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VCIDAF

HP&1

114

A40G, T341S, L342W,
S343E, 1344N, M345T,

S$347T, M348K, K349E,

FRGPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL
FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV

NGGPQKISLQDHLDKAKKDITFYMPVYDNLGMAVI

£352Q L353A, L354]
D355K, N356E, E359D,
Bel1TZ 16749}

R L g o

]

Kjgstn, Ngfete)
F38%17] QrofAf

BoEy, c2ete

FAB8 7| THSOIA

Berei

DWEEWRPTWARNWKPKDVYKNRSIELVQQONY
QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD
LSWLWNESTALYPSIYENTQQSPVAATLYVRNRVR

EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL

VYTFGETVALGASGIVIWGSWENTRTKESCQAIKE
YMDPTTLNPYINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDL
EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCAADG

VCIDAF
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HP62 115 PA2E H|7{ot. FRGPPVIPNVPFLWAWNAPSEFCLGKFDEPLDMSL
T341S, 1342W, 5343E, | FSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTV
1344N, M345T, 53477, | NGGIPQKISLODHLDKAKKDITFYMPVDNLGMAVL
M348K, K348E, L352Q, | DWEEWRPTWARNWKPKDVYKNRSIELVQQQNV
L353A, 13541, D355K, | QLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNH
N356E, E359D, I1361T2 | LWGYYLFPDCYNHHYKKPGYNGSCFNVEIKRNDD

1574e] opoji Ak LSWLWNESTALYPSIYLNTQQSPVAATLYVRNRVR

T8 Xssh, EAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDEL

wrro] F38%7H7] QroflA] | VYTFGETVALGASGIVIWGSWENTRTKESCQAIKE

Horstn, CHEte] YMDTILNPYENVTLAAKMCSQVLCQEQGVCIRKN

F468 THZ| CHSOfA | WNSSDYLHINPDNFAIQLEKGGKFTVRGKPTLEDL

=t EQFSEKFYCSCYSTLSCKEKADVKDTDAVDVCIADG
VCIDAF
{0175}
[0176] AAlel 2. PH209] WeolAl M1 HM6S] A=t
{61771 PH209] o}w|x=qt A1 M345~N3632 <% 1B>¢l el A Fo] wuld 37z 2] dibd 8 ¥-9 H

shibd 73t Fshbd 8 A F9le] slEch. Gshibd el opulwal F (351 shibdl 19] ce0vh o) st
AGe, vas7e huhbad 7o) F315% A5 HEASS, N363& Dshbd 19 D6ost FadEE FAstel
U 83 o) @ 24 FxE 94 475 JHCE 10).

(01751 PH20°] Fshibd 8 91 % Lshipd 73 Sahpd 8 A Hele] AAG ofnare X e
4 A ePge] we MelAE AATA) lstel WUSNIE3 FrrIA 12719 ofm]este XHF WolA

Y365~V379 FZFellA 7Ae] oln|aks XFE HM2, M345-V379 3k opv|=Al 1918 X33 HM3E ztzt Al
ST, PH20S] &spubad 8ol f1AIgF opwm|wal & o]&tsl ATte] BAst= (3617 A A AR BAsI=
Y3578 A &elA] ekdrh. Welx HM1, HM2, HM3elA] Xk ofm|iike] AldL K11 TAIHS] vt Wolx|
HM1, HM2, HM3e] Fxx}7F XZ3hE pcDNA3.4-TOPO E#}~w|=2 ExpiCHO AlZell FZFFY 83l ui, WeolxA
HM1-€ ExpiCHO A1 ZeollA w03 (% 34), WolAl HM2%H HM3E W s =] @rgbr}h. ddzd vy oJRe= g4 3
A A8 ar opy} <17k PH20] ok A (Abcam, abl93009)= o] £3t] ¢~ B3 (Western blot)2o 2% 3
A15t3iek. AN epitoped Q173~P222 F3tel|rt. o] APAFE= Ly 89 oln|iil Ad FolAlx WolA|
HM2, HM3 Al Ztel] AF83F Y365~V379 F3Fe] olni=il x3ke duld Fzo] Azb3k ¢3S Zesle] WolA] HM2,
HM39] dulz o] Hx] gFe oz AAZITE. WolA HM1-S ofAlE WrRvh Zd=ke] 3.4 EAt (= 2).
WolA HM1-S N363& Z#]dloz Agete] I 89 N3637 &wfipd 12] D69 Alelo] FaZddS A A
= }

olt} (& 1C). N3637 D69 Alele] FaATS Hstr] A3 HM1eA] 63635 of=sepxl o
5 ARGt dolA mMes Al X183k ofn b ® 11 ®AIH o] gl

[0179] WMolx] HM6= ExpiCHO Al EoA &z ]on wdake WHolx] HM1Y FAMSE Y (WTr}l 3.4w) 2= 28
(X 2). Turbidimetric assay WHo = G4 A4S SAHNS w WA HM6= WIRTE a4 o] 1.39 <=
7}l vt (% 3B). Substrate-gel assays dubA o T SDS-PAGE ¥ 2.5% Triton X-100 (w/v)<S ©]83]A SDSE
AAsEIL 37 CollA 1-4 AIZF FF WEGsIA S| F=YUTAT S|EFES THEdlsts AX=E Alcian
blue F2ekS o] 83| A F5AHIT). Substrate geloll A SDS7F AA=EH o] A3 (refolding)e] vl=Z Lot
W, substrateo] T HJlell= IS FX Fe o= el Avk. Wik wolAl HM1, HM6S] &4 S
substrate-gel assay WHOZ 37 CTollA 1-4A13F T2 SAHEHE S wf IM6= WT 2 WHolA] IMIRY 2 a4
s YEhAAT (= 30). o] A= WolAl oM1¥ mMee] 99 A3 (refolding) ¥ ©]& 1%+ renaturation
o] WIRt} wW=2w A& WelAEe] Winth &2 a4 IS Yehdos RS AAETE. PH20 AAY] A%
HAE=E o] 8Y S wi= ExpiCHO AlXolA] dulz dyske] wglton] o)& sfdsty] 93] Izt 84 457 &=
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QIZF Hyall®] A& FE|= AdS A&3siv). = 3CoA verd A o] oA HM19] M& HFE =R <)
i 4RI Q12F Hyalle] A& FE| =8 AE0E o df@ dde] Frlslgon], F 7/ e FE
Alolell & Zpol= flR1th. Substrate-gel assay WHO R a4 TAS SAHIAS W A €4 457 Mo
M| =g 74K YIsh <1zF @A 9w i Hyalle] As HWEl=E sbx welA IS pH 5-8 FrelA ma @

AL el (= 3D). & oAl HML o] Fell AFE Wolxe] M e =2 1F 4 dFRle] 45 H

Bl =& AMEelsi).

[0180] Wrel WolAl HM1, HM69] & rAAdS SReww wwseld zbz; 46.5 T, 53.0 T, 50.5 Cx WolAl HM1}
HM69] SR 27} WTrt} z+z} 6.5 } 4.0 C =1 (= 10). $HexE 54 Zd3E= substrate-gel assay
oA vebd DA refolding A¥el IXgrt. o] A
Wzl el d Ay a4 44 Fagh dI%s I

ox | [‘}'_« r‘r
1‘>

ﬂ%% EUMH 89] N363 717} ol Fadde] &
o L. 0o
= e

[6181] 5%k Phenyl ZH-S o83l Wik Weolx IM1, IM6e] A/ Ad SAS AlwsiR S o, MY IM6E =5
WInTh o g4ZFox £&5%em o= WolA M1 HM67} ofbn|=ste] XBe = <l WInch o] 54 A
7H S AAIE Y. 228X 9F Phenyl A@EA 8&5F Wolx IM13 HM6= Wisls= 2] 2719 =371 A48
PNGase F& A#lslslauwl A& ZAS vepiiflch. o= N-Z3lol] o3 Aoz Al (= 3B).

Alell 3. PH20 WHolA] HM4, HM7, HM8, HMO, HM 10, HMI11, HM12e] A=}

m\o

[0182]

>

i

[0183] 1 4] o

204 WolA HM17} HM6°] A&t = M345~N3637} M345~1361 F3ke] ofn|x=4ib X ge] PH209] &4 €43}
A B S AL i T AFelA B Qg olF Aow eAMh, utebd] wWeld M1z}
Mo w N-was) cRe Wgow o fste] F4HR0 R opuwale MG

Z @
M[m e g

6

[0184] M= WolAl HM1¥} HM6elA] X33 olm|axAbs x3belal FUFE o ® 6340-1344 Alele] o}m|:=AkS- G340V,
T341S, L342W, S343E, 1344No.= X153k wWolA]l HM4, HM7-2 Z}Z} A Aslsivh. Aol Al HM4et HM7 A X $k3h o}

eAbe] A de %119 BAIES] ik, WolA] HM4AS} HM7S ExpiCHO Al EeA @@=, HM7¢] o

A A3b= = 5A9 el @il HM4, HM72 whld dbd o] yrnoh % 6.38 S718sl ., SHe

10 €&k 11.5 C Z=71skvk. 228 X9 turbidimetric assay WHo =z A3 HM4el HM79] &4

2t

ul
)
Eas

WT

d

lo m

ok M o
o ot o N

nlarsto] di=F 15%¢] Eelgity (X 6B). fdwtqom g 243 A <SPS 2 (tradeoff)e] &
shAluk, Bodbrdell A= o)Al HMISE HMEel A =gk Ao ofsirs g 4L FAEEA 4 b
7vebian, WolAl M4t HM7 A = gt & P 7R QA3 a4 o] A sor AAXIY. guz
3} J/M*Oﬂ/ﬂ WolAl HM4, HM7elA vebd 11.5 €O $3L% 7= v A

plote® Tuwlzol Fx {AAHS BASGS w oA 837 o A4 ¥-91& X3S HM1, HM6, HM4, HM7-2 X
TR & FAade] dvHE 11A). ©] A3es F44 4 A S/ 99d Fx dAe FadEs
=7t MRS AA D

{0185] WHo A HM6SF HM79] AFo]3d-2 G340~1344 Alele] opn|iilolr}. ®lolA] HM72] d kA F7lel #Ast= opv|x
AHS dolr ] 98] o)Al HMEE |Wre = 1344Ne] x|ghe HMS, S3433F 1344No] X)g-g HM9, L342W, S343E,
1344Ne] =gkl HM10, T341S, L342W, S343E 2 1344Ne] Xk HM21S Z+z} AlFsbsivl. Ao]A] HMS, HM9,
HM10, HM21elA] X3k olmx=ile] XA #1111 BAIHS] glvf. WHelA| HM8, HM9, HM10, HM21-2 ExpiCHO Al
S0 A BLzquoidr (E 54). WAl IM6E 7Iwte = <bsbi)id 8] N-dwk Wheko & [344N, S343E, L342W EW
ol =eE wWolx HM8, HM9, HM10°] &X2%=7} Z}z} 52.5 C, 53 T, 55.5 T& F7Fslrt (= 10).
Xk o)A HMS, HM9, HM10oA:= WIel /A4S &4 o] {§X1EAr}l (= 5B). o] Adp= Holx] HMS,
HM9, HM10A =i ofv]eil X &ho] mhol 4 <t E FA4 I4FS FAAY, 54 Qo & 4
S FA] &S AAFT. =AW IN21-S IM10R T &4 b Aol Al xwk, pH 7. OOM WTRo) 28] =
5% Yeuigle). Substrate-gel assayolA 1 A3 F<F Wiglh 2F WelAE 7|H3 vbSA RS uf a4 &4
HM21 > HM10 > HM9 > HM8 > HM6 > WIsso = velytt) (X 50).

-
ox 7]
s,

2

°]

0

=

[0186] Phenyl A#S o]&3sle] wolA] HM7, HMS, HM9, HM10, HM21S EA4S =AMeIIS uw, ©]5 PH20 WHolA &2 WT
Brl o #y 8&5Ho] 25 154 ddo] S-S AAG. a=ZA W opvgk X3 9H]e] F m =39 sfwdo]
gz2A vehde 545 By (= 5D).

{0187} WolA HM72] Z$-olx Wolx] HM1, HM6%} v}37FX]1E Phenyl A@olA 2719 wl=m= vyehy 2579 Aur &=

TS AAF}

[0188] S uE Wrel o)A 2] o)l% UArS Aoty s S =" 3 (Isoelectric focusing, ©|8F IEFE}ar

N
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)

°]

ik

& AN (= 5E). IEF gelolAl WISk WolAl M6, HNSS W% ol% e mel:m, SHUIE =
ZshE WelA HM9, HM10, HM21, HM7-2 ©] AHd(acidic)Fo= o] Fslfirt. o] A= G340~1344 Ale)
obElieab F S3M4E M@ OF FFEA] Eow ¢ls] @ude] BHAPe] WMakrh dojukg melv,

=]

o 5 od
SoAr

[0189] ZE]a WolAl HM6E 7Iwte . guhibid 89 2 wWako g Eete] olw|iiks X3St WolA| HMI1, HM12
E AFskgvl. oAl HM113 HMI200A] X&3F olw=ale] AL ® 110 ®AEH] vk, WHolA HMIlE
ExpiCHO Al3olA] w3 gl o} whdako] ofpAld Wrmth wgkow (% 2), WolAl HMI2E ExpiCHO A 3elA] wt
A=A] eokrl. WolAl HM11S Wrel vluiste] 32%¢] &dE vERATYE (= 6B).

(01907 AN 4. N-2dke] Hag HM6 7)¥ke] Wolx] Al F

[0191] PH20¢] C-&k H-91&= PH20¢] Zd¥ ax Ao 83 A4S ste zloz on & glxuk, PH20°] N-
w39 olnm|ale] HAEe # el dx] @vl. PH20°] N-Zdh 39 ofn|rabe] HMuo] &4 Ao ol
A s FEAE golry] Ys o)A HM6S 7|wto =z N-Zuko] N37, F38, R39, A40, P41, P4204 dod A
o] A HM40, HM13, HMA1, HM24, HM42 H HM25& Al&stgivt (& 11). 283, F7Hde s N-dde] ofn| ik
W& S 713k HP61, HP62E Al & elsit).

[0192] HM40, HM13, HM41, HM24, HM42, HP61, HP62+ ExpiCHO A3XellAl ZHHJor) HM25= LA HR] U= 7A
9 X 7B). N-Edhe] Fukwl PH20 WolAE2 N B AlFets 91X miel a4 Zde] zpolE vEhiY. of
vaeit 1-3707F dekel o)Al HM40, HM13, HM41-2 S3<Q) HM6S) WlmLste] a4 ZAgdo] fAbskAlwt, ofw|i=ilhel
4~571 AdkE HM249F HM42+= E/de] HM6 ®uh &5 A4S (= 70, 2#X[RE 6709 opr|=ibe] Hdkd
HM25+= ExpiCHOSlI A 2t&e] 7] <tHAE ¥nk ofue) g4 BH4% 3.5 U/uge= dA3] kv, N-2xke] o}
") x=Abel W3S 7} HP613F HP62¢ A= a4 49 Wyt a4 &2 Aoz mdv.

[0193] Substrate-gel assay W (1A]ZF whSHom A3k N-dd Ao WHolAe] a4 48 HM40, HM13, HM41e] 7
€ F3Q M6 &4 A FASFF AT, HM24, HM2:= HM69] &4 84 wr}l Zaslgdnt (= 7D). 6719 of
" gbo] AakE HM25E @A ake] dof BAIEER] Xalsiv).

