PH20 is normally localized on the spcm1 

25 surface. and in the lysosornc-deri\:cd acrosome_ vvhcrc it is bound to the inner acrosomal 

membrane_ PH20 is multifunctional and exhibits hyaluronidase activity, hyaluronan (HA)--· 

mediated ccll-signa1ing activity, and acts as a spenn receptor for the zona pellucida 

surrounding the oocyte w·hen present o.a acrosome reacted (AR) sperm. Fo:r example, PH20 is 

naturally in,oh-cd in sperm-egg adhesion and aids penetration by sperm of the layer of 

30 cumulus cells hy digesting hyaluronic acid In addition to being a hyaluronidasc, PH20 also 

appears to be a receptor for HA-induced cell signaling, and a receptor for the zona pellucida 

surrounding the oocyte. Due to the role of PH20 in fertilization, PH20 can be used as an 

antigen for imm1.mocontraception. 

PH20 i.s a neutral active hyaluronidase, although it can exhibit acid-active activity in 

3.5 some cases. The hyaluronidase activity of PH20 is exhibited by the plasma membrane- and 

inner acrosomal membrane-associated PH20. The plasma membrane PH.20 exhibits 

hyaluronidasc activity only at nculrnl pH, while the inner acrosomal membrane-associated 
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at position l (L!). P6. VS, 19, PIO, NI 1, Vl2, F14. Ll5, A20. S22, F24,. f..26, G27, K28, F29, 

D30, E31, P32, L33, D34, M35, S36, L37, F38, S39, F40, l4l, 146. N47. A48, T49, GSO. 

G52, V58, D59, Y63, 167,. 068, S69, 170, T7 L G72, V73, T74, V75, 179, K82, 183, S84, G86, 

D87, L89, D90, A92, K93, K94, T97, Vl02, Nl04, lvrl07. El 14, Tl 18, Al20, 0127, V128, 

5 Kl30, N13l, R132, E135, Ql38, Ql39, Ql40. Nl41, V142, Ql43, Ll44, Ll46. Tl 47, E148, 

Al49, T150. El5L K152. Q155, El 56. El 58, Al 60. K 162, D163, Fl 64, U65, Vl66, E167, 

H69, Kl 70. Gl72. Kl 73, Ll74, L175., Nl78, Hl79. Hl93., Kl95, Kl96. Gl98, F204, N205. 

V206, K209, .D212, D2U, S215, N219, E22i\ S221. T222, T232. Q233, Q234. S235, P236, 

V237,. A.238. T240, V247. R248, £249, P257, D258, A259, K260, S2(d, L263, A.267. T269, 

10 T27C V272. F273, T274. Q276. V277, L278. K279. S282, Q283. E285, V287, T289, 0291. 

E292, T293, A298. G305. L307. S308, 1309, M3Hl, M313, K31.4. S315, L31.7, .L3l8, D320, 

N:321, E324, T325. 1326, N328, T335, Q347, Q349, V35l .1353. N356, S:359 . .P367, 0368, 

N:369, AJ71, Q373, L374, E37:\ K376, G377, F380, T38L R383, K385, E389, E:392. Q393, 

S395, £396, Y399, S401, S404, T-l05, L406, S407, K409, E410,A412, 0416, D418, A419, 

15 D421, A425. G427, A428, D431, F4J3, P436, P437, M438, E439, T440, E44L E442, P443, 

Q444. T445. F446 or Y 44 7 tvith reference to amino acid positions set forth in SEQ lD N0:3. 

Exemplary amino acid replacements in the modified PH20 polypeptides provided 

herein include, but arc not limited, replacement ,,vith: histidine (H) at a position corresponding 

to position .l: A at a position corresponding to position .l: E at a position corresponding to 

20 position 1: Gata position corresponding to position 1; Kat a pos1l1on corresponding to 

position l; Q at a position corresponding to position _t; Rat a position corresponding to 

position l; A at a position corresponding to position 6; M al a position corresp0t1ding to 

position 8: Q at a position corresponding to position 9:, Gata position corresponding to 

position lO: Hat a position corresponding to position I 0: S at a position corresponding to 

25 position l 1: Eat a position corresponding to position 12: Tat a position corresponding to 

position l2: Kat a position corresponding to position 12: T at a position corresponding to 

position 12: Vat a posiiion corresponding to position 14: Vat a position corresponding to 

position 15: .!\..fat a position corresponding to position 15~ Sat a posihon correspond_ing to 

position 20: Tat a position corresponding to position 22; E at a position corresponding to 

30 position 24: Hat. a posiLion corresponding to position 24: R at a position corresponding to 

position 24: A at a position corresponding to position 26: E at a position correspN1ding to 

position 26; Kat a position corresponding to position 26: i\:I at a position corresponding to 

position 26; Q at a position c,orresponding to position 26: R at a position corresponding to 

position 26~ Data position corresponding to position 27; Kat a position corresponding to 

35 position 27~ Rat a position corresponding to position 27: R at a position conesponding to 

position 28: E at a position corresponding to position 29; 1 at a position corresponding to 

position 29; Kat a position co1Tcsponding to position 29; L at a position correspondi11g to 
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buffering ageni that maintai11s the pH range of between or about bcfwecn 7.0 lo 7.8; 0.1'% ID 

04''{> prcscn:ative as a mass concentration (,v!v). Optionally, a further stabilizing agent can 

be included. For example, the co-fonnulations provided herein contain 1 m!Vl lo 100 mM of a 

buffering agent For example, the co-formulations provided herein contain 0.005% to 05% 

5 surfactant Exemplary co-formulations pro'>ided herein also can contain less than 60 mJ\.·1 

gl~·ccrin (glycerol) and 2 mt>.-l to or to about 50 mM of an antioxidant 

TI1c following stable formulations arc exemplary only nnd provide a platform from 

which minor adjustments can be made. His understood that very smaJl cl1anges in d1e 

concentrations of the various excipients and other components (e.g, ± 15% of the stated 

10 conc011trntions), or small changes in pH. can be mack w-hik retaining some if not all oft.he 

insulin solubility and stability and PH20 stability. Further changes also can be made by 

adding or remo,ing excipient,c;. For example, the type of stabili1-1ng surfactant can be 

changed. 

For example. the exemplary co-formulations herein contain I 00 U/mL to 1000 

15 U/mL of a modified PH20 polypeptide, and in particnbr at least or about at least or about 600 

u.:mL of a modified PH20 polypeptide; l OU/ml. to I 000 U/mL of a fast-acting insulin, and 

in particular al least or about at least or about 100 U/mL of a fast-acting insulin: from or from 

aboul 10 111"1\..f to or to about 50 mM Tris (e.g., from or from about 20 mM to 40 mM Tris, 

such as or as about 20 mM, 25 mM, 30 m1\-t 35 mM or 40 mM Tris): from or from about 80 

20 mM to or to about 160 mM NaCl {e.g., at or about 80 mM. 90 mM. 100 mM, 110 mM 120 

mM. 130 mM, 140 mM, 150 rnJVI or 160 mM NaCl}; from or from about 2 mM to or to about 

50 niM methionine (e.g.. at or about 5 mM. 10 rnM. 20 m!\·1, 30 mM, 40 mM or 50 mM 

methionine): from or from about O mI\-f to or to about 50 mM glycerin (e.g .. at or about 5 m1\.·f, 

IO mM, 20 mM, 30 m !vt, 40 m M or 50 mM glycerin): from or from about 0.005%, to or to 

25 about 0.5'\, poloxamer 18~( such as 0.01% to 0.05'}i.i (e.g .. at or about O 01'7/,. 0.()2~\ ... 0.03%. 

O.fW}·o or 0.05%1 poloxamcr 188); from or from about 0.0::.1}'0 to or to about 0.25% phenol 

{e.g .. at or about 0.1%. tl.12'%, 0.12Y'.'o. 0.13'}-o. 0.14%, 0.15'.h,, 0.16%or 0.17'}{i phenol); and 

from or from about 0.0.5%; to or to about 0.4%, m-cr~sol (e.g., at or about 0.075%). 0.08''.{., 

0.09'!~,, 0.1 '%. n 12'%,. 0.13'}(;_ O. J 4'}(l, 0. 15':.{,. 0. I 6'}~ or O] ~,;, m-crcsol). The formulations arc 

30 prepared witl1 a pH from or from about 7.0 to or to about 7 6 (e.g., al or about pH 70. 7.1 

7.2, 7.3, 7.4, 7.5 or 7.n). In further examples, zinc is included at a concentration of or about 

(U)I7 mg/!00 lk 0.018 mg/100 U, 0.02 mg/!00 U, OJ)22 mg/100 U or 0.024 mg/100 U 

insulin. 