[0194] Phenyl A#-S o]83fe] WolA| HMA0, HM13, HMA1, HM24, HMA29] EAS BA814S wf, o]E WolAESL Wik
o 1A AedA &= A5 ARS e (= 7E). o] AT weolAl HM40, HM13, HM41, HM24,
HM420]  wWlo]x] HM6ell 7]¥kete] A2k 05l L36~A40 k7)ol 542 ned uf, HM6S] A5 545 & e

Ir

= gAY
{0195] DLSE A3 N-29 A welxe $RxE ofn|xite] AlFsls $1x]] wigl WelA] 2keo] Apel7) vhelwit
(% 7F). WAolA] HM40, HM13, HM41, HM42:= N-2do] AIFHASd % 50C ol $3EE e 39

meel S4eo) olE FAHAT. 1 FelAE HM0T HM2E HM6 BUh 34T %<& $PLEE vehe] 4 ol
gyel F7hd Aow Amdrh. T, PH209) N-TE H99 AN oprlmare NBIAGL W Bwd Az}
a4 B WHE S Lolrs] 98] PH209] N-2ek ofwaeib A 3647 (LNFRAPPVIPNV)E FRGPLLPNRE
2§ Wol A HM173} PH209] N-Zeh o}w]:eib A 36~52 (LNFRAPPVIPNVPFLWA)E FRGPLLPNRPFTTVE Xk
olAl HMI8-E AAetRr). WelAl HM17¢F HM18elA X g3k olr|=ate] AEE % 116 BAIH U}, Weo)A|
HM17%} HM18< ExpiCHO A%l wr@w)=] e¥gke. N-ghebel] §11& 570 obvlmiizkx] debslvlels whajd ut
i a4 A4S B3lon) 36-47 E 36-52%F o] 1 W ofn=Al Ade) x&2 gl Hi)d dFs F

= A AN

[0196} Ao 5. PH209] C-Zdro] Aoy HM6 7)wke] o)A HM14, HM15, HM16 A%+

{0197 PH20S] C-2dhe duld BdAT g4 g Fadh ¥9= guA drk. £ ZHoals WeolX HM6E 7IHte =
C-&ehe] ofm)ael-S zhzh 1465, F468, K471904 ek wola] HM14, HM15, HM16S Al&slsivt. wWolA] HM14,
HM15, HM16eA X123k o}w|ieibe] Ad-2 H1le] EAIES] i}, Wolx] OM14, HM15, HM16-> ExpiCHO A Xl
A wEEen (2 gA), whlz whdeke HM16 > HM15 > HM14 A E 25k opmimile] wWo] dAdsEl4=
v d wrgake) zhaslE )l (2 8A). TEXInE o)Al MM14, HMI5, HM169] &4 242 HM16 > HM14 (=WI) >
HM15 =AY (= 8B). Frost <o <&y PH209] C—&%F 477-483 H-¢]= soluble expression®] ZQ3}51,
C-deko] cd679d HabE e &2 FAL C-2yko] 477-483¢ 4 kel PH20 ®WolAel w3 10%e] E3}&}ar,
C-&do] 46781} kollx] A" A9 g4 @Ado] gldvt. aZX|y B dwleA] A3 g (dde] Hdd Wo)
A (HM14, HM15, HM16)E-S Wolx] HM6E 7|wro =g Alzrsle] M345~1361 F7ke] olu|xal x|3ko = <la] wulz
Aol F7betaL, o= 3] 4 <bddo]l Frletglr] wiEel ¢-2dhe] 1465, F468, PA71 vhgellA] ddE et

1
[}
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Wreh a2 2do] FAFelsion, FAY an 249 e glddvh.

[0198] WTeb WHolx] HM14, HM15, HM169] +&%F FHAHE ofmolmpo]|=E o83 FF quenching® & FASHITH =
11B). WolAl HM14, HM15, HM16& =5 WInt} Fx7} §astgt). o] Aats= WolA] HM6E 7)hte = A4 A3 -
ok A WolAle] Apelm Fx FadAdS FAES & F .

{0199} Turbidimetric assay WHo= A3 WolA] HM14, HM15, HM169] &4 A4S substrate-gel assayollAlx= F
AHAT (= 8C).

{6200} Phenyl HAH-S o]&ste] C-2de] ddd wojAe] 48 E4stlS wl WolAl HMI4, HMI5, HMIGS EF Wik
o WA &&Ho] A4 AREES dvehdw WolAlE Alole] A4S WolAl HMI6 > HM14 > HM15 o|tH(=
8D).

[0201] Aol 6. N-2ekyt c-2ek ofne Ak HAS ¥3bal= HM10 7)9ke] Wo) Al HM19, HM20 A&,

[0202] 2 oA A Z3F PH20 WO AELS HM6E 719t o = 8Fal G340~13449] o}w)x=2F 7} x| 3ks HMS, HM9, HM109]

Wik el dEsk g4 2d, d A Wellx] 95 oS vk, HM8, HM9, HM10 FellA] a4 24
7 4 o] F2 HM10S ZIvte® N-dhho] F38eMA Ak, C—ddho] K470 Hi= F468941 Hokd wWolA]
HM19¢} HM20S Al Zsbsivh. HM19¢F HM20-2 5.5 ExpiCHO Al Fol4] @& EA 32, HisTrap AES o] Rt AA S
ATH(E 9A). Turbidimetric assay WHO® &4 FAS SAIES of, HM199F HM20-2 WIRTh 10% 52 &4
295 JeATHE 9B). Substrate-gel assayellAX HMIOS} HM20L WInTh L &4 248 Jehidvh(=

90).
{0203} Al 7. HM10 7192} PH20 W] 54 &4
[0204] 10 7]%ke] ¢-2d A WolAEL C-dghe] do|7} gold 5 ExpiCHO A4 daFe] fhashs HIE
BPom, c-ge] Aolrl €464 ©lskel HS Ld HA ddvd (= 12). C464= 4377 olFst AES FA )
|

of Wug Px 20 Fash] WS w=A Bas,

[0205] C-&ho] 46494 HAaHAY == o &2 29 ExpiCHOYA de] HX| GZ=AE #<1st7] 98] Western
blot A¥2 s}, = 137 o] HM30, HM31, HM32, HM33 W o)A += Western blotol| A BX|EX] ek},

{6206] Turbidimetric assay WOz A3 HM10 7]¥ke] -2k dok WHolAlle] a4 AL & 14A¢F = 14Bol] ulef
U k. 29 "o HolAEL Wi vluste] £20%9] &4 A4S Yehlth. c-2eko] 1480 o] FolA A
gEg He a4 NS A o7 Z7}sksiv). 2ela. HM19<} HMZOOHH 6xHis-tags A3 WHolA<l HP19%}
HP20S 6xHis-tage] 915 W ®Wr} a4 &Ado] 2}k 23%, 9.6% #Aasls Aow el 6His-tage] &4 g4
FEFe Fe Ao Aladr.

{0207} Substrate-gel assay "HH O ® HM10 7|wre] C-2¢k Holk o9 q}s‘_l a4 248 SAsS W ol WA
EL W B} %2 84 4S8 Yeled, F9 M09 &4 247 {8l -2 Zold] uE Xol=
A gk (= 140).

[0208] Ao 8. HM21 719+€] PH20 WolA] 54 B4

[0209} Wolx] HP34:= 4 TAle]l AHS 714 AASR L (= 15A), HP462 3 ©HAle] AHE 2 71 AASI Y (= 15B).

HP34 <} HP469] AAFEF2 ZFz} 1.73 mg/Let 25.6 mg/LolR)t}. HP349} HP46+ 6xHis-tage] €l WMol = 6xHis-
tage] v WolAETN= A FAdo] et el BAFES vwste AL ojHr).

{62101 Turbidimetric assayol|A] HP34¢} HP46¢] &4 & Z}z} 45.6 U/ ugd 47.2 U/ pgo & WI wr} ¢k 2vf &2 &4
S Ryoen, FFJ M2l Rox big 10% A% &do] TUFslltt (= 16A).

[0211] Morgan-Elson assay® Z} WolA2] kineticsE FA3le] = 16Bol] el IAv}. HP349t HP46 Fvll &8 (ko /K) 2
ofAlE HW2 ®wr} 1.7-2v] o} specific activity’} WT B} && Aiatel A53c}. Michaelis A (L) E ©lE
WHol A7} HW2 B} vtol 7)Ao digh Mstxrt Srlgk Aem Almdrt. o] A3E=NE HM21, HP34, HP46 W
olNEL VA F AotA AT By ol JHS AAER v 58 B3 2 545 Ad Aew A&
g 5 drt. old 542 13415 Ao w X ggk avtelrt. 3419 9Ag Ededs guid, 2], of
22 EAL o] opv|itow X3 3 AS aan A IS A= AL dFT ¢ Ut

02123 DLSZ =43 HP34¢} HP469) $-R2x:= Z+zt 51.5T ¢ 51.0Ce2 vyl F3<¢ IM217 FAFS S e, HW2 1
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o} digF 5C H2 4 o"AAdS v} (= 17A). Substrate-gel assay® A3 WolA] HP34e] 42
HP20¢} -FAFSHAl veld b | HP46-2 HP20 Rt} 2 g4 A2 vehle] 3o = UMI0 X v} HM219] =z
Aol f wWeoltk Aoz oAAXY (X 17B).

[0213] oAl e HW2¢} Wolx] HP46Z pH 7.03 pH 3.0 ZHo A sl5E%r ZoF vFx]3 & substrate-gel assay® &4 &
4% MWEHS W HPAGE pH 7.0 W obleh pH 3.0914% & AL vhEhiel Holut SAAS wel 73l

o (% 170).
10214} HM53, HM54, HM55, HM56, HP59, HP60-2 HM21 7|¥ke] WolA] & 3419 $X]9] olw|i=ile] djs] WeolE ztan ¢l
WolAlelr), 3419 X9 ofn|x=ibo] Wolge] met 7 Hd Axel o] tpdd S A= AS &

Aslgtt (= 17D, = 17E).

{0215}

>

Alell 9. PH20 WHelAle] in vitro WY 94 &4
(02161 Sl
= 73 . & 2R vlelEH ] 2a) F&u, 3ATRA Aol 5 =wdlye] A
TFEo A= ¢F-9ke] AFHHULE AAUe] A FAdEA7(epitope) s AFFEZH vlo)
[}
(=]

2ofo e
oo iy X

°
L b
o o L
oo %

qEde] el & RAWE R oo EL AR Bolge W omskx we wevge
A

:

o

S FXIAE F A}, ol#gk ALdRkgL k& gk A (anti-drug antibody: ADA)

ol#g whgell o3 oFEe] fads AsIAZIAY, kEel dig ARINEES {238kA
AA(clearance) & X1 « A}t oFEol digh A2 w2bA QA AlFe A9
w, A7)ZE AREAl] Tk o)A wEgS FEe 5 vkl o]ed W] wkgel

F ded, oFE AAY 2Rl 5 = F 2
vk, oFE AAC] o] aflem= uHlolQ ofokio] QA SElo]=sfe

modification, =&, XA A, A 54 Tl Jdvh. &2 7AA

2
a2 )= ¥} FE3be] whS-Al | HLA (human leukocyte antigen) typeo] W& -#

> o -
-2
.y
Z

£y g
o 18

&
o X
mﬁ\“i

42
i
L
0,
2

o -
2
of
oft
fllo ¢
A

o 4

W, oot fo jo 10 2
o
>

o £

lo

0,
il
9
2 "
o y
=

e
2
o
:0&
&
i3
i
= _(} i

)
-
Q
=i
)

/895AHd, post

f
rr
X
1 =
oz
L
de
ofp
ol

N

)

fo ¢
2 o
ol
o
pasa
u

{0217} olest WA W& WAwEe] A el FAAgle] FAAAVE A2z D4t T cellel} CD8+ T cell
ol o] A}, Al Joixe] HLA class 11 -2} vhebA] ufiel], CD4+ T cell®] AR = 7MA<
2l zpe)7)y lar, wheba 374g Z1EA] o3 AlwE Z2e] o) D4+ T celldlAl9] nleole okEe] HES
AL dATAAA AAG F A= HE gAS Hrleled oA wg Fad ddviEe] 2 5 Uk, D4+
112 FLAA M FE(antigen presenting cell; APC)7} A}A1e] 118 MHC(major histocompatibility comple
12 S 128t EAstdn}. 243t D4+ T cel & AR EFFIS W&t dl2Ax, MAx
B AxXE @A43r A, Ao w IA7E W] AAHEE ). ojeh= 28 (D8t T celld A
= 7R3 dlew e A" Ax, S4EAY Al e AT AEZE AR AT D8t
X FEAE 7HX o], BEE Axe] mHe $Xg 13 MHC 4ol 2o+
21e 4 Ak D8+ T celle 53k FAAAIAM L oJaA AAIE S A2 st
Adste D4t T cell®] AlolEFIRIO Bl X2 < vk, w2bA in vitrodlA Al5F Hlol <
ze] CD4+ T cell® CD8+ T cell®] A3} ARE SAFo TN AR AHAA Ftd + = Al
&g F . B Aol E PBMCENR-E CD4+ T cell¥} CD8+ T cellS ¥eld F, dlx22< PH203}
PH20 o] A| (HP46)E Zt#+ 1.5 ng/mL} 15 ng/mL= 1 &1d -, &2d3bd D4+ T cell?} CD8+ T celld] X &
ST oz dzEAT vluste] PH20W o)Al AHAALE <S55kt st3ivk. 2 T cell®] 843 Ax=
Stimulating IndexZE o]&3te] HAsF o, Stimulating Index (SI)E o} o] AHeldr}. SI Fre] 2 9]
A Aol foA FEeA AT ddE 5 gl

[0218] Stimulating Index (SI) = (AEAIEE g F9] T cell 848 %) /

I B G
S0 ox i g
H
X

{62191 (vehicle 28] %2 T cell &A43}%)

A Bhg-S HLA typeo] wiel @EfR & glow, upepa] By} vhekdt HLA typeclAle] wk-8-& ZA3tr] ¢80
1078 9] healthy donor 25-8] ¥ PBMColA] E& g T cellS ©]83] 33t 282 1071 PBMCS)
ype< ol#e] ® 12 ¢ 2t}

[0220] =]
2

flo de

2

= o 48

=

L

—
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[0221]

{0222}

{0223

(0224}
102257

[0226]

=HE3 10-2020-0017538

HAES PBMCo| HLA type

HLA A HIAB HLA C1 DRB1 DQB1 DPB1

1 1 0206 | 3302 | 3501 | 5801 | 0302 | 0801 | 1405 | 1501 | 0303 | 0602 | 0201 | 0301

2 | 0201 | 0207 | 4601 | 5101 | 0102 | 1502 | 6803 | 1101 | 0301 | 0601 | 0201 | 6202

3 |1 0206 | 3101 | 1501 | 3501 | 0304 | 0401 | 0803 | 0901 | 0303 | 0601 | 0201 | 0501

4 | 0101 | 3101 | 1501 | 1517 | 0303 | 0701 | 1302 | 1501 | 0602 | 0504 | 0401 | 0501

5 10201 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 |1 0201 | 0206 | 4002 | 5502 | 0102 | 0304 | 0802 | 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 | G701 | 0901 | 0202 | 0303 | 0201 | 1301

10 | 2602 | 3101 | 4002 | 5101 | 0304 | 1502 | D405 | 1501 | 0401 | 0602 | 0201 | 0501

PH207} PH20 o] Aol A o] CD4+e} CD8+ T celld] A4S &7 dAxp= x 13¢] Auld A v}, CD4+7} CD8+
T cell®] 2A4stx= 574 A3E WY, PH203} PH20 WolA] E4, @Ayt wluy @ ez Jod,
PH209] 73, 270e] AHlA D4+ T celle] EAsET 2 o]de= FAHew], PH20W 1A 9] H-¢= D4+ T
celle] ZAsl7t SAHA] Zkh. D8+ T cell] A5 PH20NA 178 27l 2487 SAHANeH,
PH20M o] A 2] 795 1719] Aol 2487t AU, 23y PH202] A= 1.5 ng/mL3} 15 ng/ml S5
A SIFkel 2 oo =m FHAE oL PH20OW o)A 9= 1.5 ng/mLellA o] 2 o]&le] SIgkel, 15 ng/mLollA= 2
o)’de} SI #ke]l SAFATHE 18 R X 19 F=).

wala] e EXea D8+ T cell®] @A4sx7) PH20H oA A e Aoz Byl PH20WH oA 13|
PH209]| A1 2] CD8+ T cell®] 43 xr) & Aow daedd, 99 2L dadr mEdes 482,

1) PH203} PH20XA ] A e] CD4+ T cell B CD8+ T cell®] &/dst=r) Hljais vrow

2) PH20X.t} PH20RH o] Al A1 2] CD4+ T celld} CD8+ T celle] &3} 7Isgdeo] ¥ o

f
il
(L
i
n

s} e Ae)A pH20MWelAS] abelAe] weldy we

= o=
SR gEh=

tlo

e ZleAde PH20RTE W&

N
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In vitre HAHYE FM(immunogenicity assay) Z 3228 ZHE

A= ol A(Stimulating Index (SI))

ch4 CcD8
PBMC PH20H 0N PH20H O[N]
PH20 (ng/mL) PH20 (ng/mL)
MNo. (ng/mL) (ng/mbL)
15 15 15 15 15 15 15 15
1 103 0.859 0728 1176 138 142 1.22 1.60
2 105 0.09 0.596 0.922 1.20 111 1.00 107
3 190 144 156 112 143 131 159 135
4 251 2,79 0788 182 128 180 0,579 0.974
5 127 147 109 114 0.987 0.932 0.972 1.02
6 0.825 0.834 0,998 0.946 0.904 113 1.08 0.986
7 2.07 2.07 143 190 2.08 2.34 130 246
8 0.898 1079 0.967 0.822 0.926 1.06 0.896 0.813
9 0.882 0.957 0.895 0941 0.853 0.993 0950 109
10 0.983 0970 112 113 115 1.08 115 124

(02271

{0228} 2 e wrE PH20 WlolA] B ole] AHES Asd ofAldE PH207 ¥)ulste] ExpiCHO AlEelA] RS
oG wAe] Folstdlon], dud $HALEE 44115 T AR Frstel, e 4 AL ANuA =
@ agdow Aud 5 At wust Ao

[0229] T, B odue] wpE PH20 Weld E oo AdMEe savaudAel 24e Sqat 4% Fol sl
substrate-gel assay?] Aitellxd wwizEe] H3l(refolding)e] Aol AM<wl ofddE  PH20RTE g
renaturatione] ¥t &7t glow, C-weke] Aekele] Yuslel el ma BYL FAss wIsh k.

[0230] Holzp ¥ Rjel] uhE PH20 WlojA] B oo A¥lEL 9 wWdddS JhHa glo], dAle] vk Fojst=
Ro) Fhsshe.

{6231} Z3Ed

[0232] 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.

[0233] 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.

[(234] Chao, K.L., Muthukumar, L., and Herzberg, O. (2007). Structure of human hyaluronidase-1, a hyaluronan
hydrolyzing enzyme involved in tumor growth and angiogenesis. Biochemistry 46, 6911-6920.

[0235] Frost, G.I. (2007). Recombinant human hyaluronidase (rHuPH20): an enabling platform for subcutaneous
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drug and fluid administration. Expert Opin Drug Deliv 4, 427-440.

[0237]

120

100 -

Expression Level (mg/L)
8
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Specific Activity (Unit/pg)

wr
.‘\
i
-
L]
k4
b
{\ N
., ¥
e X
3 k= " £
Time {min)
A B
204 10 min 200 th
150 150
H 3
104 ~a 1001
i
507 [e— '} 50 e WEE
P ] -]
3 T T i T T T T T Y
1 2 3 4 1 2 3 4 13
Retention time (min} Retention time (min)
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A B
a5
KDa M CS FT E M €5 P E CS T E G5 FT E M C5 T £ a0
. s
=
£ 30
Zo
& 15
g.m
i
HM? HMS HMS HMO HM21 WT  HME  HMS  HMS  HMIO HM21  HM7
¢ o I E WT
Time WT  HMS HMB  HM9 HMIO HM21 HM7 B .
LA~ o N
I M S I ]
w =
R HM8
28406 g
B
2 1E08 zJL
B N
=
s 3 CR R A I
E o s
= sre03 HM9
AR 78
«
0 £l
WP HMB  HMB  HMY  HMIO  HM2I  HM7 =1 .
@ |z S
& T
= *
31 )8 HM10
: (\‘A\
;J/ D
: M S S S
g 2 HM21
\
B \_/\
o S
E TR TR R TR E
. HM7
e -] @
. ¥ 2
X /"\//\\
IS i et rmed
L I
Time (min}
A 25 -
21.0

kDa

240 -
140 -

100 - &

70 -
50 -

Specific Activity (Unit/ug)

35 -

WT HM11
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HMA40

B
&
£
:
&
!3
[+

B B

e

S

Spece Adidty Mg o1 18

Time  WT HMS  HMS0 HED HMat

Intensity

WU OHUG  HMAG B3 BT

£ PGB P

HM13

FEFEEFFé

HM24 FMa2

H24 Hide2

HM41
E
s
. wr
; L36~5490
.
" T T TR %
¥ HMA40
: N37~5490
T R B
: HM13|
: F38~5490
k
.
T ww kg
g M HMA41
: R39~5490
.
o
% ® T
. HM24
o A40~5490
o
W & E
X HM42)
o P41~$490
o
T g
Retention Time {min)
F
24
20
Ew = 5139! om0
g 12 t‘ omdt
2 s (] wmaz
E & i‘i&iliiﬂ.ﬁﬁg omis
4 amb
AWT
0+
20 30 40 50 B0 kit
Terap (°C)
wWT HME HM4O HM13 HMa1 HM4AZ
Tage(*C) 465205 50.7:03 535:05 505205 50.0 54.0
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Specific Activity (Unit/ug)

WY HME HMIS HMIS HMI6

Time{min)

(] HM14 HMIS HMTE
Tims  WT HMS MMIA HMIS HMIS

Time {1 h)
16
1h 14
Zn
2
Ew
2n .gg
K
£ 2
2
an I
wr s
FFEE

C

B
B
=
E
2
z
=
g
o
&
8
&
WY HMIS HMZ0
Time WT HM10 HM19 HM20
th
3.E+04
2E+04
G
c
3
E 18408
o

WT HM10 HM19 HM20
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WT 46.5+05
HM1 53.0+1.2
HM4 56515
HM6 505+ 05
HM7 58.0+£1.0
HM8 525+05
HM9 53.0+x1.0
HM10 555+05
HM13 505+ 05
HM14 51.0x1.0
HM15 490+1.0
HM16 51.0£1.0
HM19 53.0+1.0
HM20 51.0x1.0
HM21 51.7+07

A B
18 4 8 s
15 4 » e
17 o s
14 w4 pd
e WT P
15 et M1 $ 13 - #/“;/*/
E* —mHME W, ;,;. o
b HME 13 ;,';/r o - HMIE
e 7 T e HMAS
1.1 1w e EHMTL
e WT
0.9
as o [ 0 03 04 o5
o 0.3 02 03 04 08 A mide (M)
Acrylamide (M)
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A
A e
120
Y08
g a0
% w0
3
5
g 20
25
il . =
PP IS P PP PP PO RSoS P
8 s FEFEL IS LIS LIS EEEEE
Total Expression level Total Expression level Total Expression leve}
lengthy {mell) fength {mgll) length Gugll)
wT L36~8490 16.1 HM3%  F38-E476 367 HM29  L36~A467 16.3
HM16 1L36-5450 750 HM38 F3&-T475 414 HM44  F38-D466 8.5
HM52 F38-T488 36.2 HM37 F38~E474 419 HM43  F38~1465 4.7
HMS5:  F38-P48s 19.7 HM36 F38-Md473 36.6 HM30 L36~Cd64 No
HMS0 Fig-Adgd 98.9 HM35  F38-pa72 44.8 HM31 L36-Di61 No
HMA49 F38-Y482 93.4 HM19 F38~K470 38.3 HM32  L36~C458 No
HM48  F38-1480 1263 HM20  F38-F468 208 HM33  L36~Vdss No
HM47  F38-P478 M4 HM4S  F38~Ad67 178
M HM2S pHm30 HM31 HM32 HM33
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A C-term residue Specific activity C-term residue Specific activity
number (Y/ug), pH 7.0 number {J/ug), pH 7.0
WT 490 223 = 04 HM36 473 20+ 03
L HMIO 490 21720 HM35 472 233+ 0.2
| HM52 488 29.5 + 1. HM19 470 259 & 1.€
L HM51 486 275+ 1.8 HP19 470 99+ 0.
|_HMSO 484 285+ 24 HM20 P: 239+ 0.
| _HMA4S 482 293+ 1.7 HP20 46 216+ 0
HM4S 480 p: £ 0.7 HM45 4 £ 2.
L HM47 47, 820 HIMZS 467 2% 0.
L HMmz 47¢ 204+ 02 Hii44 466 232+ 0.
_HMm3g 47 223+ 04 HMA42 465 9.1
L HM3Z 474 218+ 05
B —
2
2
£
=
&
2
E
&
2.
Y o4 x . - x :
485 470 475 480 485 490

C-terminal residue number

C wT HM10  HM29 WT HM10 HM43 HMa4 HM4as

WT  HMIO HM3S HM36 HM37 HM38 HM39

M s FT 2 & 4 0§ 7 5
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A
Specific activity (U/ug), pH 7.0 B
WT 223z 04 =
AMZ1 41006 £
HP34 456« 09 2
HP46 47.2 xg
2
147
o LU .
WT  HM21 HP33 HP46
B
Xm ktat kea?j Xm
(mg/mt) (1/min) (Umin/ma/mb)
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 1.3120.10 0.73:0.04
— 80 —_
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A
Tagg (*C)
HW2 46.5
HM21 51.7
HP34 515
HP46 51.0
B

HW2 HP20 HP34 HwW2 HP46 HP20

HW2  HpP4s HW2 HP46

pH 3.0
D E
70
"

:302 “;
i, o
Es 8
B gy §
s >
§w £
§ b
g:‘l} 'i%
piid &
. :

o 2 oy o g : o w0 & Sl o & v

FFEyesd FELFEFLEs
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5
4..
x -
[}
£ 34
o w
£ ¥
®
E? S * ¥
w . & t
8
1§ H i t
J @
0

) ¥ L}
PH20 PH20 PH20 variant PH20 variant
1.5 ng/imbL 15 ng/mL 1.5 ng/imL 18 ng/ml.

5
4-
.
g
£ 34
o
§ ] - >
jon 3
E?2 * v
@ ' A n
z 4
- i
H L §
; L 4
3} "

v T v T
PH20 PH20  PH20variant PH20 variant
1.5 ng/mL 15 ng/mL 1.5 ng/mi 15 ng/mlL

<110> Alteogen Inc.
<120> Novel Hyaluronidase Variants and Pharmaceutical Composition

Comprising the Same
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<130> 2238

<150> KR 18/086,308

<151> 2018-07-25

<150> KR 19/029,758

<151> 2019-03-15

<160> 115

<170> PatentIn version 3.5
<210> 1

<211> 509

<212> PRT

<213> Artificial Sequence
<220><223>

<400> 1

Met Gly Val Leu

1

Ser

Cys

Phe

Asp

65

Ile

Gly

Gly

Lys

Ile

Ser

Leu

Leu

50

Glu

Asn

Tyr

Ile

Asp

130

Asp

Gly Val

20

Thr Leu
35

Trp Ala

Pro Leu

Ala Thr

Tyr Pro

100
Pro Gln
115

Ile Thr

Trp Glu

Lys

5

Ser

Asn

Trp

Asp

Gly

85

Tyr

Lys

Phe

Glu

Phe

Gln

Phe

Asn

Met

70

Gln

Ile

Ile

Tyr

Trp

Synthetic Sequence

Lys His Ile

Ile

Arg

Ala

55

Ser

Gly

Asp

Ser

Met

135

Arg

Val

Ala

40

Pro

Leu

Val

Ser

Leu

120

Pro

Pro

Phe

25

Pro

Ser

Phe

Thr

Ile

105

Gln

Val

Thr

Phe

10

Thr

Pro

Glu

Ser

Ile

90

Thr

Asp

Asp

Trp

Phe

Phe

Val

Phe

Phe

75

Phe

Gly

His

Asn

Ala

Arg

Leu

Ile

Cys

60

Ile

Tyr

Val

Leu

Leu

140

Arg

Ser

Leu

Pro

45

Leu

Gly

Val

Thr

Asp

125

Gly

Asn

Phe

Ile

30

Asn

Gly

Ser

Asp

Val

110

Lys

Met

Trp

_83_

Val

15

Pro

Val

Lys

Pro

Arg

95

Asn

Ala

Ala

Lys

Lys

Cys

Pro

Phe

Arg

80

Leu

Gly

Lys

Val

Pro

=HE3 10-2020-0017538
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145

Lys

Val

Glu

Leu

Tyr

225

Val

Thr

Ala

Ser

Arg

305

Leu

Val

Leu

Val

Gly

385

Asp

Gln

Lys

Leu

210

Asn

Glu

Ala

Ala

Lys

290

Ile

Val

Ile

Leu

Thr

370

Val

Val

Leu

Ala

195

Arg

His

Ile

Leu

Thr

275

Ile

Val

Tyr

Trp

Asp

355

Leu

Cys

Tyr

Ser

180

Gly

Pro

His

Lys

Tyr

260

Leu

Pro

Phe

Thr

Gly

340

Asn

Ala

Ile

Lys

Asn

Tyr

Arg

245

Pro

Tyr

Asp

Thr

Phe

325

Thr

Tyr

Ala

Arg

150

Asn

Thr

Asp

His

Lys

230

Asn

Ser

Val

Ala

Asp

310

Gly

Leu

Met

Lys

Lys

390

Arg

Glu

Phe

Leu

215

Lys

Asp

Ile

Arg

Lys

295

Gln

Glu

Ser

Glu

Met

375

Asn

Ser

Ala

Leu

200

Trp

Pro

Asp

Tyr

Asn

280

Ser

Val

Thr

Ile

Thr

360

Cys

Trp

Ile

Gly

Gly

Leu

Leu

265

Arg

Pro

Leu

Val

Met

345

Ser

Asn

Glu

170

Glu

Glu

Tyr

Tyr

Ser

250

Asn

Val

Leu

Lys

Ala

330

Arg

Leu

Gln

Ser

155

Leu

Lys

Thr

Tyr

Asn

235

Trp

Thr

Arg

Pro

Phe

315

Leu

Ser

Asn

Val

Ser

395

Val

Ala

Ile

Leu

220

Gly

Leu

Gln

Glu

Val

300

Leu

Gly

Met

Pro

Leu

380

Asp

Gln

Lys

Lys

205

Phe

Ser

Trp

Gln

Ala

285

Phe

Ser

Ala

Lys

Tyr

365

Cys

Tyr

Gln

Gln

190

Leu

Pro

Cys

Asn

Ser

270

Ala

Gln

Ser

Ser

350

Ile

Gln

Leu

_84_

Gln

175

Glu

Gly

Asp

Phe

Glu

255

Pro

Arg

Tyr

Asp

Gly

335

Cys

Ile

Glu

His

160

Asn

Phe

Lys

Cys

Asn

240

Ser

Val

Val

Thr

Glu

320

Ile

Leu

Asn

Gln

Leu

400
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Asn

Va

Phe

Va

Ile

465

Phe

Ser

<210:

<211

<

212>

<213

<220

<400

Pro Asp

Arg Gly

Tyr Cys

435

Lys Asp
450

Asp Ala

Tyr Asn

Ile Leu

> 2

>

PRT
>
><223>

> 2

Asn Phe

405
Lys Pro
420

Ser Cys

Thr Asp

Phe Leu

Ala Ser

Phe Leu

500

435

Synthetic Sequence

Ala

Thr

Tyr

Ala

Lys

470

Pro

Ile

Met Ala Ala His Leu Leu

1

Asp

Thr

Val

Thr
65

Thr

5

Met Ala Gln Gly Phe

20

Ile Gln

Leu Glu

Ser Thr

440

Val Asp

455

Pro Pro

Ser Thr

Ile Ser

Artificial Sequence

Pro Ile

Arg Gly

Thr Val Trp Asn Ala Asn Thr

35

Asp Val Asp Val Ser

50

Phe Arg Gly Pro Asp

70

Tyr Pro Tyr Tyr Thr

85

40

Val Phe

55

Met Thr

Pro Thr

Leu

Asp

425

Leu

Val

Met

Leu

Cys

Pro

25

Gln

Asp

Gly

Glu
410

Leu

Ser

Cys

Glu

Ser

490

Val

Ala

10

Leu

Trp

Val

Phe

Glu

90

Lys

Glu

Cys

Ile

Thr

475

Ala

Ala

Leu

Leu

Cys

Val

Tyr
75

Pro

Gly

Gln

Lys

Ala

460

Glu

Thr

Ser

Phe

Pro

Leu

Ala

60

Ser

Val

Gly Lys

Phe Ser

430

Glu Lys

445

Asp Gly

Glu Pro

Met Phe

Leu

Leu Thr

Asn Arg

30

Glu Arg

45

Asn Pro

Ser Gln

Phe Gly

_85_

Phe Thr
415

Glu Lys

Ala Asp

Val Cys

Gln Ile
480
Ile Val

495

Leu Leu
15

Pro Phe

His Gly

Gly Gln

Leu Gly
80
Gly Leu

95
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Pro Gln 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 GIn 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 Gln 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 Gln 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 25
<210> 4
<211> 18
<
212> PRT
<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 4

Met Lys Trp Val Thr Phe Ile Ser Leu Leu Phe Leu Phe Ser Ser Ala
1 5 10 15

Tyr Ser

_87_
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<210> 5

<211> 21

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 5

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

1 5 10 15

Asp Met Ala Gln Gly

20
<210> 6
<211> 33
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 6

gaatatctcg aggccaccat gaagtgggtt aca

<210> 7

<211> 55

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 7

ctaattgcgg ccgetcecatta gtggtgatge tgatgatgga agaaaccaat tctge

<210> 8

<211> 41

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400>
8
taacaggagg tgctctgaaa ttcagagagt aagcagagga g
<210> 9

<211> 98

_88_
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<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 9

atggggaacc ctcagtataa caagaaccaa ggaatcatgt caggccatca aggagtatat

ggacactaca ctggggccct acataatcaa cgtcacac

<210> 10

<211> 89

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 10

atggagacta tactgaatcc tttcatcctg aacgtgacca gtggggccct tctcectgeagt

caagccctgt geccaggagca aggagtgtg

<210> 11

<211> 89

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 11
atggacacta cactggggcc cttcatcctg aacgtgacca gtggggccct tctcectgeagt

caagccctgt gccaggageca aggagtgtg

<210> 12
<211> 74
<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 12

actgttgectc tgggtgcttc tggaattgta atatgggtaa gectgggaaaa tacaagaacc

aaggaatcat gtca

<210> 13
<211> 61
<212> DNA

_89_
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<213> Artificial Sequence
<220><223> Synthetic Sequence

<400> 13

agcaaggagt gtgtataagg aaaaccagcc acccaaaaga ctatcttcac ctcaacccag

a
<210> 14

<211> 43

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 14

agtatatgga cactacactg aacccctaca taatcaacgt cac

<210> 15
<211> 44
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 15

attgtaatat ggggaaccct cagtaataca agaaccaagg aatc

<210> 16

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 16

attgtaatat ggggaaccct cgaaaataca agaaccaagg aatc

<210> 17

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 17

attgtaatat ggggaacctg ggaaaataca agaaccaagg aatc

=HE3 10-2020-0017538
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<210> 18

<211> 45

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 18

acactacact gaaccccttc atactcaacg tcaccctage agcca

<210> 19

<211> 63

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 19

acactacact gaaccccttc atactcaacg tcaccctatc aggcaaaatg tgtagccaag

tge

<210> 20

<211> 35

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 20

taacaggagg tgctctgaaa gagtaagcag aggag

<210> 21

<211> 56

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 21

ctaattgcgg ccgetcatta gtggtgatge tgatgatgta tacagacacc atcagce

<210> 22

<211> 59

<212> DNA

<213> Artificial Sequence

_91_
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<220><223> Synthetic Sequence

<400> 22

ctaattgcgg ccgetcatta gtggtgatgg tgatgatgaa aagcatctat acagacacc

<210> 23

<211> 61

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 23

ctaattgcgg ccgetcatta gtggtgatgg tgatgatgag gttttagaaa agcatctata

C

<210> 24

<211> 62

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 24

tccaggcecca gaggaaagge cggttgggta gcaaggggece cctaaaagag taagcagagg

ag
<210> 25

<211> 75

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 25

tcacttgggg cattccagac ggtggtgaag ggccggttgg gtagcaaggg geccctaaaa

gagtaagcag aggag

<210> 26

<211> 58

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 26

_92_
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ctaattgcgg ccgetcatta gtggtgatgg tgatgatgtt ttagaaaagc atctatac

<210> 27

<211> 41

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 27

ctaattgcgg ccgectcatta aaaagcatct atacagacac ¢

<210> 28

<211> 35

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 28

aattgtaata tggggaagct gggaaaatac aagaa

<210> 29

<211> 35

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 29

tggaataaca ggaggtgcag agtaagcaga ggaga

<210> 30

<211> 31

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 30

tttggaataa caggagagta agcagaggag a

<210> 31

<211> 77

<212> DNA

<213> Artificial Sequence

_93_
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<220><223> Synthetic Sequence

<400> 31

agttttgaaa ttcctttctc tggatgaget ggagcacage ctgggggaga gtgcggecca

gggtgcttct ggaattg

<210> 32

<211> 38

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 32

atgagctgga gcacagcttt ggggagagtg cggcccag

<210> 33

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 33

attcctttct caagatgaac ttgagcacag ctttggegaa actgttge

<210> 34
<211> 56
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 34

ctaattgcgg ccgetcatta gtggtgatge tgatgatgag catctataca gacacc

<210> 35

<211> 58

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 35
ctaattgcgg ccgetcatta gtggtgatgg tgatgatgac agacaccatc agcaatac

<210> 36

_94_
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<211> 56
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 36

ctaattgcgg ccgetcatta gtggtgatgg tgatgatgat cagcaataca cacatc

<210> 37

<211

> 56

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 37

ctaattgecgg ccgetcecatta gtggtgatgeg tgatgatgac acacatcaac agcatc

<210> 38

<211> 59

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 38

ctaattgcgg ccgetcatta gtggtgatge tgatgatgaa cagcatcagt gtcttttac

<210> 39

<211> 41

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence
<400> 39

gttatagecgg ccgctcatta gggaggtttt agaaaagcat ¢

<210> 40
<211> 44
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 40

_95_
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gttatagecgg ccgctcatta catgggaggt tttagaaaag catc 44
<210> 41

<211> 44

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 41

gttatagecgg ccgctcatta ctccatggga ggttttagaa aagce 44
<210> 42

<211> 41

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 42

gttatagcgg ccgetcatta tgtctceccatg ggaggtttta g 41
<210> 43

<211> 38

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 43

taacaggagg tgctctgaaa ttagagtaag cagaggag 38
<210> 44

<211> 37

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 44

tggaataaca ggaggtgctc tagagtaagc agaggag 37
<210> 45

<211

> 33

<212> DNA

<213> Artificial Sequence

_96_

Petitioner Merck, Ex. 1002, p. 830



<220><223> Synthetic Sequence
<400> 45

tttggaataa caggaggaga gtaagcagag gag

<210> 46

<211> 59

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 46

ctaattgcgg ccgetcatta gtggtgatgg tgatgatgat ctatacagac accatcage

<210> 47

<211> 59

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 47

gataatgecgg ccgctcatta gtggtgatgg tgatgatgag gttcttctgt ctccatggg

<210> 48

<211> 60

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 48

gataatgcgg ccgetcatta gtggtgatgg tgatgatgaa tttgaggttc ttectgtetee

<210> 49

<211> 61

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 49

gataatgegg ccgctcatta gtggtgatgg tgatgatggt agaaaatttg aggttcttcet

g

_97_
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<210> 50

<211> 62

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 50

gataatgcgg ccgctcatta gtggtgatgg tgatgatgag cattgtagaa aatttgaggt

tc

<210> 51

<211> 65

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 51

gataatgecgg ccgctcatta gtggtgatgg tgatgatggg gtgaagcatt gtagaaaatt

tgagg

<210> 52

<211> 60

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 52

gataatgecgg ccgctcatta gtggtgatgg tgatgatgtg tggagggtga agcattgtag

<210> 53

<211> 58

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 53

ctaattgegg ccgetcecatta gtggtgatgg tgatgatgtt ttagaaaage atctatac

<210> 54
<211> 59
<212

_98_
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> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 54

gttatagecgg ccgctcatta gtggtgatgg tgatgatggg gaggttttag aaaagcatc

<210> 55

<211> 62

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 55

gttatagecgg ccgctcatta gtggtgatgg tgatgatgeca tgggaggttit tagaaaagca

te

<210> 56

<211> 62

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 56

gttatagecgg ccgectcatta gtggtgatgg tgatgatget ccatgggagg ttttagaaaa

gc

<210> 57

<211> 59

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence
<400> 57

gttatagecgg ccgctcatta gtggtgatgg tgatgatgtg tctccatggg aggttttag

<210> 58

<211> 56

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Sequence

_99_
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<400>

58

gttatagcgg ccgetcatta gtggtgatgg tgatgatgtt ctgtctccat gggagg

<210>

<211>

<212>

<213>

59
38
DNA

Artificial Sequence

<220><223> Synthetic Sequence

<400>

59

gttatagcgg ccgetcatta ttetgtetee atgggagg

<210>

<211>

<212>

<213>

60
455
PRT

Artificial Sequence

<220><223> Synthetic Sequence

<400>

Leu

1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Asn

Trp

Asp

Gly

Tyr

Lys

Phe

Glu

Lys

130

60

Phe Arg Ala Pro Pro Val Ile Pro Asn

Asn Ala Pro Ser Glu Phe Cys Leu Gly
20 25

Met Ser Leu Phe Ser Phe Ile Gly Ser

35 40

Gln Gly Val Thr Ile Phe Tyr Val Asp

55

Ile Asp Ser Ile Thr Gly Val Thr Val

70 75

Ile Ser Leu GIn Asp His Leu Asp Lys

85 90
Tyr Met Pro Val Asp Asn Leu Gly Met
100 105
Trp Arg Pro Thr Trp Ala Arg Asn Trp
115 120
Asn Arg Ser Ile Glu Leu Val Gln Gln

135

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Pro Phe

Phe Asp

30

Arg Ile
45

Leu Gly

Gly Gly

Lys Lys

Val Ile

110
Pro Lys
125

Asn Val

- 100 -

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

=HE3 10-2020-0017538
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Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

355

Ala

Thr

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Asn

Ile

Leu

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Trp

Gln

Glu

Thr
150

Val

Gly

Gly

Leu S

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

Glu

Glu

Tyr

Tyr

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Gly

Val

Ser

360

Lys

Glu

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Gln
155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Phe Glu

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

GIn Ala

Asn Val

Gln Gly

350
Leu Asn
365

Thr Val

Lys Phe

- 101 -

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Ala
160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

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 Gln Ile 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 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 Gln 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
Gln 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 Gln Asn Val Gln Leu

- 102 -

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 836



Ser
145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Gly

Ile

Asn

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Leu

Lys

355

Ala

Thr

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Leu

340

Asn

Ile

Leu

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Cys

Trp

Gln

Glu

Thr
150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Ala

Ser

360

Lys

Glu

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

GIn

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Cys

Tyr

Gly

Phe

Gln
155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

140

Glu

Gly

Asp

Phe

Arg

Tyr

Asp

Gly

Cys

Leu

Glu

His

Phe

380

Glu

Phe Glu

Lys Leu

Cys Tyr

190

Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

Gln Ala

Asn Val

Gln Gly

350
Leu Asn
365

Thr Val

Lys Phe

- 103 -

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Ala
160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Ser