In particular examples, the fast acting insulin is insulin aspart,. insulin lispro or insulin 

3.5 glulisine. Exemplru-y co-formulations provided herein that contain a modified PH20 

polypeptide and insulin lispro are those that contain from or about 25 mM to or to about 35 

m]\,f Tris (e.g .. at or about 30 mM Tris); from or from about 70 mM to or to about l 00 mM 
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hyaluronidase. Hylencx<K (lfalozyme Therapeutics) is a human recombimml hyalmonidase 

produced by genetically engineered Chinese Hamster Ovary (CHO) cells containing nucleic 

acid encoding for soluble rHnPH20 (sec e.g., U.S. Patent No. 7,767,429). ApprO\ed 

therapeutic uses for hyaluronidascs include use as an acUuvant to increase the absorption and 

5 dispersion of other therapeutic agents for hypodennodysis (subcutnneous fiuid 

administration), and as an adjunct in subcutaneous urography for improving resorption of 

mdiopaquc agents. In addition to these indications .. hyaluronidascs can be used as a 

therapeutic or cosmetic agent fhr the treatment of additional diseases and conditions. For 

example, hyaluronidasc is commonly used. for example. for peribulbar block in local 

10 anesthesia prior ophlhahnic surgery. The presence ofthe enz.yme prevents the need fi.,r 

additional blocks and reduces the time to the onset of akinesia (loss of eye movement). 

Peribulbar and sub-Tenon's block are the most common applications ofhyaluronidase for 

ophthalmic procedures" Hyaiuronidase also can promote akinesia in cosmetic surgery. such 

as blepharoplastics and face lifts. It is U11dersiood that soluble PH20 hyaluronidases provide.d 

15 herein, including esPH20 hyaluronidases, can be used in any method of ireatment or 

combination therapy for which a PH20 hyalmonidase is used (see e.g., U.S. Publication Nos. 

US2004026842:'i; US200:'i0260186: l!S20060l04968: and li.S. Appl. Serial Nos. 12/381,844, 

pubhshc<l as U.S. Publication No. US20l00074885: 12/386,249, published a'> US 

Publication No. US200903l 1237; 12/387,225, published as U.S. Publication No. 

20 U $20090304665: and l 2/386,222. published as li. S. Publication No. US20 I 0003238, cac.I, 

incorporated by reference in their entirety). 

Exemplary, non-limiting .. methods and uses are described in the following 

subsections. 

1. "Methods of Delfrcling Therapeutic Agents 

25 i\s noted abon:. hyaluronidase is a spn::adi11g or diffusing substance that modifies the 

permeability of connective tissue lhrough the hydrolysis ofhyaluronic acid, a polysaccharide 

found in tlie intercellular ground substance of connective iisst1e. and of certain specialized 

tissues, such as the u.mbilical cord and vitreous humor. \\.'hen no spreading factor is p.rese.nt, 

materials injected &'l1hcutaneousl_v, such as dmgs. proteins, peptides and nucleic acid. spread 

30 very slowly Co-injection with hyalumnida<;c, hmvcvcL can cause rapid spreading. The rate 

or diffusion is proponional to the mnount of enzyme, and tl1e extent of diffusion is 

proportional to the volume of solution. 

!Modified PH2U polypeptides pnn-ided herein can be used to promote or enhance the 

delivery a gems aud molecules to any of a variety of mammalian tissues in vivo. It can be 

35 used to facilitate the diffusion and, therefore, promote the delivery, of small molecule 

phannacologic agents as ,veil as larger molecule pharmacoJogic agents, such as proteins, 

nucleic acids and ribonucleic acids. and macromolecular compositinns than can contain a 
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TABLE 1.0: Inacth·e Mutants 

AOJ7G GOTL U44Q C203N E249G G300Q Q347C E392C 

AOl7H G077P LI-HS C203Q E24i}H ffHJOS Q347F E392P 

A017l G077Q LJ.4,1\' C203R E249! (BOOT Q3-l7l Q:W3C 

A017L G077R Ll44Y c2ms EH9K G300V Q3-17P Q393P 

AOl7N (i077T S14-5T C203T E249M G300W Q347T F394A 

A.017P G077V S145\V C203V E249Q BOIE Q347V F394D 

A017Q G078A AU% FWfA E249S DOIG Q347W FJ94E 

A{ll7R Gff78D Al49P F204C E249Y BOU·l E348C FW-lG 

A017S G0781 Tl50V F20-1E A250C 1301K E348H F3941 

A017T G078M Kl52L F204G A250F BOHvt E348I F394K 

AOFV G078P Al5'.m F204H A250G BOIN E3-J8L F394N 

A:017W G078T Al53F F2041 i\250H I301P E348P F39-lP 

A017Y Gfi78Y Al53M F204K A250K BOlQ E348() F394Q 

wornc I079A Al53P F204Q A250L BOlR E348R F394R 

\V018D I079D Al53R F20-4R A2.50M BOI.S E348T F394S 

\VOI8F l079F Al53T Fl04S A250N E348V F394T 

Vv'OlSG I079G Al53V F204T A250P l301Y E348W F394V 
·······················································································································-······----------------------------------

\\"Ol8H 1079H K15-4D VW6C A250Q V302C E348Y 5395-C 

WOl8I I079K 

\VOISL l079N 

W018M l079P 

\.\-'Ol8P I079S 

\VOl8Q I079W 

\-V018S HJ79Y 

WOIST P080A 

\VOI8V P080D 

WOIXY P080E 

NOl.9A P080F 

NOl9C P080G 

NOl9F POSCH 

NUl9G P08flK 

N019H P080L 

Nfll.9I P080M 

NOl9L P080N 

N(}l9)'v1 P080R 

NO.l9P P080S 

NO.l9Q P(180T 

N019R P080V 

N019S P08ffY 

NOl9V Q081A 

N019W Q08IC 

NOl9Y Q081E 

A020D Q081G 

K l54E V20<)D A250R V302D Q349D S395L 

Kl 54G V206F A250S V:c02E Q?-19F S395M 

Kl54P V206G A250T V302F Q349G 

V206P A.250\/ V302G Q349P 

Kl54W V206Y A250\V V302H Q3t9V 

Kl:54Y F..207 A Il:5 lD V302L Q349W 

Ql:55P E207F I2:5lF V302M Q349Y 

Ql55Y E2ff7G I251G V302P G350A 

El56P E207:1:vf I25 lH V302R G:15(iD 

Fl.57A E207P l.25 IK V'.H)2S G150E 

Fl57C E207Q 125 lP V302T G350F 

Fl57D E207R 1251S V302Y G350H 

Fl57E E207S 1251T 1303A G350K 

Fl5X1 E207T 125lV.-' I303C G350L 

Fl57l·l E207V R252A 130:m GJ50M 

Fl571 E20T\-V R2:52D 130:lE G:l50N 

Fl57K 1208D R252E [3lHF G350P 

F!57L 1208.G R.252F 130:lG G350R 

FL5iM 1208P R252G B03K G350S 

Fl57P 1108W R252H I303L G350T 

Fl57Q K209C R252I 1303M G350V 

Fl57R K209P R252K 130:IR G350Y 

Fl57S R2l.ilA R252L IJ03W V351C 

Fl57T R2WC R2:52N I30TY V351D 

Fl57V R210D R252P WJ04A V3:51E 
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TABLE IO: Inactive Mutants 

A020E Q081H El58D R210E R252S W304C V351F F398H 

A020F Q08lL El58K R2l0G R252T \V304D V35!H F398I 

A020H Q08lN E158P R210K R252Y \~'304G V351N F398L 

A020K Q08lP El58R R.2101-1 V253A W304l V351R F398N 

A020L Q08lS El58'r. R210N \/253D W304M V351"V F398P 

A020N Q081V Kl59W R210P V253E W304N V351Y F398R 

A020P Q081W Kl59Y R210S V253G \VJ04P C352A F398S 

A020R Q081Y Gl61W R2!0T V253H W304Q C352D fl98T 

A020T K082\\T Dl63C R210V V253L \V304S C352E F398V 

A020V K082Y D163P R210W V253M \V304T C352F F398\:V 

A020Y J083f: F164A R2I0Y V253N \V304V C352G F398Y 

P02IA 1083K F164C N211C V253Q W304Y C352K Y.399D 

P021C S084Y F164D N21LF V253R G305L C352M Y399P 

P021D L085A Fl64E N211G V253S G305P C352P C400A 

P021E L085C Fl64G N211H V253\V G305Q C352Q C400D 

P02lCi L085D Fl64H N2lll S254C G305R C352R C400E 

P02lH L085E Fl64N N211K S254D G305S C352S C400F 

P02ll L085F Fl64P N211M S254E G-305T C352T C400G-

.P021L L085G Fl64Q .N211P S254G G305V C352V C400l 

P021M L085H Fl64R N2!LR S254I G305Y C352W C400L 

P021R L085N Ll65C N211S S254K T306A C352Y C40DM 

P02JS L085Q LI65H N2l1T S254L T306C 1353C C400P 

P02IT L085S Ll65P N2I lV S254P T306H I353F C400Q 

P021 V L085T L!65T N2llW S254Q T306T 1353G C400R 

P02l\V Q086C Vl66D D212A S254R T306L 1353H C400S 

S022C Q086P El67V D212G S254T T306V 1353K C400T 

S022E D087P Tl68A D212H S254V T306\\/ I353L C400V 

S022G H088A T168C D2121 S254W T306Y 1353M C400Y 

S022K H08SC Tl68D D2l2K S254Y L307C I353Q S401C 

S022P H088E Tl68E D212L K255C I35JR S40IF 

E023A H088F T168F O212M K.255O L3071 I353S S40lH 

E023F H088G Tl68G D212P K255L L307P 1353\V S40lK 

E023L H0881 Tl68K D2l2V K255P S308C R354C S401R 

E023M H088K T168L D2!2\V K255V S308F R354D S401\:V 

E023N H088L T168P D213P K255W S308L R354£ S40!Y 

E023P H088M Tl68R D213S 1256C S308!\-i R354G C402A 

E023R H088P Tl68S L214A 12561) S308V R354H C:402D 

E023S H088R Tl68V L214C l256E SJ08W R354I C402E 

E023T H088S Tl68W L214D 12560 S308Y R354K C402F 

E023V H088T T168Y L214E T256P M310C: R354L C402L 

C025D H088V 1169A L2I4G P257D M310E R354fvl C402M 

C025E H088Y Il69D L2l4H D258L M3l0F R354P C402P 

C025f L089A l169F L2I4K D258P M310K R354Q C402Q 

-- 277 --



Petitioner Merck, Ex. 1002, p. 1096

Attorney Docket No.: 33320.03087.1JS2:'i/3087B 

media containing 4 ftg/:m L hc:,.;.adimethrine bromide at a final concentration of 4 11g/mL 