Cys

Asp

Gly

Cys

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 837



385

Ser Cys Tyr Ser Thr

405

Thr Asp Ala Val Asp

420

Phe Leu Lys Pro Pro

435

Ala Ser Pro Ser Thr

450

<210>

<211>

<212>

<213>

<220><223>

<400>

Leu

1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

62
455

PRT

Artificial Sequence

62

390

395

400

Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp

410

415

Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala

425

430

Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr

Leu Ser

455

440

Synthetic Sequence

Phe Arg Ala Pro Pro Val Ile

Asn Ala
20

Met Ser

Gln Gly

Ile Asp

Ile Ser

Tyr Met

100
Trp Arg
115

Asn Arg

Pro

Leu

Val

Ser

Leu

Pro

Pro

Ser

Ser Glu

Phe Ser

Thr Ile

55

Ile Thr

70

Gln Asp

Val Asp

Thr Trp

Ile Glu

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Cys

25

Tyr

Val

Leu

Pro Asn

10

Leu Gly

Gly Ser

Val Asp

Thr Val

75

Asp Lys

90

Gly Met

Asn Trp

GIn Gln

445

Val Pro Phe Leu

15
Lys Phe Asp Glu
30
Pro Arg Ile Asn
45
Arg Leu Gly Tyr
60

Asn Gly Gly Ile

Ala Lys Lys Asp
95
Ala Val Ile Asp
110
Lys Pro Lys Asp
125

GIn Asn Val Gln

- 104 -

Asn

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 838



Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Gly

Ile

Asn

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Leu

Lys
355

Ala

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Leu

340

Asn

Ile

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Trp

Gln

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Ser

Asn

Leu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Gly

Ala

Ser

360

Lys

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Phe

330

Cys

Tyr

Gly

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

140

Glu

Gly

Asp

Phe

Pro

Arg

Tyr

Asp

Gly

300

Cys

Leu

Glu

His

Phe

380

Phe Glu

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270

Glu Leu

285

Ile Val

Gln Ala

Asn Val

Gln Gly

350

Leu Asn

365

Thr Val

- 105 -

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Ser

Cys

Asp

Gly

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 839



Lys Pro Thr
385

Ser Cys Tyr

Thr Asp Ala

Phe Leu Lys

435
Ala Ser Pro
450

<210> 63

Leu

Ser

Val

420

Pro

Ser

<211> 455

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 63

Leu Asn Phe
1

Ala Trp Asn

Leu Asp Met

35
Thr Gly Gln
50
Pro Tyr Ile
65

Gln Lys Ile

Thr Phe Tyr

Glu Glu Trp

115

Synthetic Sequence

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Glu

Thr

405

Asp

Pro

Thr

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Asp

390

Leu

Val

Met

Leu S

Leu Glu GIn Phe Ser

395

Ser Cys Lys Glu Lys

410

Cys Ile Ala Asp Gly

425

Glu Thr Glu Glu Pro

455

440

Pro Pro Val Ile Pro Asn

Ser

Phe

Thr

Ile

70

Gln

Val

Thr

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

10
Cys Leu Gly
25

Ile Gly Ser

Tyr Val Asp

Val Thr Val

75

Leu Asp Lys
90

Leu Gly Met

105

Arg Asn Trp

Glu

Ala

Val

Gln

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Lys

Asp

Cys

Ile

445

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

125

Phe Tyr

Val Lys
415

Ile Asp

430

Phe Tyr

Phe Leu

15
Asp Glu
30

Ile Asn

Gly Tyr

Gly Ile

Lys Asp

95

Ile Asp

110

Lys Asp

- 106 -

Cys

400

Asp

Ala

Asn

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 840



Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Val

305

Glu

Ala

Ile

Asn

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Ser

Tyr

Ala

Arg

Phe

370

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys
355

Ala

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met
340

Asn

Ile

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Ile

Thr

150

Val

Gly

Gly

Leu

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Gly

Val

Ser
360

Lys

Val

Ala

Leu

185

Gly

Leu

Gln

Glu

Val
265

Leu

Gly

Lys

Pro

Leu
345

Asp

Gly

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu
365

Thr

Val

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly
350

Asn

Val

- 107 -

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 841



Lys Pro

385

Ser Cys

Thr Asp

Phe Leu

Ala Ser
450
<210>
<211>
<212>
<213>
<220><
223>
<400>
Leu Asn
1

Ala Trp

Leu Asp

Thr Gly

50

Pro Tyr

65

Gln Lys

Thr Phe

Glu Glu

Thr Leu Glu Asp

Tyr Ser

Ala Val
420

Lys Pro

435

Pro Ser

64
455

PRT

Artificial Sequence

Thr

405

Asp

Pro

Thr

390

Leu

Val

Met

Leu S

Leu

Ser

Cys

Glu

455

Synthetic Sequence

64

Phe Arg

Asn Ala

20
Met Ser
35

Gln Gly

Ile Asp

Ile Ser

Tyr Met
100
Trp Arg

115

Ala Pro Pro

5

Pro

Leu

Val

Ser

Ser

Phe

Thr

Ile

70

Glu

Ser

Ile

55

Thr

Leu Gln Asp

85

Pro

Pro

Val

Thr

Asp

Trp

Glu

Cys

Ile

Thr

440

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Gln Phe Ser
395

Lys Glu Lys

410
Ala Asp Gly
425

Glu Glu Pro

Ile Pro Asn
10
Cys Leu Gly
25

Ile Gly Ser

Tyr Val Asp

Val Thr Val
75
Leu Asp Lys
90
Leu Gly Met
105

Arg Asn Trp

Glu

Ala

Val

Gln

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Lys

Asp

Cys

Ile

445

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

125

Phe

Val

Ile
430

Phe

Tyr

Lys
415

Asp

Tyr

Cys

400

Asp

Ala

Asn

Phe Leu Trp

15

Asp Glu Pro

30

Ile

Gly

Gly

Lys

Ile

110

Lys

- 108 -

Asn

Tyr

Ile

Asp

95

Asp

Asp

Ala

Tyr

Pro

80

Ile

Trp

Val

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 842



Tyr

Ser
145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Lys
355

Ala

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Asn

Ile

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Trp

GIn

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser
360

Lys

Val

Ala

Leu
185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln S

Ala
250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Gln

Gln

155

Leu

Pro

Cys

Asn

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

GIn Asn Val

140

Glu Phe Glu

Gly Lys Leu

Asp Cys Tyr
190
Phe Asn Val

205

Glu Ser Thr
220

Pro Val Ala

Arg Val Ser

Tyr Thr Arg
270

Asp Glu Leu

285
Gly Ile Val
300

Cys Gln Ala

Ile Asn Val

Glu Gln Gly

350

His Leu Asn
365

Phe Thr Val

- 109 -

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 843



370
Lys Pro
385

Ser Cys

Thr Asp

Phe Leu

Ala Ser
450
<210>
<211>
<212>

<213>

<220><223>

<400>
Leu Asn
1

Ala Trp

Leu Asp

Thr Gly

Pro Tyr

65

Gln Lys

Thr Phe

Glu Glu

Thr Leu Glu Asp

Tyr Ser Thr Leu

Ala Val Asp Val

420

Lys Pro Pro Met

435

405

375

390

Pro Ser Thr Leu Ser

65
455

PRT

Artificial Sequence

65

Phe Arg

Asn Ala

20
Met Ser
35

Gln Gly

Ile Asp

Ile Ser

Tyr Met
100

Trp Arg

Ala

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

455

Pro Pro

Ser Glu

Phe Ser

Thr Ile

55

Ile Thr
70

Gln Asp

Val Asp

Thr Trp

440

Synthetic Sequence

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

425

Ile

Cys

25

Tyr

Val

Leu

Leu
105

Arg

Leu Glu GIn Phe

Ser Cys Lys Glu

410

Cys Ile Ala Asp

Glu Thr Glu Glu

Pro
10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Ser
395

Lys

Gly

Pro

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

380

Glu

Ala

Val

GIn

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Lys

Asp

Cys

Ile

445

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

Phe Tyr Cys

400

Val Lys Asp

415

Ile Asp Ala

430

Phe Tyr Asn

Phe

Asp

Ile

Gly

Gly

Lys

Ile
110

Lys

- 110 -

Leu
15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 844



Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Val

305

Glu

Ala

Ile

Asn

Lys
130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Ser

Tyr

Ala

Arg

Phe

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met
340

Asn

Ile

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Trp

Gln

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Glu
135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Gly

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

125
GIn Asn Val
140

Glu Phe Glu

Gly Lys Leu

Asp Cys Tyr
190
Phe Asn Val
205
Glu Ser Thr
220

Pro Val Ala

Arg Val Ser

Tyr Thr Arg
270
Asp Glu Leu
285
Gly Ile Val
300

Cys Gln Ala

Ile Asn Val

Glu Gln Gly

350

His Leu Asn
365

Phe Thr Val

- 111 -

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

=HE3 10-2020-0017538
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=HE3 10-2020-0017538

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
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 Ile 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 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 Gln 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
Gln 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

- 112 -

Petitioner Merck, Ex. 1002, p. 846



Glu

Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

Arg Pro

Arg Ser

Glu Ala

Phe Leu

165

Leu Trp

180

Lys Pro

Asp Asp

Ile Tyr

Arg Asn

245

Lys Ser

260

Gln Val

Glu Thr

Ser Asn

Asp Thr

325

Met Cys
340

Asn Trp

Thr Trp

Ile Glu

135
Thr Glu
150

Val Glu

Gly Tyr

Gly Tyr

Leu Ser

215
Leu Asn
230

Arg Val

Pro Leu

Leu Lys

Val Ala

295
Thr Arg
310

Thr Leu

Ser Gln

Asn Ser

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

Arg Asn Trp

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

Gly

Lys

Pro

Leu
345

Asp

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

GIn

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Pro Lys

125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

190

Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

Gln Ala

Asn Val

Gln Gly
350

Leu Asn

- 113 -

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 847



355

Asn Phe Ala Ile

Lys Pro Thr Leu
385

Ser Cys Tyr Ser

Thr Asp Ala Val
420

Phe Leu Lys Pro

435

Ala Ser Pro Ser
450

<210> 67
<211> 455
<212> PRT
<213>
<220><223>
<400> 67

Leu Asn Phe Arg

1

Ala Trp Asn Ala

20
Leu Asp Met Ser

35
Thr Gly Gln Gly
50

Pro Tyr Ile Asp

65

Gln Lys Ile Ser

Thr Phe Tyr Met

360
Gln Leu Glu Lys
375
Glu Asp Leu Glu
390

Thr Leu Ser Cys

405

Asp Val Cys Ile

Pro Met Glu Thr
440
Thr Leu Ser

455

Artificial Sequence

Synthetic Sequence

Ala Pro Pro Val

5

Pro Ser Glu Phe

Leu Phe Ser Phe

40

Val Thr Ile Phe
55

Ser Ile Thr Gly

70

Leu Gln Asp His
85

Pro Val Asp Asn

Gly Gly Lys Phe

380

Gln Phe Ser Glu
395

Lys Glu Lys Ala

410
Ala Asp Gly Val
425

Glu Glu Pro GIn

Ile Pro Asn Val

10
Cys Leu Gly Lys
25

Ile Gly Ser Pro

Tyr Val Asp Arg
60
Val Thr Val Asn

75

Leu Asp Lys Ala
90

Leu Gly Met Ala

365

Thr Val Arg Gly

Lys Phe Tyr Cys
400

Asp Val Lys Asp

415
Cys Ile Asp Ala
430
Ile Phe Tyr Asn

445

Pro Phe Leu Trp

15
Phe Asp Glu Pro
30
Arg Ile Asn Ala
45

Leu Gly Tyr Tyr

Gly Gly Ile Pro

80

Lys Lys Asp Ile
95

Val Ile Asp Trp

- 114 -

=MHEd

10-2020-0017538

Petitioner Merck, Ex. 1002, p. 848



Glu

Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Ala

Ile

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Trp
115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Lys

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Ala
120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

105

Arg

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Asn

GIn

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Gln

Leu

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

110
Pro Lys
125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

Gln Ala

Asn Val

Gln Gly

350

Leu Asn

- 115 -

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 849



355

Asn Phe Ala
370

Lys Pro Thr

385

Ser Cys Tyr

Thr Asp Ala

Phe Leu Lys

435
Ala Ser Pro
450

<210> 68

Ile GIn Leu

Leu Glu Asp

Ser Thr Leu
405

Val Asp Val

420

Pro Pro Met

Ser Thr Leu

<211> 455

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 68

Leu Asn Phe

1

Synthetic Sequence

Arg Ala Pro

5

Ser

Cys

Glu

Ser

455

Pro

Ala Trp Asn Ala Pro Ser Glu

Leu Asp Met

35

20

Ser Leu Phe

Ser

Thr Gly Gln Gly Val Thr Ile

50
Pro Tyr Ile
65

Gln Lys Ile

Thr Phe Tyr

Asp Ser Ile
70

55

Thr

Ser Leu Gln Asp

85

Met Pro Val

Asp

360

Lys

Glu

Cys

Ile

Thr

440

Val

Phe

Phe

40

Phe

Gly

His

Asn

Gly Gly Lys Phe

GIln Phe

Ser

395

380

Glu

Lys Glu Lys Ala

410
Ala Asp
425

Glu Glu

Gly

Pro

Val

Gln

Ile Pro Asn Val

10
Cys Leu
25

Ile Gly

Tyr Val

Val Thr

Leu Asp

90

Leu Gly

Gly

Ser

Asp

Val
75

Lys

Met

Lys

Pro

Arg

60

Asn

Ala

Ala

365

Thr Val Arg

Lys Phe Tyr

Asp Val Lys

415

Cys Ile Asp
430

Ile Phe Tyr

445

Pro Phe Leu

15

Phe Asp Glu
30

Arg Ile Asn

45

Leu Gly Tyr

Gly Gly Ile

Lys Lys Asp

95

Val Ile Asp

- 116 -

Gly

Cys

400

Asp

Ala

Asn

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 850



Glu

Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Ala

Glu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

105

Arg

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Gln

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

110

Lys

Val

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly

350

- 117 -

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 851



Ile

Asn

Lys

385

Ser

Thr

Phe

Ala

Arg

Phe

370

Pro

Cys

Asp

Leu

Ser

450

<210>

<211>

<212>

<213>

<220><

223>

<400>

Leu
1

Ala

Leu

Thr

Pro
65

Gln

Asn

Trp

Asp

Gly

50

Tyr

Lys

Lys
355

Ala

Thr

Tyr

Ala

Lys
435

Pro

69
455
PRT

Art

Asn Trp

Ile GIn

Leu Glu

Ser Thr

405
Val Asp
420

Pro Pro

Ser Thr

ificial

Asn

Leu

Asp

390

Leu

Val

Met

Leu

Sequence

Ser

Glu

375

Leu

Ser

Cys

Glu

Ser

455

Synthetic Sequence

69

Phe Arg Ala Pro

5

Asn Ala Pro

20

Met Ser Leu

35

Gln Gly Val

Ile Asp Ser

Ile Ser Leu

85

Ser

Phe

Thr

Ile
70

Gln

Pro

Glu

Ser

Ile

55

Asp

Ser
360

Lys

Glu

Cys

Ile

Thr

440

Val

Phe

Phe

40

Phe

Thr Gly

His

Asp Tyr

Gly Gly

Gln Phe

Lys Glu

410
Ala Asp
425

Glu Glu

Ile Pro

10

Cys Leu
25

Ile Gly

Tyr Val

Val Thr

Leu Asp

90

Leu

Lys

Ser

395

Lys

Gly

Pro

Asn

Gly

Ser

Asp

Val
75

Lys

His

Phe

380

Glu

Ala

Val

Gln

Val

Lys

Pro

Arg

60

Asn

Ala

Leu
365

Thr

Lys

Asp

Cys

Ile

445

Pro

Phe

Arg

45

Leu

Gly

Lys

Asn Pro

Val Arg

Phe Tyr

Val Lys
415

Ile Asp

430

Phe Tyr

Phe Leu

15
Asp Glu
30

Ile Asn

Gly Tyr

Gly Ile

Lys Asp

95

- 118 -

Asp

Gly

Cys

400

Asp

Ala

Asn

Trp

Pro

Ala

Tyr

Pro
80

Ile

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 852



Thr

Glu

Tyr

Ser
145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Tyr

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Met
100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Val

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Leu
105

Arg

Val

Ala

Leu
185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Phe

330

Cys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Leu

Glu

Val Ile

110
Pro Lys
125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

190

Asn Val

205

Ser Thr

Val Ala

Val Ser

Thr Arg

270

Glu Leu

Ile Val

Gln Ala

Asn Val

Gln Gly

- 119 -

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Trp

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 853



Ile Arg Lys
355
Asn Phe Ala
370
Lys Pro Thr
385

Ser Cys Tyr

Thr Asp Ala

Phe Leu Lys

435

Ala Ser Pro
450

<210> 70

Asn

Ile

Leu

Ser

Val

420

Pro

Ser

<211> 455

<212> PRT

Trp Asn

GIn Leu

Glu Asp

390

Thr Leu

405

Asp Val

Pro Met

Thr Leu

Ser Ser

360
Glu Lys
375

Leu Glu

Ser Cys

Cys Ile

Glu Thr
440
Ser

455

<213> Artificial Sequence

<220><223>

<400> 70

Leu Asn Phe
1

Ala Trp Asn

Leu Asp Met
35

Thr Gly Gln

Pro Tyr Ile
65

Gln Lys Ile

Synthetic Sequence

Arg

Ala

20

Ser

Gly

Asp

Ser

Ala Pro

5

Pro Ser

Leu Phe

Val Thr

Ser Ile

70

Leu Gln

Pro Val

Glu Phe

Ser Phe

40

Ile Phe
55

Thr Gly

Asp His

345

Asp Tyr

Gly Gly

GIn Phe

Lys Glu

410

Ala Asp

425

Glu Glu

Ile Pro
10

Cys Leu

25

Ile Gly

Tyr Val

Val Thr

Leu Asp

Leu

Lys

Ser

395

Lys

Gly

Pro

Asn

Gly

Ser

Asp

Val

75

Lys

His

Phe

380

Glu

Ala

Val

Gln

Val

Lys

Pro

Arg

60

Asn

Ala

Leu

365

Thr

Lys

Asp

Cys

Ile

445

Pro

Phe

Arg

45

Leu

Gly

Lys

350

Asn Pro Asp

Val Arg Gly

Phe Tyr Cys

400

Val Lys Asp
415

Ile Asp Ala

430

Phe Tyr Asn

Phe Leu Trp
15

Asp Glu Pro

30

Ile Asn Ala

Gly Tyr Tyr

Gly Ile Pro

80

Lys Asp Ile

- 120 -

=HE3 10-2020-0017538
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Thr

Glu

Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

85

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Val

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Leu

105

Arg

Val

Ala

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

90

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Phe

330

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Leu

Val Ile

110
Pro Lys
125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270

Glu Leu

285

Ile Val

Gln Ala

Asn Val

- 121 -

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Trp

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Ser
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Gly Ala Lys