(Polybrcnc; SIGMA). Virns was added to each well at a multiplicity of infection {MOI) of 10 

and tl1c cells were incubated witl1 shaking (120 rpm) al 3 7 "C and 5''.{, CO2 for 6 hours. The 

cells were then harvested and pelleted by low speed centrifugation (500 x g, 5 min), The 

5 transduction medium \Vas removed and replaced with IO mL of fresh CHO-S medium 

(ln-vitrogcn) sup-plcmcntcd 1-vith GlutaMax (50 mL/htcn and transferred to a T-25 flask. 

Three days post infcctio11, b1asticidin (lnvitrngen) ,._vas added to the growth medium at a 

concentration of I µg/mL The medium ·was changed regularly at 34 day intervals, and the 

cells were transferred to a T75 flask for expansion. Two weeks after the mitial infection, the 

10 cells were expm1ded to shaker flasks and maintained in culture using medium containing 1 

µg/mL blasticidin. F204P-PH20 protein secreted into t11e CHO-S medium was collected and 

purified by affinity chromatography using an anti-rHuPH20 affinity column a;s described in 

Example 6. The protein was prepared in standard API buffer (lO mM Histidine, 130 mM 

NaCL pH 6.5). 

15 

EXAl\·1PLE 13 

ANALYSIS O:F SECONDARY STRUCTURE AND MELTING TEMPERATURE 

The socondary structure and melting temperature of the PH20 \' ariant F204P was 

teste<l and compared to wild-type r.HuPH20 (generated as described in Example n to further 

20 assess stability of the variant. Tl1c secondary structure was tested by circular dichroism. A 

Jasco J-8l0-150S equipped with PTC-424S ,vas employed for the CD spectral measurement 

.md the CD spectra were collected by Spectra l\fanager (Version L5, Jasco). Prncedttres for 

instrumental set up and data c-0llcction arc described in Table 24. 

25 

Table 24: CD Suectros«mY Oucration Conditions 
Parameters Conditions 

Nitrogen flow rate 25 lf'th 
Sample temperature 30-75 "C 
Sample concentration APlJrOX. 0.1 m~/mL 
Cel1 pathlcngth l mm 
\Vavelcngth 220nm 
Data pitch l "'C 
Delay time 60 seconds 
Temperature slope l '·'C/min 
Sensitivity standard 
Response 4 seconds 
Band Yvidth lnm 

l. Sample Preirnration and Measurement 

Tw-o hundred (200} µL of a 0.1 mg.mL protein sample diluted in Mcllvainc·s buffer 

fMcilvaine ( 1921) JBC 49: 183) adjusted to pH 6.5 ,vere prepared. A series of samples of the 

F204P variant ~verc also generated that vaned in pH by adjustment using Mclhaine·s buffer 
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Al\.lEND !\TENTS TO THE CLAll\fS: 

At1omey Docket No.: 33320.03087 .US25/3087B 
Comments on Reasons for AUm,.·ancc and 
Amendment Pursuant to 37 C.F.R. §1.312 

Please amend claims 1-5, as indicated below. This listing of claims replaces all 

prior versions and listing of claims in the application. 

LISTING OF CLAIMS: 

1. {Cu:rrentl·:v Amended) A modified PH20 pol::'/peptide, comprising one or more 

amino acid i·eplacements in an unmodified PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from 

the group consisting of SEQ ID NOS: 3, 7, and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at 

least l 20'hi of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid replacement(s\ ,vhe:rein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidasc acfrvity 

of the unmodified PH20 polypeptide are measured under identical conditions; 

the amino acid replacement(s) confer(s) the increased hyalurnnidase activity: 

at least one amino add replacementfsi confers the increased hvaluronidase activity 

and is,4tt,e at a position corresponding to a position selected from l, 15. 24, 27, 29, 30, 31, 32, 

33, 37, 39, 48, 63, 67, 69. 71, 72, 73, 75, 87, 92,. 93, 94, 118, 120,135,141,147,148, 150, 

151, 15~ 155, 15~ 163,164,165, 17Q 198,20~212,215,21~233,236,24~257,25~ 

26Q263.269,271.272,27~278,282.293,305,308.313,32Q324,325,326, 328,353, 

359,371,377,380,389,392,395,405,409,410,418,425,436,437,438,441,442,446,and 

447.,_ with reference to amino acid positions set forth in SEQ LD NO:3, v,hieh eonfen, the 

iaerenscd hynlurnnidarw activity; 

corresponding amino acid positio11s are identified by alignment of the PH20 

polypeptide with the polypeptide having the sequence of amino acids set forth as SEQ JD 

NO:3, vvit:h the proviso that if the modified PH20 polypeptide includes only· a single amino 

acid replacement, the replacement does not correspond to amino acid replacement N219A 

with reference to amino acid positions set forth in SEQ ID NO:3: and 

the modified PH20 polypeptide has at !east 95~,~ sequence identity to the amino acid 

sequence selected from the group consisting of SEQ ID NOS: 3, 7, and 32-66. 

2. (Currently Amended) The modified PH20 polypeptide of claim 1, comprising 

at least one amino acid :replacement selected from mnong :replacement with: 
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l'l::istidiae (H1 at a position corresponding to position l; Q at a position corresponding 

to position i; Val a position corresponding to position 15; Eat a position corresponding to 

position 24; Hat a posWon corresponding to position 24: Kat a position corresponding to 

position 27: Rat a position corresponding to position 27; Eat a position corresponding to 

position 29; lat a position coffesponding to position 29; Lat a position corresponding to 

position 29; .Mat a position corresponding to position 29; Pat a position corresponding to 

position 29; Sat a position corresponding to position 29; Vat a position corresponding to 

position 29; Gata position corresponding to position 30; Hat a position conesponding to 

position 30; Kat a position corresponding to position 30; Jv[ at a position corresponding to 

position 30; Rat a position correspond1ng to position 30; Sat a position con-esponding to 

position 30~ A at a position corresponding to position 3 l: C at a position conesponding to 

position 3 L Hat a position corresponding to position 31; 1 at a position corresponding to 

position 31; K at a position cmTesponding to position 3 l; L at a position corresponding to 

position 31; Pat a position corresponding to position 31; Rat a position coiTespondi ng to 

position 31; Sat a position corresponding to position 31; Tat a position corresponding to 

position 31; V at a position cmTesponding to position 31; F at a position corresponding to 

position 32; Gata position corresponcHng to posjtion 32; Hat a position corresponding to 

position 32; \Vat a position corresponding to position 33; Fat a position conesponding to 

position 37; N at a position corresponding to position 39: Tat a position coffesponding to 

position 39; Fat a positkm corresponding to position 48; Hat a position corresponding to 

position 48; Nat a position corresponding to position 48; \Vat a position corresponding to 

position 63; Vat a position corresponding to position 67; A at a position corresponding to 

position 69; Cat a position corresponding to position 69; Fat a position corresponding to 

position 69~ Gata position corresponding to position 69; lat a position corresponding to 

position 69; Lal a position corresponding to position 69; l\l at a position conesponding to 

position 69; Pat a position corresponding to position 69: Rat a position conesponding to 

position 69~ \Vat a position corresponding to position 69; Y at a position corresponding to 

position 69; Rat a position cotTesponding to position Tl~ Sat a position corresponding to 

position 71; ivJ at a position corresponding to position 72: Q at a position corresponding to 

position 72; Hat a position corresponding to position 73; Lat a position corresponding to 

position 73; \Vat a position corresponding to position 73; Fat a position corresponding to 

position 75~ Lat a position COITt.~sponding to position 75; Rat a position corresponding to 

position 75; T al a position corresponding to position 75; Cat a position corresponding to 
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position 87; Tat a posit1on corresponding to position 87; Y at a position corresponding to 

posit1on 87; Cat a position corresponding to position 92~ I at a position corresponding to 

position 93; Lat a position corresponding to position 93; Rat a position corresponding to 

position 93: Tat a position corresponding to position 93; Rat a position corresponding to 

position 94; Q at a position corresponding to position l 18; Fat a position corresponding to 

position 120~ Vat a position corresponding to position !20; Y at a position corresponding to 

position 120~ Data position corresponding to position 135: Gata position corresponding to 

position 135~ Rat a position corresponding to position 135; Hat a position corresponding to 

posit1on 14]; Y at a position corresponding to position 141; R al a position corresponding to 

position 147; \Tat a position corresponding to position 147; Kat a position corresponding to 

position 148~ Gata position corresponding to position 150; Kat a position corresponding to 

position 151: L at a position corresponding to position 151; ~tat a position corresponding to 

position 151: Q at a position corresponding to position 151: Rat a position corresponding to 

position 151~ Rat a position corresponding to position 152: Gata position corresponding to 

position 155; Kat a position corresponding to position 155: Data position corresponding to 

position 156; A at a position co1Tesponding to position 163; Eat a position corresponding to 

position l63; Kat a position corresponding to position 163; Rat a positlon corresponding to 

position 163: fvl at a position corresponding to position 164; Data position corresponding to 

position 165; Nat a position corresponding to position 165~ Rat a position corresponding to 

position l 70~ Data position corresponding to position 198; Nat a position corresponding to 

position 212~ 1\:1 at a position corresponding to position 2 l 5~ Sat a position corresponding to 

position 219; K at a position corresponding to position 233; R at a position corresponding to 

position 233, Rat a position corresponding to position 236; Tat a position corresponding to 

position 247; Tat a position corresponding to position 257; Pat a position corresponding to 

position 259; Y at a position corresponding to position 260; Kat a position corresponding to 

position 263~ Rat a position corresponding to position 263~ A at a position corresponding to 

position 269; Lat a pos1tion corresponding to position 271 ~ I\f at a position corresponding to 

position 271; Tat a position cotTesponding to position 272; Data position corresponding to 

position 276~ Sat a position corresponding to position 276; Y at a position corresponding to 

position 276; Hat a position corresponding to position 278: Kat a position corresponding to 

position 27K N at a position corresponding to position 278~ R at a position corresponding to 

position 278~ Sat a position corresponding to position 278; Tat a position corresponding to 

position 278; Y at a position corresponding to position 278; iVl at a position corresponding to 
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the unmodified PH20 polypeptide consists of the amino acid sequence selected from 

the group consisting of SEQ ID NOS: 3, 7, and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at 

least 120°-''o of the hyaluronidase activity compared to the unmodified PH20 polypeptide not 

containing the amino acid replacement(s)~ ,vherein: 

the activity nfthe unmodified PH20 polypeptide not containing the replacement(s) is 

hyaluroni<lase activity of the nw<lified PH20 polypeptide and hyalumnidase activity 

of the unmodified PH20 polypeptide are measured under identical conditions~ 

at least one amino add replacement confers the increased hyaluronidase acfrvjty, and 

is selected from Eat a position corresponding to position 12; Eat a position corresponding to 

position 26; K at a position corresponding to position 26; R. at a position corresponding to 

position 46; Q at a position cmTesponding to position 52; Q at a position corresponding to 

position 58; Hat a position corresponding to position 68; Q at a position corresponding to 

position 68; A at a position corresponding to position 70; Cat a position coffcsponding to 

position 70; Fat a position corresponding to position 70; Gata position corresponding to 

position 70; Hat a position corresponcHng to position 70; Kat a position corresponding to 

position 70; Lat a position corresponding to position 70; Nat a position corresponding to 

position 70; Pat a position corresponding to position 70: Rat a position corresponding to 

position 70; Sat a posititm corresponding to positinn 70; Tat a position con-esponding to 

position 70; A at a position corresponding to position 74; Cat a position corresponding to 

position 74; Gata position corresponding to position 74; Nat a position corresponding to 

position 74; Pat a position con-esponding to position 74; Rat a position corresponding to 

position 74~ Sat a position corresponding to position 74; Vat a position corresponding to 

position 74; \Vat a position corresponding to position 74; Gata position coffesponding to 

position 84; Rat a position corresponding to position 84~ Gata position corresponding to 

position 97~ Hat a position con-esponding to position 127; Nat a position corresponding to 

position 127; Gata position corresponding lo position 13 l; Vat a position con-esponding to 

position 131; Rat a position corresponding to position 142; A at a position corresponding to 

position 16t\ Fat a position corresponding to position 166; Hat a position corresponding to 

position l66~ Lat a position corresponding to position 166; Rat a position corresponding to 

position l 66~ Y at a position corresponding to position 166; Kat a position corresponding to 

position l 74; Kat a position corresponding to position 206; iVl at a position corresponding to 

- 6 -
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position 213~ Nat a position corresponding to position 213~ Eat a position corresponding to 

posit1on 237; Sat a position corresponding to position 238~ Nat a posjtion corresponding to 

position 26 l~ Rat a position con-esponding to position 277~ Tat a position corresponding to 

position 277: L at a position corresponding to position 309; N at a position corresponding to 

position 309~ Q at a position corresponding to position 309~ Rat a position corresponding to 

position 309~ Tat a position corresponding to position 309; A at a position corresponding to 

position 310~ Gata position corresponding to position 310: Hat a position corresponding to 

position 315~ I at a position corresponding to position 317; Kat a position co:tresponding to 

position 317; Rat a position corresponding to position 317:. Mat a position corresponding to 

position 318; Gata position corresponding to position 347; Sat a posjtion corresponding to 

position 347~ ~J at a position corresponding to position 399; Tat a position con-esponding to 

position 399: \\' at a position corresponding to position 399; Data position corresponding to 

position 407: Q at a position corresponding to position 407; Fat a position corresponding to 

position 419~ I at a position corresponding to position 419; Rat a position corresponding to 

position 419~ Sat a position corresponding to position 419; Kat a position corresponding to 

position 421, N at a position co1Tespondi ng to position 4 21 : Q at a position corresponding to 

position 421; Rat a position co:tresponding to position 421; Sat a position corresponding to 

position 421: A at a position corresponding to position 431; Hat a position corresponding to 

position 43 l; Kat a position corresponding to position 431 ~ Q at a position corTesponding to 

position 431; Rat a position corresponding to position 431; S at a position corresponding to 

position 43 I~ V at a position corresponding to position 43 1, Lat a position corresponding to 

position 433~ Rat a position corresponding to position 433; Vat a position corresponding to 

position 439; Hat a position corresponding to position 440: Rat a position corresponding to 

position 440; A at a position corresponding to position 443; ivt at a position corresponding to 

position 443, f\,f at a position corresponding to position 445; and/or wt-Ht--P at a position 

corresponding to position 445, \.vith reference to amino acid positions set fbrth in SEQ TD 

NO:3~ and 

the modified PH20 polypeptide has at least 95%, sequence identity to the amino add 

sequence selected from the group consisting of SEQ ID NOS: 3, 7, and 32-66. 

4. (Currently A.mended) The modified PH20 polypeptide of claim .2_.:+, comprising 

the amino acid sequence selected fi·om the group consisting of SEQ ID NOS: 73, 78, 91, 95, 

96,105,106,108,109,111,112,113,115,117,118,119,120, 123-126, 128-136, 139-141, 

149,154,155,164,165, 16~ 191,192, 19~ 19~ 199-205,207,208,225,226,228,22~231, 

- 7 -
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233,237,253,254,25~257,27~283,293,295,29~298,30~303,31~318,321,322, 

338-340, 344,348,367,369,371,377, 384-388, 394. 398,399.401, 406-408, 410,412,414, 

416,431,448,45~465,46~478,479,482,493,497, 501,503, 50~ 508,510-512,514,518, 

522, 523, 537-543, 545,558,559,561, 563-566, 569,572,574,594,596, 618-620, 624-634, 

637, 640-644, 652, 657, 675, 695, 698, 699, 700, 712, 717, 725, 738, 748-750, 757, 775, 799-

80 I, 807, 822, 825, 844, 847, 851, and 853, or an amino acid sequence that has at least 9tHo 

sequence identity to the amino acid sequence selected from the group consisting of SEQ ID 

NOS: 73, 78,91,95,96, 105,106,108,109,111,112,113,115,117,118,119,120, 123-126, 

128-136, ]39-141, 149,154,155,164,165,167,191,192,196,197, 199-205, 207,208,225, 

226,228,229,23!,233,237,253,254,256,257,277, 283,293,295,296,298,300,303, 

316,318,321,322, 338-340, 344,348,367,369,371,377, 384-388, 394,398,399,401, 406-

408, 4 10, 412, 414, 416, 43 l, 448, 459, 465, 469, 4 78, 479, 482, 493, 497, 501, 503, 507, 

508, 510-512, 514,518,522,523, 537-543, 545,558,559,561, 563-566, 569,572,574,594, 

596, 618-620, 624-634, 637, 640-644, 652,657,675,695,698,699, 700, 712, 717, 725, 738, 

748-750, 757, 775, 799-801, 807,822,825,844, 847, 851, and 853, and that contains the 

arnino acid rep1acernent as cornpared to corresponding positions in a polypeptide of any of 

SEQ ID NOS:3, 7, and 32-66. 