Ile Arg Lys

Asn Phe Ala

370

Lys Pro Thr
385

Ser Cys Tyr

Thr Asp Ala

Phe Leu Lys
435

Ala Ser Pro

450
<210> 71

<211> 453

Met Cys
340

Asn Trp

Ile GIn

Leu Glu

Ser Thr

405
Val Asp
420

Pro Pro

Ser Thr

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 71

Phe Arg Ala
1

Asn Ala Pro

Synthetic Sequence

Ser Gln

Asn Ser

Leu Glu

375

Asp Leu

390

Leu Ser

Val Cys

Met Glu

Leu Ser

455

Val

Ser

360

Lys

Glu

Cys

Ile

Thr

440

Pro Pro Val Ile Pro

5

Ser Glu Phe Cys Leu

20

Leu Cys
345

Asp Tyr

Gly Gly

Gln Phe

Lys Glu

410
Ala Asp
425

Glu Glu

Asn Val
10
Gly Lys

25

Gln

Leu

Lys

Ser

395

Lys

Gly

Pro

Pro

Phe

Glu

His

Phe

380

Glu

Ala

Val

Gln

Phe

Asp

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

35

Gln Gly Val
50
Ile Asp Ser

65

40

Thr Ile Phe Tyr Val

55

Ile Thr Gly Val Thr

70

Asp Arg

Leu

Gly

60

Val Asn Gly Gly

75

Gln

Leu

Thr

Lys

Asp

Cys

Ile

445

Leu

Glu

Asn

45

Tyr

Ile

Gly Val Cys
350

Asn Pro Asp

Val Arg Gly

Phe Tyr Cys
400
Val Lys Asp
415
Ile Asp Ala
430

Phe Tyr Asn

Trp Ala Trp
15

Pro Leu Asp

30

Ala Thr Gly

Tyr Pro Tyr

Pro Gln Lys

80

- 122 -
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Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Leu

305

Met

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Asp

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Ile

Thr

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Asp
85

Asp

Trp

Glu

Glu

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Lys

Met

105

Trp

Gln

Gln

Leu

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Ala
90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

Lys Lys

Val Ile

Pro Lys

Asn Val

140
Phe Glu
155

Lys Leu

Cys Tyr

Asn Val

Ser Thr

220
Val Ala
235

Val Ser

Thr Arg

Glu Leu

Ile Val

300
Gln Ala
315

Asn Val

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Ile

Trp

110

Val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

- 123 -

Thr
95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala
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Lys Met

Lys Asn

Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

Pro Ser
450
<210>
<211>
<212>

<213>

Cys

Trp

355

GIn

Glu

Thr

Asp

Pro

435

Thr

72

Ser

340

Asn

Leu

Asp

Leu

Val
420

Met

Leu

430

PRT

325

Gln Val Leu Cys

Ser Ser Asp Tyr
360
Glu Lys Gly Gly
375
Leu Glu Gln Phe
390

Ser Cys Lys Glu

405

Cys Ile Ala Asp

Glu Thr Glu Glu
440

Ser

Artificial Sequence

<220><223>

<400>

72

Synthetic Sequence

Leu Asn Phe Arg Ala Pro Pro Val

1

Ala Trp

Leu Asp

Asn Ala

Met

35

20

Ser

5

Pro Ser Glu Phe

Leu Phe Ser Phe

40

Thr Gly Gln Gly Val Thr Ile Phe

50

Pro Tyr

Ile

Asp

55

Ser Ile Thr Gly

330

Gln Glu

345

Leu His

Lys Phe

Ser Glu

Lys Ala

410
Gly Val
425

Pro Gln

Ile Pro

10
Cys Leu
25

Ile Gly

Tyr Val

Val Thr

Gln Gly

Leu Asn

Thr Val

380

Lys Phe

395

Asp Val

Cys Ile

Ile Phe

Asn Val

Gly Lys

Ser Pro

Asp Arg

60

Val Asn

Val

Tyr

Lys

Asp

Tyr

445

Pro

Phe

Arg

45

Leu

Gly

Cys

350

Asp

Gly

Cys

Asp

Ala
430

Asn

Phe

Asp

30

Ile

Gly

Gly

- 124 -

335

Ile Arg

Asn Phe

Lys Pro

Ser Cys

400

Thr Asp

415

Phe Leu

Ala Ser

Leu Trp

15

Glu Pro

Asn Ala

Tyr Tyr

Ile Pro
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65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Lys

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Leu

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Val

Thr

Ile

70

Gln

Val

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Asp

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

His

Asn

Ala

120

Leu

Lys

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Leu

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Asp

90

Gly

Asn

GIn

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ala

Ala

Lys

GIn

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Lys Lys

Val Ile

110
Pro Lys
125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270

Glu Leu

285

Ile Val

Gln Ala

- 125 -

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320
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Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Tyr Met

Ala Lys

Arg Lys

355

Phe Ala

370

Pro Thr

Cys Tyr

Asp Ala

<210> 73

<211>

<212>

<213>

<220><223>

<400> 73

Leu
1

Ala

Leu

Thr

Pro
65

Gln

Asn Phe

Trp Asn

Asp Met

35

Gly Gln

50

Tyr Ile

Lys Ile

Asp

Met

340

Asn

Ile

Leu

Ser

Val

420

433

PRT

Thr
325

Cys

Trp

Gln

Glu

Thr Leu Asn Pro

Ser Gln Val Leu
345
Asn Ser Ser Asp

360

Leu Glu Lys Gly
375

Asp Leu Glu Gln

390

Leu Ser Cys Lys

Val Cys Ile Ala

Artificial Sequence

Synthetic Sequence

Arg Ala Pro Pro Val Ile

Ala
20

Ser

Gly

Asp

Ser

5

Pro

Leu

Val

Ser

Leu

85

Ser Glu Phe Cys

25

Phe Ser Phe Ile
40

Thr Ile Phe Tyr

55
Ile Thr Gly Val
70

Gln Asp His Leu

Tyr
330

Cys

Tyr

Gly

Phe

Glu

410

Asp

Pro

10

Leu

Gly

Val

Thr

Asp

90

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Asn

Gly

Ser

Asp

Val
75

Lys

Ile

Glu

His

Phe

380

Glu

Ala

Val

Val

Lys

Pro

Arg

60

Asn

Ala

Asn

Gln

Leu

365

Thr

Lys

Asp

Cys

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Gly

350

Asn

Val

Phe

Val

Ile

430

Phe

Asp

30

Ile

Gly

Gly

Lys
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Thr Leu
335

Val Cys

Pro Asp

Arg Gly

Tyr Cys
400
Lys Asp

415

Leu Trp
15

Glu Pro

Asn Ala

Tyr Tyr

Ile Pro
80
Asp Ile

95
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Thr

Glu

Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Phe

Glu

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Tyr

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

Met
100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

Pro

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Val

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asp

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Leu
105

Arg

Val

Ala

Leu
185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

Val Tle
110
Pro Lys

125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

190

Asn Val

205

Ser Thr

Val Ala

Val Ser

Thr Arg

270

Glu Leu

Ile Val

Gln Ala

Asn Val

Gln Gly
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Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Trp

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys
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Ile Arg

Asn Phe

370
Lys Pro
385

Ser Cys

Thr Asp

Phe

<210>
<211>
<212>

<213>

340 345

350

Lys Asn Trp Asn Ser Ser Asp Tyr Leu His Leu Asn

355 360

365

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

375

380

Thr Leu Glu Asp Leu Glu GIn Phe Ser Glu Lys Phe

390 395

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

405 410

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

420 425

74
436
PRT

Artificial Sequence

<220><223> Synthetic Sequence

<400>
Leu Asn
1

Ala Trp

Leu Asp

Thr Gly

50

Pro Tyr
65

Gln Lys

Thr Phe

74
Phe Arg Ala Pro Pro Val Ile Pro Asn

10

[@)]

Asn Ala Pro Ser Glu Phe Cys Leu Gly
20 25

Met Ser Leu Phe Ser Phe Ile Gly Ser

Gln Gly Val Thr Ile Phe Tyr Val Asp
55
Ile Asp Ser Ile Thr Gly Val Thr Val
70 75
Ile Ser Leu GIn Asp His Leu Asp Lys
85 90

Tyr Met Pro Val Asp Asn Leu Gly Met

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

430

Pro Phe

Phe Asp

30

Arg Ile

45

Leu Gly

Gly Gly

Lys Lys

Val Tle

- 128 -

Pro

Arg

Tyr

Lys

415

Asp

Leu
15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gly

Cys

400

Asp

Ala

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp
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Glu

Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Ala

Glu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Trp

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Leu

Met

Lys

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Ser

Asp

Met

340

Pro

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Ile

Thr

325

Cys

Thr

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Trp

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

105

Arg

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asn

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Trp

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Gln

Lys

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

110

Lys

Val

Glu

Leu

Tyr

190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly

350

- 129 -

Asp

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Val

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys
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Ile A

rg Lys Asn Trp Asn Ser Ser Asp

355 360

Asn Phe Ala Ile Gln Leu Glu Lys Gly

3
Lys P

385

70 375
ro Thr Leu Glu Asp Leu Glu Gln

390

Ser Cys Tyr Ser Thr Leu Ser Cys Lys

Thr A

Phe L

<210>
<211>
<212>
<213>
<220>
<400>
Phe A

1

Ala P

Ser L

Gly V

Asp S

65

Ser L

Met P

405
sp Ala Val Asp Val Cys Ile Ala
420 425

eu Lys Pro

435

75

452

PRT

Artificial Sequence
<223> Synthetic Sequence

75

rg Gly Pro Leu Leu Pro Asn Arg

ro Ser Glu Phe Cys Leu Gly Lys
20 25

eu Phe Ser Phe Ile Gly Ser Pro

35 40

al Thr Ile Phe Tyr Val Asp Arg

50 55

er Ile Thr Gly Val Thr Val Asn

70

eu Gln Asp His Leu Asp Lys Ala

85
ro Val Asp Asn Leu Gly Met Ala

100 105

Tyr

Gly

Phe

Glu
410

Asp

Pro

10

Phe

Arg

Leu

Gly

Lys

90

Val

Leu

Lys

Ser

395

Lys

Gly

Phe

Asp

Ile

Gly

Gly

75

Lys

Ile

His

Phe

380

Glu

Ala

Val

Leu

Glu

Asn

Tyr

60

Ile

Asp

Asp

Leu
365

Thr

Lys

Asp

Cys

Trp

Pro

Ala

45

Tyr

Pro

Ile

Trp

Asn

Val

Phe

Val

Ile

430

Ala

Leu

30

Thr

Pro

Gln

Thr

Glu

110

- 130 -

Pro

Arg

Tyr

Lys
415

Asp

Trp

15

Asp

Gly

Tyr

Lys

Phe

95

Glu

Asp

Gly

Cys

400

Asp

Ala

Asn

Met

GIn

Ile

Ile

80

Tyr

Trp
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Arg

Arg

Glu

145

Phe

Leu

Lys

Asp

Ile

225

Arg

Lys

Gln

Glu

Ser

305

Asp

Met

Asn

Pro

Leu

Trp

Pro

Asp

210

Tyr

Asn

Ser

Val

Thr

290

Ile

Thr

Cys

Trp

Thr
115

Ile

Thr

Val

Gly

Gly

195

Leu

Leu

Arg

Pro

Leu

275

Val

Thr

Thr

Ser

Asn

355

Trp

Glu

Glu

Glu

Tyr

180

Tyr

Ser

Asn

Val

Leu

260

Lys

Ala

Arg

Leu

Gln

340

Ser

Ala

Leu

Lys

Thr

165

Tyr

Asn

Trp

Thr

Arg

245

Pro

Phe

Leu

Thr

Asn

325

Val

Ser

Arg Asn Trp

Val

Ala

150

Ile

Leu

Gly

Leu

GIn

Val

Leu

Gly

Lys

310

Pro

Leu

Asp

Gln
135

Lys

Lys

Phe

Ser

Trp

215

Gln

Ala

Phe

Ser

Ala

295

Glu

Tyr

Cys

Tyr

120

Gln

Gln

Leu

Pro

Cys

200

Asn

Ser

Ile

Ala

Gln

280

Ser

Ser

Ile

Gln

Leu

360

Lys

Gln

Glu

Gly

Asp

185

Phe

Glu

Pro

Arg

Tyr

265

Asp

Gly

Cys

Glu
345

His

Pro

Asn

Phe

Lys

170

Cys

Asn

Ser

Val

Val

250

Thr

Glu

Ile

Gln

Asn

330

Gln

Leu

Lys

Val

Glu

155

Leu

Tyr

Val

Thr

Ala

Arg

Leu

Val

Ala

315

Val

Gly

Asn

Asp

Gln

140

Lys

Leu

Asn

Glu

Ala

220

Ala

Lys

Ile

Val

Ile

300

Ile

Thr

Val

Pro

Val Tyr
125

Leu Ser

Ala Gly

Arg Pro

His His

190
Ile Lys
205

Leu Tyr

Thr Leu

Ile Pro

Val Phe

270
Tyr Thr
285

Trp Gly

Lys Glu

Leu Ala

Cys Ile

350

Asp Asn

- 131 -

Lys

Leu

Lys

Asn

175

Tyr

Arg

Pro

Tyr

Asp

255

Thr

Phe

Thr

Tyr

Ala
335

Arg

Phe

Asn

Thr

Asp

160

His

Lys

Asn

Val

240

Ala

Asp

Gly

Leu

Met

320

Lys

Lys

Ala

=HE3 10-2020-0017538
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Ile GIn Leu