5. (Currently Amended) The modified PH20 polypeptide of claim 3, comprising 

the amino acid sequence selected from the group consisting of SEQ ID NOS: 86, %9;-99, 100, 

159, !73, 181, 193, 195, 209-220, 238,239,242, 247-252, 267,269, ±7+,-308, 324,325, 330, 

335,355,419,421-423,425,428,435,455,~62,463,484,490, 506,531,533,579, 

581-583, 585, 587,588,602,605,606,609,613,648, 731, 732, 734, 742, 746, 760, 762, 764, 

765, 769-773, 779, 782, 783, 786-789, 794,795,814,816,819,826,830, 836, and 838, or an 

amino acid sequence that has at least 96{}o sequence identity to the amino acid sequence 

selected f-'i-om the group consisting of SEQ ID NOS: 86,-8-9;--99, 100,159,173.181, 193. 195, 

209-220, 238,239,242, 247-2520 267, 2690 277,308,324,325,330,335,355,419, 421-423, 

425,428,435,455,#-6,462,463,484,490,506, 531,533,579, 581-583,585, 587,588,602, 

605, 606, 609, 613, 648, 731, 732, 734, 742, 746, 760, 762, 764, 765, 769-773, 779, 782, 783, 

786-789, 794, 795, 814, 816, 8 l 9, 826, 830, 836, and 838.,. and that contains the amino acid 

replacement as compared to corresponding positions in a polypeptide of any of SEQ ID 

NOS:3, 7, and 32-66. 
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6. (Original) The modified PH20 polypeptide of claim 1 that exhibits at least 2.0-

fold of the hyaluronidase activity compared to the PH20 polypeptide not containing the 

amino acid replacement(s). 

7. (Original) The modified PH20 polypeptide of claim l that comprises one or 

more of a modification selected from among glycosylation, sialation, albumination, 

farnesylation, carboxylation, hydroxylation and phosphorylation. 

8. (Original) The modified PH20 polypeptide of claim 1 that comprises at least 

an N-acetylglucosamine moiety linked to each of at least three asparagine (N) residues. 

9. (Original) The modified PH20 polypeptide of claim 8, wherein the three 

asparngine residues cotTespond to amino add residues 200, 333 and 358 of SEQ ID NO:3. 

l 0. (Original) The modified PH20 polypeptide of clairn l that is conjugated to a 

polymer. 

11. (Original) The modified PH20 polypeptide of claim 3 that is conjugated to a 

polymer. 

12. (Original) The nwdified PH20 polypeptide ofdaim 10, "vherein the polymer 

is dextran or PEG. 

l3. (Original) The modified Pl:I20 polypeptide of claim 1, compris1ng up to 10 

amino acid modifications selected from among amino acid replacements, insertions and 

deletions. 

14 (Original) The modified PH20 polypeptide of claim 3, comprising up to 10 

;unino acid modifications selected from among amino acid replacements, insertions and 

deletions 

15.-18. (CancdJed} 

19. (Original) A pham1aceutical composition, comprising a modified PH20 

polypeptide of claim J. 

20. -22. (Cancelled). 

23. (Previously Presented) A phannaceutical composition, comprising a modified 

PH20 polypeptide of daim 3. 

24.-26. (Cancelled). 

27. (Previously Presented) The modified PH20 polypeptide of claim 2, vvherein 

the modified PH20 polypeptide is a soluble PH20 polypeptide; ,md 

the unmodified polypeptide c.onsi sts of the amino acid s.equence set forth in any of 

SEQ JD NOs: 3 or 32-66. 

- 9 -



Petitioner Merck, Ex. 1002, p. 1107

UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No.: 
Issue Date: 
Appl. No.: 
Filed: 

10865400 
12/15/2020 
15/226,489 
08/02/2016 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www .uspto.gov 

PART (A) RESPONSE FOR CERTIFICATES OF CORRECTION 

This is a decision on the Certificate of Correction request filed 16 September 2021. 

The request for issuance of Certificate of Correction for the above-identified correction(s) under the 
provisions of 37 CFR 1.322 and/or 1.323 is hereby: 

(Check one) 
~ Approved D Approved in Part D Denied 

Comments: 

PART (B) PETITION UNDER 37 CFR 1.324 OR 37 CFR 1.48 

D This is a decision on the petition filed __ to correct inventorship under 37 CFR 1.324. 

D This is a decision on the request under 37 CFR 1 .48, petition filed . In view of the fact 
that the patent has already issued, the request under 37 CFR 1.48 has been treated as a petition to 
correct inventorship under 37 CFR 1.324. 

The petition is hereby: D Granted D Dismissed 

Comment: 

The patented filed is being forwarded to Certificate of Corrections Branch for issuance of a certificate 
naming only the actual inventor or inventors. 

/MANJUNATH N RAO/ 
Supervisory Patent Examiner, Art Unit 1656 
Technology Center 1600 
Phone: (571)272-0939 

Certificates of Correction Branch email: CustomerServiceCoC@uspto.gov CoC Central Phone Number: (703) 756-1814 



Petitioner Merck, Ex. 1002, p. 1108

PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 10,865,400 B2 
: 15/226489 
: December 15, 2020 
: Wei et al. 

Page 1 of 15 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

On the Title Page 

In Item (56) References Cited, in U.S. PATENT DOCUMENTS, on page 1, 2nd Column, Line 31, 
please replace the inventor "Greennnwald" with --Greenwald--; 
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At Column 69, Line 53, please replace "w-site" with --ffi-site--; 

At Column 90, Line 40, please replace "179" with --179--; 

At Column 90, Line 49, please replace "5235" with --S235--; 

From Column 120, Line 46 to Column 133, Line 36, please replace Table 5 with the following 
amended Table: 

TABLE 5: Inactive Mutants 
Corres- Replacement Corres- Replacement Corres- Replacement 
ponding ponding ponding 
Position Position Position 

2 HKWY 3 AGKPTV 4 DEFGLPWY 
5 DGlL\IINPQR 6 EFTVY 7 CDFGHlKLQ 

TVWY RSTWY 
8 DEGHNRSW 9 CDEGNP 10 FILMY 
II ACFILPTWY 12 GHW 13 EGILMV 
14 AEGHKNPQW 15 EFGKNPQRS 16 ACDEFGHK 

y MPRSTY 
17 DEGHlLJ\PQ 18 C DFGHILMP 19 ACFGHILMP 

RSTVWY QSTVY QRSVWY 
20 DEFHKLNPR 21 ACDEGHILVI 22 CEGKP 

TVY RSTVW 
23 AFLMJ\PRST 25 DEFGHIKLN 27 C 

V PRSTVY 
33 CDIJNVY 34 ILKS TV 35 ADGPRS 
36 CFVWY 37 CEGNS 38 EGKLNQRT 

w 
39 CDFW 40 ADEGKNRST 41 Q 

V 
42 DEIIIKLMPQ 43 AEFGIKLQR 44 ACFGIIILNQ 

RSTV V RSTWY 
45 ADFGPW 46 PW 47 V 
48 p 49 CDGHP 50 V 

Page 2 of 15 
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51 CFIMPTWY 52 CE FWY 

54 DEGPRY 55 ADGIINPQRT 
VY 

57 ADFGIMPQR 58 A 
vw 

60 ADFGH[LNPQ 61 AEFGHNPQR 
STVY TWY 

63 CGP 64 ACDEFGHIK 
LPQRSTVW 

66 ACDEG[KLNP 67 DEGPRTW 
STV 

69 NT 70 Q 
72 CFHIPYW 73 p 

76 ACFGIK LPQ 77 DELPQRTY 
RSTVW 

79 ADFGHKNPS 80 ADEF GIKLM 
WY NRSTVY 

82 YEK 84 y 

86 CP 87 p 

89 ADEGQSTWY 90 CG 
92 EFHKPQRWY 94 GP 

96 SVHPRSTW 98 p 

Page 3 of 15 

53 ACDEGHLNP 
QRSTWY 

56 ACEGHCKLP 
RSTVW 

59 AEILMPRTV 
WY 

62 ACDFCKLMP 
QRSTVY 

65 ACDGHIKNR 
STVWY 

68 ACG[LPVY 

71 p 

75 DGP 
78 ADIYIPTY 

81 ACEGHLNPS 
VWY 

85 ACDEFGIINQ 
ST 

88 ACEFGIKLM 
PRSTVY 

91 DEFGHILT 
95 ACEFGIIKLM 

PQSVWY 
99 CEGCNPVW 
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100 CEFGNPRST IOI ACFHlKLMN 
WY QRST 

103 AEFGHILQRT 104 FPW 
VWY 

106 ACDFIIL:vtNP 107 ACIJKPQSVW 
SWY 

109 CDELMRTW 110 FKLMPW 
112 CEGHLNPS 113 RV 
115 ACDFGHIKL 116 ACDEGHILN 

:\1RSVY PQSVW 
118 CDEGPRWY 119 AKILNPR 

122 ACEFIKQRS 123 ACDEHL:v1PQ 
TV RSTVY 

125 CDGLNW 126 FHILNPY 
128 EP 129 ACDEGHLPQ 

STVW 
131 p 132 p 

134 ACDFGHKPQ 135 p 
RSW 

137 FGHNPRWY 138 V 
143 CIIPRST 144 AEFIKPQSVY 
149 E 149 p 
152 L 153 EFMPRTV 
155 PY 156 p 

Page 4 of 15 

102 p 

105 CM l\ 

108 DEFKLMPQT 
VY 

111 HIQ 
114 ILPTV 
117 DGIKNQRSV 

w 
121 ACEFGHKLM 

PWY 
124 CDEfN 

127 K 
130 CDGHLNST 

WY 
133 DEFGHLMNP 

RTVW 
136 p 

139 p 
145 TW 
150 V 
154 DEGPSWY 
157 ACDEGIJJKL 

:vt PQRSTV 
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158 DKPRY 159 WY 
163 CP 164 ACDEGHNPQ 

R 
166 D 167 V 

169 ADFGHKNPQ 170 CDEGMPWY 
STY 

172 DEILPQTVW 173 DEGHILMPS 
y VWY 

l CDGKPRS 176 AC FGHIPQS 
TVW 

178 EILVW 180 ACEPRS 

182 ACDEHNPQR 183 CDEGIK PQ 
STVY RSV 

185 ADEFGIKPRS 186 ADGHIKLNP 
TVWY QRSVW 

188 ACFGHLMNP 189 AEGHKLMNP 
QRSTVW RSTVWY 

191 AEFGKLMPQ 192 CFGKLMNPQ 
RSTVWY RVWY 

194 ACILPSTV 195 s 
198 vw 199 EGHJKLPRS 

w 
201 AFLMNPRST 202 EFGHKNPQ 

vw RVWY 
204 ACEGHIKQR 206 CDFGPY 

ST 

Page 5 of 15 

161 w 
165 CHPT 

168 ACDEFGKLP 
RSVWY 

t7l CDHM RSW 
y 

174 p 

ACDFGHLM 
QRSTVW 

181 ACDEFHIKL 
RS 

184 A DEFGHKL 
MPRSV 

187 AFGHILMNQ 
RSTVWY 

190 CEFGHKLNQ 
RSTVW 

193 ADKLMPV 

197 C 
200 AFGHKLMPQ 

RSWY 
203 ADEGHLMN 

QRSTV 
207 AFGMPQRST 

vw 
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208 DGPW 209 CP 

2ll CFGHIKMPR 212 AGHIKLMPV 
STVW w 

214 ACDEGIJKNP 215 CP 
RSTY 

217 ACGHPQSTV 218 AIKLPSV 
w 

220 GKNPRW 221 OUHKPR 
223 CDEGHKLPQ 224 ADEFGMPQR 

RSTVWY STWY 
226 ACDEFGLNQ 227 AFGHIKLMP 

RSTVWY QRTVWY 
229 LFGKLPQTV 230 AUGHKMNPR 

w STVWY 
232 CGHKLNPQY 233 D l PST 

y 
235 FLMRWY 236 CILNQTY 
239 CFGHlLPRST 240 EFGJ\WY 

VWY 
242 ACDGILMPR 243 CDFGilLMPQ 

STVW RSWY 
245 ACFLPQRSTV 246 ACDEGHIKL 

\,fP S TVW 
248 CDEGIMPT 249 AGHIKMQSY 

251 DFGIIKPSTW 252 ADEFGIIIKL 
NPSTY 
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210 ACDEGKMN 
PSTVWY 

213 PS 

216 DEGIIIKL:\1:N 
PQRTV 

219 p 

222 PY 
225 ADEGHKPQR 

TVW 
228 AEFGHL'.v1NP 

RSTW 
231 ACDFGHIKL 

PQRSV 
234 ADEGHNPST 

vw 
238 FGLPVWY 
241 ACDEGIPRS 

TVW 
244 ADGIVY 

247 ACFHNPQRS 
TWY 

250 CFGHKL:V1NP 
QRSTVW 

253 ADEGHLMN 
ORSW 
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254 CDEGIKLPQR 255 CDLPVW 
TVWY 

257 D 258 LPVW 
261 p 262 ADE GHIKQR 

STVWY 
264 DEFG L.MRTV 265 ADFGHKLMN 

WY QRS 
267 DGHCKNRSW 268 ACFGHKLNP 

QSTVW 
270 ACEFGHIPY 271 ADEHKTW 
273 ACDGILPQSV 274 CEGHNQWY 

w 
276 FPW 278 MP 
280 DI MNRSTVW 281 ADGHIKNPQ 

RSVW 
283 ACDFW 284 CDFW 
285 KPRTV 286 ACDt'HK.MPT 

y 
288 DEFGHIKPR T 289 ACEGHLPQR 

SY 
291 ACDEFMNTW 292 ILT 

y 

294 AEGIIKLNPQ 295 CGIIILNPTV 
RSTW y 

297 CEHLNPQRS 298 CELMNPQST 
TY WY 
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256 CDEGP 

260 CP 
263 EFPQW 

266 ACGHMPQRS 
TVW 

269 EKLMNPQR 

272 HLNPW 
275 AFGIKL.MQT 

vw 
279 ACFGLWY 
282 FLVWY 

284 CIP 
287 ACDEGKLJ\P 

QRS 
290 DQY 

293 EN 

296 CFGIKMQRS 
TVWY 

299 ACDFGHLMP 
QT 
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300 ACDEFLMNP 301 EGIIKMNPQR 
OSTVW SWY 

303 ACDEFGKLM 304 ACDGL\1NPQ 
RWY STVY 

306 ACHILVWY 307 CIP 
310 CEFKL 311 CEFILPVW 
313 C 314 CLW 
316 EGIKLMPRST 317 Ci p 

VWY 
319 CEFGHIKMP 320 CPV 

QRSVWY 
322 CDEGILNPRS 323 ACEGHKNRS 

TVW TV 
325 CREGHNW 327 AEFGHNQRS 

TVWY 
330 ACDEGILMN 331 ACDE.FHKQR 

PRSVW STWY 
333 GHlKPRSTW 334 ACDEGMNRS 

y 
336 AEFGKNPRS 337 CFGIKLMRT 

TVWY w 
339 DEFGIILNPST 340 ACDEFGIIKP 

VWY RSTVW 
342 DEFHKLMPQ 343 CDFIPW 

RTY 
345 ACEIIKNQRT 346 ADFGIKLMP 

VY RSTVW 
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302 CDEFGJILMP 
RSTY 

305 LPQRSTVY 

308 CFLMVWY 
312 Cl.L\1VW 
315 CIV 
318 CPW 

321 EMP 

324 CF PVWY 

329 CFGHJKLNQ 
RSTVWY 

332 ACDEFGHKL 
NPRSTY 

335 FGHIKLPVW 
y 

338 CDEFGIIIKL 
PRTV 

341 AEGIIKLMN 
QR ST VY 

344 FGHLMNPQR 
STWY 

347 CFIPTVW 
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348 CHILPQRTV 349 DFGPVWY 
WY 

351 CDEFIINRWY 352 ADEFGKMPQ 
RSTVWY 

354 CDEGHJKLM 355 DFGHL\1NPQ 
PQSVWY RSTVWY 

357 DEFGLMQR 358 EHIKPQRW 
360 ACEFGIKLMP 361 ACEGMNPQR 

QRV SVW 
363 ACDEFGHIPQ 364 ACDEFGKLM 

RSTVW PRSTVY 
366 ACEFGKMPQ 367 .LFILMQV 

RTW 
369 CEFIKLPQV 370 ADEGHKLNP 

w QRSVY 
372 ADEFGHKLN 373 CPW 

PRSTVW 
375 CFPVY 376 I PW 
378 DEFILMQTW 379 ACE FIL MW 

y 
381 GLPWY 382 EGHKLMNPQ 

RSTWY 
384 CFMQST 385 CLMPWY 

387 CEFGIIILMN 388 CGPQ 
VWY 
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350 ADEFIIKLM 
NPRSTVY 

353 CFGIIKLMQ 
RSW 

356 CGKLPRTVW 

359 AfGLPW 
362 ACEGHKL~ 

NPRSTVW 
365 ACDEG\1NP 

QRSTWY 
368 CPW 

371 p 

374 DE 

377 Cl LV 
380 CDEGQRS 

383 GP 

386 ACFGHILMN 
QRSTVY 

389 FV 
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390 CEFGHLNP 391 ADGHK PQR 
RSTVWY STVWY 

393 CP 394 ADEGIK NPQ 
RSTV 

396 C FG l PY AC FGlLMP 
QTV 

399 DP 400 ADEFGILMP 
QRSTVY 

402 AD FLMPQR 403 AC GHKLMN 
STVWY PQRT 

405 CIV 406 PR 

410 w 411 DEFG 
413 HI KLP 414 ADEGHKRST 
416 cs 417 ADEFGHKMP 

QR 
420 ADFGHKLNR 422 CDGHLMNQ 

STWY RSY 
424 ACEGHNQRS 425 ELPWY 

WY 
427 ACFLPVWY 428 ACDEGHNRS 

y 
430 ADELMNSTV 431 p 

434 HKPQRW 437 T 
439 NR 440 Q 
442 MNS 443 D 

At Column 178, Line 28, please replace "f 15%" with --± 15%--; 

CP 

395 CLMP 

398 C GHILNP 
RSTVWY 

401 CFHKRWY 

404 CDFGHLMN 
RVWY 

408 AEFGIKLPR 
STVWY 

412 EH 
415 CDEP 
419 DP 

423 ADEFGHLMP 
QRSTVW 

426 CFMR 

429 ADKLNPSTV 
WY 

432 CFIKLMPY 
438 y 
441 R 

At Column 185, Line 25, please replace "U520100074885" with --US20100074885--; 

At Column 293, Line 25, please replace "Jasco J-810-1505" with Jasco J-810-150S--; 

At Column 293, Line 26, please replace "PTC-4245" with --PTC-424S--. 