370
Leu Glu Asp
385

Ser Thr Leu

Val Asp Val

Pro Pro Met

435

Ser Thr Leu
450
<210> 76
<211> 452

<212> PRT

<213> Artificial Sequence

<220><223>

<400> 76

Phe Arg Gly
1

Ala Pro Ser

Ser Leu Phe

35

Gly Val Thr
50
Asp Ser Ile
65

Ser Leu Gln

Met Pro Val

Glu Lys

Gly Gly Lys

375

Leu Glu GIn Phe Ser

Ser Cys

405
Cys Ile
420

Glu Thr

Ser

Synthetic Sequence

Pro Leu

5

Glu Phe
20

Ser Phe

Ile Phe

Thr Gly

Asp His
85
Asp Asn

100

390

Lys Glu Lys

Phe Thr

Glu Lys

Ala Asp

410

Ala Asp Gly Val Cys

Glu Glu Pro

Leu

Cys

Ile

Tyr

Val

70

Leu

Leu

440

425

Gln Ile

Pro Asn Arg Pro

Leu

Gly

Val

55

Thr

Asp

Gly

Gly

Ser

40

Asp

Val

Lys

Met

10
Lys Phe
25

Pro Arg

Arg Leu

Asn Gly

Ala Lys
90
Ala Val

105

Val Arg

380

Phe Tyr

395

Val Lys

Ile Asp

Phe Tyr

Phe Thr

Asp Glu

Ile Asn

Gly Tyr

60

Gly Ile
75

Lys Asp

Ile Asp

Gly Lys Pro Thr

Cys

Asp

Ala

Asn

445

Thr

Pro

Ala

45

Tyr

Pro

Ile

Trp

Ser Cys

Thr Asp
415

Phe Leu

430

Ala Ser

Val Trp

15
Leu Asp
30

Thr Gly

Pro Tyr

Gln Lys

Thr Phe
95
Glu Glu

110

- 132 -

Tyr

400

Ala

Lys

Pro

Asn

Met

GIn

Ile

Ile

80

Tyr

Trp

=HE3 10-2020-0017538
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Arg

Arg

Glu

145

Phe

Leu

Lys

Asp

Ile

225

Arg

Lys

Gln

Glu

Ser

305

Asp

Met

Asn

Pro

Ser

130

Ala

Leu

Trp

Pro

Asp

210

Tyr

Asn

Ser

Val

Thr

290

Ile

Thr

Cys

Trp

Thr

115

Ile

Thr

Val

Gly

Gly

195

Leu

Leu

Arg

Pro

Leu

275

Val

Thr

Thr

Ser

Asn

Trp

Glu

Glu

Glu

Tyr

180

Tyr

Ser

Asn

Val

Leu

260

Lys

Ala

Arg

Leu

Gln
340

Ser

Ala

Leu

Lys

Thr

165

Tyr

Asn

Trp

Thr

Arg

245

Pro

Phe

Leu

Thr

Asn

325

Val

Ser

Arg Asn Trp

Val

Ala

150

Ile

Leu

Gly

Leu

Gln

230

Glu

Val

Leu

Gly

Lys

310

Pro

Leu

Asp

Gln

135

Lys

Lys

Phe

Ser

Trp

215

Gln

Ala

Phe

Ser

Ala

295

Glu

Tyr

Cys

Tyr

120

Gln

Gln

Leu

Pro

Cys

200

Asn

Ser

Ile

Ala

Gln

280

Ser

Ser

Ile

Gln

Leu

Lys

Gln

Glu

Gly

Asp

185

Phe

Glu

Pro

Arg

Tyr

Gly

Cys

Glu
345

His

Pro

Asn

Phe

Lys

170

Cys

Asn

Ser

Val

Val

250

Thr

Glu

Ile

Gln

Asn

330

Gln

Leu

Lys

Val

Glu

155

Leu

Tyr

Val

Thr

Ala

235

Ser

Arg

Leu

Val

Ala

315

Val

Gly

Asn

Asp Val Tyr

125
GIn Leu Ser
140

Lys Ala Gly

Leu Arg Pro

Asn His His

190

Glu Ile Lys

205
Ala Leu Tyr
220

Ala Thr Leu

Lys Ile Pro

Ile Val Phe

270
Val Tyr Thr
285
Ile Trp Gly
300

Ile Lys Glu

Thr Leu Ala

Val Cys Ile
350

Pro Asp Asn

- 133 -

Lys

Leu

Lys

Asn

175

Tyr

Arg

Pro

Tyr

Asp

255

Thr

Phe

Thr

Tyr

Ala

335

Arg

Phe

Asn

Thr

Asp

160

His

Lys

Asn

Ser

Val

240

Ala

Asp

Gly

Leu

Met

320

Lys

Lys

Ala

=HE3 10-2020-0017538
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355

Ile GIn Leu Glu Lys Gly

Leu Glu Asp Leu Glu GIn
385 390

Ser Thr Leu Ser Cys Lys

405
Val Asp Val Cys Ile Ala
420
Pro Pro Met Glu Thr Glu
435
Ser Thr Leu Ser
450
<210> 77
<211> 433

<212> PRT

360
Gly Lys
375

Phe Ser

Glu Lys

Asp Gly

Glu Pro

440

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 7

Phe Arg Ala Pro Pro Val

Asn Ala Pro Ser Glu Phe
20

Met Ser Leu Phe Ser Phe

Gln Gly Val Thr Ile Phe
50
Ile Asp Ser Ile Thr Gly

65 70

Ile Ser Leu Gln Asp His
85

Tyr Met Pro Val Asp Asn

Ile Pro

Cys Leu

Ile Gly

40

Tyr Val
55

Val Thr

Leu Asp

Leu Gly

Phe

Glu

Ala

Val
425

Gln

Asn

Gly

25

Ser

Asp

Val

Lys

Met

Thr Val Arg

380

Lys Phe Tyr
395

Asp Val Lys

410

Cys Ile Asp

Ile Phe Tyr

Val Pro Phe

10

Lys Phe Asp

Pro Arg Ile

Arg Leu Gly
60
Asn Gly Gly

75

Ala Lys Lys
90

Ala Val Ile

365

Gly Lys

Cys Ser

Asp Thr

Ala Phe
430
Asn Ala

445

Leu Trp

Glu Pro

30

Asn Ala
45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

- 134 -

Pro Thr

Cys Tyr

400

Asp Ala

415

Leu Lys

Ser Pro

Ala Trp

15

Leu Asp

Thr Gly

Pro Tyr

Gln Lys

80

Thr Phe
95

Glu Glu

=HE3 10-2020-0017538
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Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Lys

Lys

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

t Asp

Met

Asn

Pro
115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Asn
120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

105

Trp

GIn

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

GIn

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

His

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

Leu

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

110
Asp Val
125

GIn Leu

Lys Ala

Leu Arg

Asn His

190
Glu Ile
205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270
Val Tyr
285

Ile Trp

Ile Lys

Thr Leu

Val Cys
350

Pro Asp

- 135 -

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

=HE3 10-2020-0017538
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355

Ala Ile Gln Leu
370

Thr Leu Glu Asp

385

Tyr Ser Thr Leu

Ala Val Asp Val

360

Glu Lys Gly Gly Lys Phe

375

365

Thr Val Arg Gly Lys Pro

380

Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys

Ser Cys Lys Glu Lys Ala
405 410

Cys Ile Ala Asp Gly Val

420 425
Lys
<
210> 78
<211> 431
<212> PRT
<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 78
Phe Arg Ala Pro
1
Asn Ala Pro Ser
20
Met Ser Leu Phe
35

Gln Gly Val Thr

50

Ile Asp Ser Ile

Pro Val Ile Pro Asn Val
5 10
Glu Phe Cys Leu Gly Lys
25
Ser Phe Ile Gly Ser Pro
40

Ile Phe Tyr Val Asp Arg

55

395

400

Asp Val Lys Asp Thr Asp

415

Cys Ile Asp Ala Phe Leu

Pro Phe

Phe Asp

Arg Ile

Leu Gly

60

430

Leu Trp

Glu Pro

Asn Ala

45

Tyr Tyr

Thr Gly Val Thr Val Asn Gly Gly Ile Pro

70

Ile Ser Leu Gln Asp His Leu Asp Lys Ala

Tyr Met Pro Val
100

Trp Arg Pro Thr

85 90
Asp Asn Leu Gly Met Ala
105

Trp Ala Arg Asn Trp Lys

75

Lys Lys

Val Ile

Pro Lys

Asp Ile

Asp Trp
110

Asp Val

- 136 -

Ala Trp
15

Leu Asp

Thr Gly

Pro Tyr

Gln Lys

80

Thr Phe
95

Glu Glu

Tyr Lys

=HE3 10-2020-0017538
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Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Ser

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

125

GIn Leu

Lys Ala

Leu Arg

Asn His

190

Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270

Val Tyr
285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350
Pro Asp

365

- 137 -

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

=HE3 10-2020-0017538
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Ala

Thr

385

Tyr

Ala

Ile GIn
370

Leu Glu

Ser Thr

Val Asp

<210> 79

<211>
<212>

<213>

<220><223>

<400> 79

Leu
1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Asn Phe

Trp Asn

Asp Met

35
Gly Gln
50

Tyr Ile

Lys Ile

Phe Tyr

Glu Trp
115

Lys Asn

Leu

Asp

Leu

Val

420

455

PRT

Synthetic Sequence

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Leu

Ser

405

Cys

Ala

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Lys Gly Gly Lys

375

Glu Gln Phe Ser

390

Cys Lys Glu Lys

Ile Ala Asp Gly

Artificial Sequence

Pro Pro

Ser Glu

Phe Ser

Thr Ile

55

Ile Thr
70

Gln Asp

Val Asp

Thr Trp

Ile Glu

135

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

425

Ile

Cys

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Phe Thr

Glu Lys
395
Ala Asp

410

Val Cys

Pro Asn
10

Leu Gly

Gly Ser

Val Asp

Thr Val

75

Asp Lys
90

Gly Met

Asn Trp

Gln Gln

Val
380

Phe

Val

Ile

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

430

Pro Phe

Phe Asp

30

Arg Ile

45

Leu Gly

Gly Gly

Lys Lys

Val Ile

110

Pro Lys
125

Asn Val

- 138 -

Lys

Ser

Thr

415

Phe

Leu
15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Pro

Cys

400

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

=HE3 10-2020-0017538
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Ser
145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Ser

Tyr

Ala

Arg

Phe

Pro

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr
150

Val

Gly

Gly

Leu S

Leu
230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

Glu

Glu

Tyr

Tyr

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Gln
155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Phe Glu

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

Gln Ala

Asn Val

Gln Gly

350
Leu Asn
365

Thr Val

Lys Phe

- 139 -

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Ala
160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

=HE3 10-2020-0017538
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385

Ser

Thr

Phe

Ala

<210

<211

<212

<213

<220

223>

<400:

Ala
1

Pro

Leu

Val

Ser

65

Leu

Cys

Asp

Leu

Ser

450

>

>

>

>

><

>

Pro

Ser

Phe

Thr

50

Ile

Gln

Val

Thr

390

Tyr Ser Thr Leu Ser Cys
405
Ala Val Asp Val Cys Ile
420
Lys Pro Pro Met Glu Thr
435 440
Pro Ser Thr Leu Ser
455

80

451

PRT

Artificial Sequence

Synthetic Sequence
80
Pro Val Ile Pro Asn Val
5
Glu Phe Cys Leu Gly Lys
20

Ser Phe Ile Gly Ser Pro

Ile Phe Tyr Val Asp Arg

55

Thr Gly Val Thr Val Asn
70
Asp His Leu Asp Lys Ala
85
Asp Asn Leu Gly Met Ala
100
Trp Ala Arg Asn Trp Lys

115 120

395

400

Lys Glu Lys Ala Asp Val Lys Asp

410

415

Ala Asp Gly Val Cys Ile Asp Ala

425

430

Glu Glu Pro GIn Ile Phe Tyr Asn

Pro Phe Leu
10
Phe Asp Glu
25

Arg Ile Asn

Leu Gly Tyr

Gly Gly Ile
75
Lys Lys Asp
90
Val Ile Asp
105

Pro Lys Asp

Trp

Pro

Ala

Tyr

60

Pro

Ile

Trp

Val

445

Ala

Leu

Thr

45

Pro

Gln

Thr

Glu

Tyr

125

Trp Asn

15
Asp Met
30

Gly Gln

Tyr Ile

Lys Ile

Phe Tyr

95
Glu Trp
110

Lys Asn

- 140 -

Ala

Ser

Gly

Asp

Ser

80

Met

Arg

Arg

=HE3 10-2020-0017538
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Ser

Ala

145

Leu

Trp

Pro

Asp

Tyr

225

Asn

Ser

Val

Thr

Ile

305

Thr

Cys

Trp

Gln

Ile

130

Thr

Val

Gly

Gly

Leu

210

Leu

Arg

Pro

Leu

Val

290

Thr

Thr

Ser

Asn

Leu

Glu

Glu

Glu

Tyr

Tyr

195

Ser

Asn

Val

Leu

Lys

275

Ala

Arg

Leu

Gln

Ser
355

Glu

Leu

Lys

Thr

Tyr

180

Asn

Trp

Thr

Arg

Pro

260

Phe

Leu

Thr

Asn

Val

340

Ser

Lys

Val

Ala

Ile

165

Leu

Gly

Leu

Gln

Glu

245

Val

Leu

Gly

Lys

Pro

325

Leu

Asp

Gly

Gln

Lys

150

Lys

Phe

Ser

Trp

Gln

230

Ala

Phe

Ser

Ala

Glu

310

Tyr

Cys

Tyr

Gly

Gln

135

Gln

Leu

Pro

Cys

Asn

215

Ser

Ile

Ala

Gln

Ser

295

Ser

Ile

Gln

Leu

Lys

Gln

Glu

Gly

Asp

Phe

200

Glu

Pro

Arg

Tyr

Asp

280

Gly

Cys

Ile

Glu

His

360

Phe

Asn

Phe

Lys

Cys

185

Asn

Ser

Val

Val

Thr

265

Glu

Ile

GIn

Asn

Gln

345

Leu

Thr

Val

Glu

Leu

170

Tyr

Val

Thr

Ala

Ser

250

Arg

Leu

Val

Ala

Val

330

Gly

Asn

Val

Gln

Lys

155

Leu

Asn

Glu

Ala

Ile

Val

Ile

Ile

315

Thr

Val

Pro

Arg

Leu

140

Ala

Arg

His

Ile

Leu

220

Thr

Ile

Val

Tyr

Trp

300

Lys

Leu

Cys

Asp

Gly

Ser Leu

Gly Lys

Pro Asn

His Tyr

190

Lys Arg

205

Tyr Pro

Leu Tyr

Pro Asp

Phe Thr

270

Thr Phe

285

Gly Thr

Glu Tyr

Ala Ala

Ile Arg

350

Asn Phe
365

Lys Pro

- 141 -

Thr

Asp

His

175

Lys

Asn

Ser

Val

Ala

255

Asp

Gly

Leu

Met

Lys

335

Lys

Ala

Thr

Glu

Phe

160

Leu

Lys

Asp

Ile

Arg

240

Lys

Gln

Glu

Ser

Asn

Ile

Leu

=HE3 10-2020-0017538
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370

Glu Asp Leu Glu GIn Phe

385

390

375

380

Ser Glu Lys Phe Tyr Cys

395

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

405

Asp Val Cys Ile Ala Asp

420

Pro Met Glu Thr Glu Glu

410

Gly Val Cys Ile Asp Ala

425

Pro Gln Ile Phe Tyr Asn

435 440
Thr Leu Ser
450
<210> 81
<211> 449
<212> PRT
<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 81
Pro Val Ile Pro
1