In the Claims 

From Column 299, Line 36 to Column 300, Line 44, please replace claim 1 with the following 
amended claim: 

Page 10 of 15 

1. A modified PH20 polypeptide, comprising one or more amino acid replacements in an unmodified 
PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from the group 
consisting of SEQ ID NOS: 3, 7, and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 120% 
of the hyaluronidase activity compared to the unmodified PH20 polypeptide not containing the amino 
acid replacement(s); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 
100%; 
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hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity of the 
unmodified PH20 polypeptide are measured under identical conditions; 

the amino acid replacement(s) confer(s) the increased hyaluronidase activity; 
at least one amino acid replacement confers the increased hyaluronidase activity, and is at a 

position corresponding to a position selected from 1, 15, 24, 27, 29, 30, 31, 32, 33, 37, 39, 48, 63, 67, 
69, 71, 72, 73, 75, 87, 92, 93, 94, 118, 120, 135, 141, 147, 148, 150, 151, 152, 155, 156, 163, 164, 
165,170,198,209,212,215,219,233,236,247,257,259,260,263,269,271,272,276,278,282, 
293,305,308,313,320,324,325,326,328,353,359,371,377,380,389,392,395,405,409,410, 
418,425,436,437,438,441,442,446, and 447, with reference to amino acid positions set forth in 
SEQIDNO:3; 

corresponding amino acid positions are identified by alignment of the PH20 polypeptide with 
the polypeptide having the sequence of amino acids set forth as SEQ ID NO:3, with the proviso that if 
the modified PH20 polypeptide includes only a single amino acid replacement, the replacement does 
not correspond to amino acid replacement N219A with reference to amino acid positions set forth in 
SEQ ID NO:3; and 

the modified PH20 polypeptide has at least 95% sequence identity to the amino acid sequence 
selected from the group consisting of SEQ ID NOs: 3, 7, and 32-66. 

From Column 300, Line 45 to Column 303, Line 11, please replace claim 2 with the following 
amended claim: 
2. The modified PH20 polypeptide of claim 1, comprising at least one amino acid replacement 
selected from among replacement with: H at a position corresponding to position 1; Q at a position 
corresponding to position 1; Vat a position corresponding to position 15; Eat a position 
corresponding to position 24; H at a position corresponding to position 24; K at a position 
corresponding to position 27; Rat a position corresponding to position 27; Eat a position 
corresponding to position 29; I at a position corresponding to position 29; Lat a position 
corresponding to position 29; Mat a position corresponding to position 29; Pat a position 
corresponding to position 29; Sat a position corresponding to position 29; Vat a position 
corresponding to position 29; Gata position corresponding to position 30; Hat a position 
corresponding to position 30; K at a position corresponding to position 30; M at a position 
corresponding to position 30; R at a position corresponding to position 30; S at a position 
corresponding to position 30; A at a position corresponding to position 31; C at a position 
corresponding to position 31; H at a position corresponding to position 31; I at a position 
corresponding to position 31; K at a position corresponding to position 31; L at a position 
corresponding to position 31; P at a position corresponding to position 31; R at a position 
corresponding to position 31; S at a position corresponding to position 31; T at a position 
corresponding to position 31; V at a position corresponding to position 31; F at a position 
corresponding to position 32; Gata position corresponding to position 32; Hat a position 
corresponding to position 32; Wat a position corresponding to position 33; Fat a position 
corresponding to position 37; Nat a position corresponding to position 39; Tat a position 
corresponding to position 39; Fat a position corresponding to position 48; Hat a position 
corresponding to position 48; Nat a position corresponding to position 48; Wat a position 
corresponding to position 63; Vat a position corresponding to position 67; A at a position 
corresponding to position 69; Cat a position corresponding to position 69; Fat a position 
corresponding to position 69; Gata position corresponding to position 69; I at a position 
corresponding to position 69; Lat a position corresponding to position 69; Mat a position 
corresponding to position 69; Pat a position corresponding to position 69; Rat a position 
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corresponding to position 69; Wat a position corresponding to position 69; Y at a position 
corresponding to position 69; Rat a position corresponding to position 71; Sat a position 
corresponding to position 71; Mat a position corresponding to position 72; Q at a position 
corresponding to position 72; Hat a position corresponding to position 73; Lat a position 
corresponding to position 73; Wat a position corresponding to position 73; Fat a position 
corresponding to position 75; Lat a position corresponding to position 75; Rat a position 
corresponding to position 75; Tat a position corresponding to position 75; Cat a position 
corresponding to position 87; Tat a position corresponding to position 87; Y at a position 
corresponding to position 87; Cat a position corresponding to position 92; I at a position 
corresponding to position 93; Lat a position corresponding to position 93; Rat a position 
corresponding to position 93; Tat a position corresponding to position 93; Rat a position 
corresponding to position 94; Q at a position corresponding to position 118; F at a position 
corresponding to position 120; Vat a position corresponding to position 120; Y at a position 
corresponding to position 120; Data position corresponding to position 135; Gata position 
corresponding to position 135; Rat a position corresponding to position 135; Hat a position 
corresponding to position 141; Y at a position corresponding to position 141; R at a position 
corresponding to position 147; Vat a position corresponding to position 147; Kat a position 
corresponding to position 148; G at a position corresponding to position 150; K at a position 
corresponding to position 151; Lat a position corresponding to position 151; Mat a position 
corresponding to position 151; Q at a position corresponding to position 151; R at a position 
corresponding to position 151; Rat a position corresponding to position 152; Gata position 
corresponding to position 155; Kat a position corresponding to position 155; Data position 
corresponding to position 156; A at a position corresponding to position 163; Eat a position 
corresponding to position 163; Kat a position corresponding to position 163; Rat a position 
corresponding to position 163; Mat a position corresponding to position 164; Data position 
corresponding to position 165; Nat a position corresponding to position 165; Rat a position 
corresponding to position 170; D at a position corresponding to position 198; N at a position 
corresponding to position 212; Mat a position corresponding to position 215; Sat a position 
corresponding to position 219; Kat a position corresponding to position 233; Rat a position 
corresponding to position 233; Rat a position corresponding to position 236; I at a position 
corresponding to position 247; Tat a position corresponding to position 257; Pat a position 
corresponding to position 259; Y at a position corresponding to position 260; Kat a position 
corresponding to position 263; Rat a position corresponding to position 263; A at a position 
corresponding to position 269; Lat a position corresponding to position 271; Mat a position 
corresponding to position 271; T at a position corresponding to position 272; D at a position 
corresponding to position 276; Sat a position corresponding to position 276; Y at a position 
corresponding to position 276; Hat a position corresponding to position 278; Kat a position 
corresponding to position 278; N at a position corresponding to position 278; R at a position 
corresponding to position 278; S at a position corresponding to position 278; T at a position 
corresponding to position 278; Y at a position corresponding to position 278; M at a position 
corresponding to position 282; A at a position corresponding to position 293; Cat a position 
corresponding to position 293; Fat a position corresponding to position 293; Mat a position 
corresponding to position 293; Pat a position corresponding to position 293; Q at a position 
corresponding to position 293; Vat a position corresponding to position 293; Eat a position 
corresponding to position 305; Gata position corresponding to position 308; Nat a position 
corresponding to position 308; Kat a position corresponding to position 313; Rat a position 

Page 12 of 15 
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corresponding to position 313; Hat a position corresponding to position 320; Kat a position 
corresponding to position 320; Rat a position corresponding to position 320; Rat a position 
corresponding to position 324; A at a position corresponding to position 325; Data position 
corresponding to position 325; Eat a position corresponding to position 325; Gata position 
corresponding to position 325; Hat a position corresponding to position 325; Kat a position 
corresponding to position 325; Mat a position corresponding to position 325; Nat a position 
corresponding to position 325; Q at a position corresponding to position 325; Sat a position 
corresponding to position 325; Vat a position corresponding to position 326; I at a position 
corresponding to position 328; Kat a position corresponding to position 328; Lat a position 
corresponding to position 328; Sat a position corresponding to position 328; Y at a position 
corresponding to position 328; Vat a position corresponding to position 353; Tat a position 
corresponding to position 359; Rat a position corresponding to position 371; Pat a position 
corresponding to position 377; Tat a position corresponding to position 377; Wat a position 
corresponding to position 380; Y at a position corresponding to position 380; Kat a position 
corresponding to position 389; Mat a position corresponding to position 392; Rat a position 
corresponding to position 395; Gata position corresponding to position 405; A at a position 
corresponding to position 409; Q at a position corresponding to position 409; Tat a position 
corresponding to position 41 O; P at a position corresponding to position 418; K at a position 
corresponding to position 425; Kat a position corresponding to position 436; I at a position 
corresponding to position 437; Mat a position corresponding to position 437; Tat a position 
corresponding to position 438; Fat a position corresponding to position 441; Rat a position 
corresponding to position 442; A at a position corresponding to position 446; D at a position 
corresponding to position 447; Nat a position corresponding to position 447; and/or Q at a position 
corresponding to position 447, with reference to amino acid positions set forth in SEQ ID NO:3. 

At Column 303, Lines 12-16, please replace claim 3 with the following amended claim: 
3. The modified PH20 polypeptide of claim 2, wherein the modified PH20 polypeptide is a soluble 
PH20 polypeptide; and the unmodified polypeptide consists of the amino acid sequence set forth in 
any of SEQ ID NOs: 3 or 32-66. 

From Column 303, Line 17 to Column 304, Line 54, please replace claim 4 with the following 
amended claim: 
4. A modified PH20 polypeptide, comprising one or more amino acid replacements in an unmodified 
PH20 polypeptide, wherein: 

the unmodified PH20 polypeptide consists of the amino acid sequence selected from the group 
consisting of SEQ ID NOS: 3, 7, and 32-66; 

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at least 120% 
of the hyaluronidase activity compared to the unmodified PH20 polypeptide not containing the amino 
acid replacement(s); wherein: 

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is 
100%; 

hyaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity of the 
unmodified PH20 polypeptide are measured under identical conditions; 

at least one amino acid replacement confers the increased hyaluronidase activity, and is 
selected from Eat a position corresponding to position 12; Eat a position corresponding to position 
26; K at a position corresponding to position 26; R at a position corresponding to position 46; Q at a 
position corresponding to position 52; Q at a position corresponding to position 58; Hat a position 
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corresponding to position 68; Q at a position corresponding to position 68; A at a position 
corresponding to position 70; C at a position corresponding to position 70; F at a position 
corresponding to position 70; G at a position corresponding to position 70; H at a position 
corresponding to position 70; K at a position corresponding to position 70; L at a position 
corresponding to position 70; N at a position corresponding to position 70; P at a position 
corresponding to position 70; R at a position corresponding to position 70; S at a position 
corresponding to position 70; T at a position corresponding to position 70; A at a position 
corresponding to position 74; Cat a position corresponding to position 74; Gata position 
corresponding to position 74; Nat a position corresponding to position 74; Pat a position 
corresponding to position 74; Rat a position corresponding to position 74; Sat a position 
corresponding to position 74; Vat a position corresponding to position 74; Wat a position 
corresponding to position 74; Gata position corresponding to position 84; Rat a position 
corresponding to position 84; Gata position corresponding to position 97; Hat a position 
corresponding to position 127; Nat a position corresponding to position 127; Gata position 
corresponding to position 131; V at a position corresponding to position 131; R at a position 
corresponding to position 142; A at a position corresponding to position 166; F at a position 
corresponding to position 166; H at a position corresponding to position 166; L at a position 
corresponding to position 166; R at a position corresponding to position 166; Y at a position 
corresponding to position 166; Kat a position corresponding to position 174; Kat a position 
corresponding to position 206; Mat a position corresponding to position 213; Nat a position 
corresponding to position 213; Eat a position corresponding to position 237; Sat a position 
corresponding to position 238; Nat a position corresponding to position 261; Rat a position 
corresponding to position 277; Tat a position corresponding to position 277; Lat a position 
corresponding to position 309; Nat a position corresponding to position 309; Q at a position 
corresponding to position 309; Rat a position corresponding to position 309; Tat a position 
corresponding to position 309; A at a position corresponding to position 31 0; G at a position 
corresponding to position 310; Hat a position corresponding to position 315; I at a position 
corresponding to position 317; K at a position corresponding to position 317; R at a position 
corresponding to position 317; M at a position corresponding to position 318; G at a position 
corresponding to position 347; Sat a position corresponding to position 347; Mat a position 
corresponding to position 399; Tat a position corresponding to position 399; Wat a position 
corresponding to position 399; Data position corresponding to position 407; Q at a position 
corresponding to position 407; Fat a position corresponding to position 419; I at a position 
corresponding to position 419; Rat a position corresponding to position 419; Sat a position 
corresponding to position 419; Kat a position corresponding to position 421; Nat a position 
corresponding to position 421; Q at a position corresponding to position 421; Rat a position 
corresponding to position 421; S at a position corresponding to position 421; A at a position 
corresponding to position 431; H at a position corresponding to position 431; K at a position 
corresponding to position 431; Q at a position corresponding to position 431; R at a position 
corresponding to position 431; S at a position corresponding to position 431; V at a position 
corresponding to position 431; Lat a position corresponding to position 433; Rat a position 
corresponding to position 433; Vat a position corresponding to position 439; Hat a position 
corresponding to position 440; R at a position corresponding to position 440; A at a position 
corresponding to position 443; Mat a position corresponding to position 443; Mat a position 
corresponding to position 445; and/or Pat a position corresponding to position 445, with reference to 
amino acid positions set forth in SEQ ID NO:3; and 
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the modified PH20 polypeptide has at least 95% sequence identity to the amino acid sequence 
selected from the group consisting of SEQ ID NOs: 3, 7, and 32-66. 

From Column 304, Line 55 to Column 305, Line 7, please replace claim 5 with the following amended 
claim: 
5. The modified PH20 polypeptide of claim 4 comprising the amino acid sequence selected from the 
groupconsistingofSEQIDNOs: 86,99, 100,159,173,181,193, 195,209-220,238,239,242,247-
252,267,269,308,324,325,330,335,355,419,421-423,425,428,435,455,462,463,484,490, 
506,531,533,579,581-583,585,587,588,602,605,606,609,613,648, 731,732,734,742,746, 
760,762,764,765, 769-773, 779,782,783, 786-789, 794, 795,814,816,819,826,830,836,and838, 
or an amino acid sequence that has at least 96% sequence identity to the amino acid sequence selected 
fromthegroupconsistingofSEQIDNOs: 86,99, 100,159,173,181,193, 195,209-220,238,239, 
242,247-252,267,269,308,324,325,330,335,355,419,421-423,425,428,435,455,462,463, 
484,490,506,531,533,579,581-583,585,587,588,602,605,606,609,613,648, 731,732,734, 
742,746,760,762,764,765, 769-773, 779,782,783, 786-789, 794,795,814,816,819,826,830, 
836, and 838, and that contains the amino acid replacement as compared to corresponding positions in 
a polypeptide of any of SEQ ID NOs:3, 7, and 32-66. 

From Column 305, Line 31 to Column 306, Line 25, please replace claim 14 with the following 
amended claim: 
14. The modified PH20 polypeptide of claim 2, comprising the amino acid sequence selected from the 
group consisting of SEQ ID NOs: 73, 78, 91, 95, 96, 105, 106, 108, 109, 111, 112, 113, 115, 117, 118, 
119, 120, 123-126, 128-136, 139-141, 149, 154, 155, 164, 165, 167, 191, 192, 196, 197, 199-205, 207, 
208,225,226,228,229,231,233,237,253,254,256,257,277,283,293,295,296,298,300,303, 
316,318,321,322,338-340,344,348,367,369,371,377,384-388,394,398,399,401,406-408, 
410,412,414,416,431,448,459,465,469,478,479,482,493,497,501,503,507,508,510-512, 
514,518,522,523,537-543,545,558,559,561,563-566,569,572,574,594,596,618-620,624-634, 
637,640-644,652,657,675,695,698,699, 700,712,717,725,738, 748-750, 757,775, 799-801, 
807,822,825,844,847,851, and 853, or an amino acid sequence that has at least 96% sequence 
identity to the amino acid sequence selected from the group consisting of SEQ ID NOs: 73, 78, 91, 95, 
96,105,106,108,109,111,112,113,115,117,118,119,120, 123-126, 128-136, 139-141, 149,154, 
155,164,165,167,191,192,196,197, 199-205,207,208,225,226,228,229,231,233,237,253, 
254,256,257,277,283,293,295,296,298,300,303,316,318,321,322,338-340,344,348,367, 
369,371,377,384-388,394,398,399,401,406-408,410,412,414,416,431,448,459,465,469, 
478,479,482,493,497,501,503,507,508,510-512,514,518,522,523,537-543,545,558,559, 
561,563-566,569,572,574,594,596,618-620,624-634,637,640-644,652,657,675,695,698,699, 
700,712,717,725,738, 748-750, 757,775, 799-801,807,822,825,844,847,851,and853,andthat 
contains the amino acid replacement as compared to corresponding positions in a polypeptide of any 
of SEQ ID NOs:3, 7, and 32-66. 
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