Glu Phe Cys Leu

20
Ser Phe Ile Gly
35
Ile Phe Tyr Val
50
Thr Gly Val Thr
65

Asp His Leu Asp

Asp Asn Leu Gly
100

Trp Ala Arg Asn

Asn

Gly

Ser

Asp

Val

Lys

85

Met

Trp

Val

Lys

Pro

Pro Phe

Phe Asp

Arg Ile

40

Leu

Glu

25

Asn

Arg Leu Gly Tyr

55

Asn Gly Gly Ile

70

Ala

Ala

Lys

Lys Lys

Val Ile

Pro Lys

Asp

Asp
105

Asp

Trp Ala Trp
10

Pro Leu Asp

Ala Thr Gly

Tyr Pro Tyr

60

Pro GIln Lys
75

Ile Thr Phe

90

Trp Glu Glu

Val Tyr Lys

Ser Cys

Thr Asp

Phe Leu

430
Ala Ser

445

Asn Ala

Met Ser

Gln Gly
45

Ile Asp

Ile Ser

Tyr Met

Trp Arg
110

Asn Arg

- 142 -

Tyr

Ala

415

Lys

Pro

Pro
15

Leu

Val

Ser

Leu

Pro

95

Pro

Ser

Ser

400

Val

Pro

Ser

Ser

Phe

Thr

Ile

Gln

80

Val

Thr

Ile

=HE3 10-2020-0017538
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Glu

Glu

145

Glu

Tyr

Tyr

Ser

Asn

225

Val

Leu

Lys

Ala

Arg

305

Leu

Gln

Ser

Glu

Leu
130

Lys

Thr

Tyr

Asn

Trp

210

Thr

Arg

Pro

Phe

Leu

290

Thr

Asn

Val

Lys

115

Val

Ala

Ile

Leu

Gly

195

Leu

Gln

Glu

Val

Leu

275

Gly

Lys

Pro

Leu

Asp

355

Gly

Gln

Lys

Lys

Phe

180

Ser

Trp

Gln

Ala

Phe

260

Ser

Ala

Glu

Tyr

Cys

340

Tyr

Gly

Gln

Gln

Leu

165

Pro

Cys

Asn

Ser

Ile

245

Ala

Gln

Ser

Ser

Leu

Lys

GIn

Glu

150

Gly

Asp

Phe

Glu

Pro

230

Arg

Tyr

Asp

Gly

Cys

310

Ile

Glu

His

Phe

Asn
135

Phe

Lys

Cys

Asn

Ser

215

Val

Val

Thr

Glu

Ile

295

Gln

Asn

Gln

Leu

Thr

120

Val

Glu

Leu

Tyr

Val

200

Thr

Ala

Ser

Arg

Leu

280

Val

Ala

Val

Gly

Asn

360

Val

Gln

Lys

Leu

Asn

185

Glu

Ala

Ala

Lys

Ile

265

Val

Ile

Ile

Thr

Arg

Leu

Ala

Arg

170

His

Ile

Leu

Thr

Ile

Val

Tyr

Trp

Lys

Leu

330

Cys

Asp

Gly

Ser

Gly

155

Pro

His

Lys

Tyr

Leu

235

Pro

Phe

Thr

Gly

Glu

315

Ala

Ile

Asn

Lys

125
Leu Thr
140

Lys Asp

Asn His

Tyr Lys

Arg Asn

205
Pro Ser
220

Tyr Val

Asp Ala

Thr Asp

Phe Gly

285
Thr Leu
300

Tyr Met

Ala Lys

Arg Lys

Phe Ala

365

Pro Thr

Glu

Phe

Leu

Lys

190

Asp

Ile

Arg

Lys

Gln

270

Glu

Ser

Asp

Met

Asn

350

Ile

Leu

- 143 -

Ala

Leu

Trp

175

Pro

Asp

Tyr

Asn

Ser

255

Val

Thr

Ile

Thr

Cys

335

Trp

Gln

Glu

Thr

Val

160

Gly

Gly

Leu

Leu

Arg

240

Pro

Leu

Val

Thr

Thr

320

Ser

Asn

Leu

Asp

=HE3 10-2020-0017538
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370

Leu Glu
385

Ser Cys

Cys Ile

Glu Thr

Ser

<210>
<211>
<212>

<213>

375

410

395

380

Tyr Ser Thr Leu

400

Ala Val Asp Val

415

Ala Asp Gly Val Cys Ile Asp Ala Phe Leu Lys Pro Pro Met

Gln Phe Ser Glu Lys Phe Tyr Cys Ser Cys
390
Lys Glu Lys Ala Asp Val Lys Asp Thr Asp
405
420 425
Glu Glu Pro GIn Ile Phe Tyr Asn Ala Ser
435 440
82
432
PRT

Artificial Sequence

<220><223> Synthetic Sequence

<400>

Leu Asn

1

Ala Trp

Leu Asp

Thr Gly

50

Pro Tyr

Gln Lys

Thr Phe

Glu Glu

82
Phe Arg Ala Pro Pro Val Ile
5
Asn Ala Pro Ser Glu Phe Cys
20 25
Met Ser Leu Phe Ser Phe Ile
35 40

Gln Gly Val Thr Ile Phe Tyr

55
Ile Asp Ser Ile Thr Gly Val
70
Ile Ser Leu GIn Asp His Leu
85
Tyr Met Pro Val Asp Asn Leu
100 105

Trp Arg Pro Thr Trp Ala Arg

430

Pro Ser Thr Leu

445

Pro Asn Val Pro Phe

10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Phe Asp

Arg Ile

45

Leu Gly

Gly Gly

Lys Lys

Val Ile
110

Pro Lys

- 144 -

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

=HE3 10-2020-0017538
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Tyr

Ser

145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Lys

130

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

115

Asn

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Arg

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ser

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Trp

Ile

Thr

150

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Glu

135

Glu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

120

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Val

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gln

Gln

155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln G

Leu

Gln

140

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

His

125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

190

Asn Val

205

Ser Thr

Val Ala

Val Ser

Thr Arg

270

Glu Leu
285

Ile Val

Gln Ala

Asn Val

Gln Gly

350
Leu Asn

365

- 145 -

Gln

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Leu

Ala

160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

=HE3 10-2020-0017538
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Asn

Lys
385

Ser

Phe Ala Ile GIn
370

Pro Thr Leu Glu

Cys Tyr Ser Thr

405

Thr Asp Ala Val Asp
420

<210> 83

<211> 429

<212> PRT

<213>

<220><223>

<400> 83

Leu Asn Phe Arg Ala
1 5

Ala Trp Asn Ala Pro

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

20

Asp Met Ser Leu

35
Gly Gln Gly Val
50

Tyr Ile Asp Ser

Lys Ile Ser Leu
85
Phe Tyr Met Pro

100

Glu Trp Arg Pro
115

Lys Asn Arg Ser

Leu Glu Lys Gly

375

Asp Leu Glu Gln

390

Leu Ser Cys Lys

Val Cys Ile Ala

Artificial Sequence

Pro Pro

Ser Glu

Phe Ser

Thr Ile

55

Ile Thr
70

Gln Asp

Val Asp

Thr Trp

Ile Glu

135

Synthetic Sequence

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

425

Ile

Cys

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Gly

Phe

Glu

410

Asp

Pro
10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

Ser

395

Lys

Gly

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Phe
380

Glu

Ala

Val

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Thr Val

Lys Phe

Asp Val

Cys Ile

430

Pro Phe

Phe Asp

30

Arg Ile

45

Leu Gly

Gly Gly

Lys Lys

Val Ile

110

Pro Lys
125

Asn Val

- 146 -

Arg

Tyr

Lys

415

Asp

Leu
15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Gly

Cys

400

Asp

Ala

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

=HE3 10-2020-0017538
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Ser
145

Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

Leu

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

Pro

Thr

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Glu

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ala

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr
150

Val

Gly

Gly

Leu S

Leu
230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

Glu

Glu

Tyr

Tyr

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Lys

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Ala

Ile

Leu

185

Gly

Leu

Gln

Glu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Gln
155

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

Glu

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Phe Glu

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

Gln Ala

Asn Val

Gln Gly

350
Leu Asn
365

Thr Val

Lys Phe

- 147 -

Lys

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Ala
160

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

=HE3 10-2020-0017538
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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

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

<210>

<211>

<212>

<213>

84

420

426

PRT

Artificial Sequence

<220><223>

<400>

84

Leu Asn Phe

1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Synthetic Sequence

Arg Ala Pro

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

5

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Ser

Phe

Thr

Ile

70

Gln

Val

Thr

Ile

Thr

150

425

Pro Val Ile

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Cys

25

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Pro
10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln G

Gln

155

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

140

Glu

Pro Phe

Phe Asp

30
Arg Ile
45

Leu Gly

Gly Gly

Lys Lys

Val Ile

110
Pro Lys
125

Asn Val

Phe Glu

- 148 -

415

Leu Trp
15

Glu Pro

Asn Ala

Tyr Tyr

Ile Pro

80

Asp Ile

95

Asp Trp

Asp Val

Gln Leu

Lys Ala

160

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 882



Gly

Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys
385

Ser

Lys

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Phe

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Leu

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

GIn

Glu

Thr

Val

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

Ser

Asn

Leu

Asp
390

Leu

Glu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Thr

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Lys

170

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

Leu

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser
395

Lys

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Lys Leu

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

GIn Ala

Asn Val

Gln Gly

350
Leu Asn
365

Thr Val

Lys Phe

Asp Val

- 149 -

Leu

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

Arg

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys
400

Asp
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405

410

Thr Asp Ala Val Asp Val Cys Ile Ala Asp

<210>

<211>

<212>

<213>

85

423

420

PRT

Artificial Sequence

<220><223>

<400>

Leu

Ala

Leu

Thr

Pro

Gln

Thr

Tyr

Ser

145

Gly

Pro

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

Asn

85

Phe

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Synthetic Sequence

Arg Ala Pro Pro

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu
165

Trp

Ser Glu

Phe Ser

Thr Tle

55

Ile Thr

70

Gln Asp

Val Asp

Thr Trp

Ile Glu

135

Thr Glu

150

Val Glu

Gly Tyr

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

425

Cys

25

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Ile

Leu

Pro

10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys
170

Phe

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Pro Phe

Phe Asp

30

Arg Ile
45

Leu Gly

Gly Gly

Lys Lys

Val Ile

110
Pro Lys
125

Asn Val

Phe Glu

Lys Leu

Cys Tyr

- 150 -

415

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu
175

Asn

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

=HE3 10-2020-0017538
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Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Thr

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Thr

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

<210>

Lys
195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

86

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Val

420

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Asp

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Val

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Asn
200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

185

Gly

Leu

GIn

Glu

Val

265

Leu

Gly

Lys

Pro

Gly

Gln

Lys

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

410

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Asn
205

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

Gln

Leu

365

Thr

Lys

Asp

190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly

Asn

Val

Phe

Val

- 151 -

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys
400

Asp
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<211
<212

<213

<220

><22.

<400

Leu

1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

145

Gly

Pro

>
>

>

3>

>

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

Lys

Asn

Tyr

420

PRT

Artificial

Synthetic

86

Phe

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

His

Lys

195

Arg

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Leu

180

Lys

Ala

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Pro

Sequence

Sequence

Pro Pro

Ser Glu

Phe Ser

Thr Tle

55

Ile Thr

70

Gln Asp

Val Asp

Thr Trp

Ile Glu

135
Thr Glu
150

Val Glu

Gly Tyr

Gly Tyr

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Asn

200

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Pro

10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Phe

Ser

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Pro

Cys

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

Asp

Phe

Pro

Phe

Arg

45

Leu

Gly

Lys

Val

Pro

125

Asn

Phe

Lys

Cys

Asn

205

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

Tyr

190

Val

- 152 -

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Asn

Glu

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

His

Ile

=HE3 10-2020-0017538
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Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Arg Asn
210

Pro Ser

Tyr Val

Asp Ala

Thr Asp

275
Phe Gly
290

Thr Trp

Tyr Met

Ala Lys

Arg Lys

355
Phe Ala
370

Pro Thr

Cys Tyr

Asp Ala

<210> 87

<211>

<212>

<213>

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Val

420

433

PRT

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Leu

Leu

230

Arg

Pro

Leu

Val

Ser

Asn

Leu

Asp

390

Leu

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Artificial Sequence

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

410

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Ser

Val

Val

Thr

Glu

285

Ile

Gln

Asn

GIn

Leu

365

Thr

Lys

Asp

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly

350

Asn

Val

Phe

Val

- 153 -

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp
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<220><223>

<400>

Phe
1

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Arg

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp
210

Ile

87

Ala

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro
195

Asp

Tyr

Synthetic

Pro

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Sequence

Ile Pro

Cys Leu

Ile Gly

40

Tyr Val
55

Val Thr

Leu Asp

Leu Gly

Arg Asn

120
Val Gln
135

Ala Lys

Ile Lys

Leu Phe

Gly Ser

200
Leu Trp
215

Gln GIn

Asn

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

GIn

Gln

Leu

Pro

185

Cys

Asn

Ser

Val
10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

GIn

Glu

Gly

170

Asp

Phe

Glu

Pro

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr
220

Ala

Leu Trp

Glu Pro

30

Asn Ala

45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110

Asp Val

125

GIn Leu

Lys Ala

Leu Arg

Asn His

190

Glu Ile
205

Ala Leu

Ala Thr

- 154 -

Ala
15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

=HE3 10-2020-0017538
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Va

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Lys

Arg Asn

Lys Ser

Gln Val

275
Glu Thr
290

Glu Asn

Asp Thr

Met Cys

Asn Trp

Ile Gln

370

Leu Glu

Ser Thr

Val Asp

<210> 88

<211>

<212>

<213>

<220><223>

<400> 88

Arg

Pro

260

Leu

Val

Thr

Thr

Leu

Asp

Leu

Val

420

435

PRT

Synthetic Sequence

Val
245

Leu

Lys

Ala

Arg

Gln

Ser

Glu

Leu

Ser

405

Cys

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Artificial Sequence

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Arg Val Ser

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

- 155 -

Pro Asp
255

Phe Thr

Thr Phe

Gly Ser

Glu Tyr

320

Ala Ala

335

Ile Arg

Asn Phe

Lys Pro

Ser Cys

400

Thr Asp

415

Phe Leu

=HE3 10-2020-0017538
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Phe

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Arg

Ala

Ser

Gly
50

Asp

Ser

Met

Arg

Phe

Leu

Lys

Arg

Ala

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Pro

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

Glu

Ser

Ile

Thr

Asp

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

Val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Ile

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Pro

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Asn

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

GIn

Leu

Pro

185

Cys

Asn

Ser

Ile

Val
10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Leu

Glu

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Trp

Pro

30

Ala

Tyr

Pro

Ile

Trp

110

Val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

- 156 -

Ala
15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp
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Ala Lys

Asp Gln

Gly Glu
290

Trp Glu

305

Met Asp

Lys Met

Lys Asn

Ala Ile

370

Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

<210>

<211>

<212>

<213>

<220><223>

<400>

Ser Pro

260
Val Leu
275

Thr Val

Asn Thr

Thr Thr

Cys Ser

340
Trp Asn
355

Gln Leu

Glu Asp

Thr Leu

Asp Val

420

89
436

PRT

Artificial Sequence

89

245

Leu

Lys

Ala

Arg

Leu

325

GIn

Ser

Glu

Leu

Ser
405

Cys

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu
390

Cys

Ile

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Synthetic Sequence

Ala

265

GIn

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala
410

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys
395

Asp

Cys

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr
415

Phe

Thr

Phe

Thr

Tyr

Arg

Phe

Pro

Cys
400

Asp

Leu

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

- 157 -
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Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr
145

Asp

Lys

Asn

Ser
225

Val

Ala

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val
245

Leu

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Pro

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

10

Lys Phe

Pro Arg

Arg Leu

Asn Gly

75
Ala Lys
90

Ala Val

Lys Pro

Gln Asn

Glu Phe

155
Gly Lys
170

Asp Cys

Phe Asn

Glu Ser

Pro Val

235
Arg Val
250

Tyr Thr

Asp Glu

Ile Asn

45

Gly Tyr
60

Gly Ile

Lys Asp

Ile Asp

Lys Asp

125

Val Gln

140

Glu Lys

Leu Leu

Tyr Asn

Val Glu

205

Thr Ala

220

Ala Ala

Ser Lys

Arg Ile

Pro

30

Ala

Tyr

Pro

Ile

Trp

110

Val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

- 158 -

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro
255

Phe

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr
240

Asp

Thr
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Asp Gln

Gly Glu

290
Trp Glu
305

Met Asp

Lys Met

Lys Asn

Ala Ile

370
Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

<210>
<211>
<212>

<213>

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Pro

435
90
437

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

Met

PRT

Artificial Sequence

<220><223>

<400>

90

Synthetic Sequence

Ala

Arg

Leu

325

GIn

Ser

Glu

Leu

Ser

405

Cys

Phe

Leu

Thr
310

Asn

Val

Ser

Lys

Glu
390

Cys

Ile

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

265

Gln Asp

Ser Gly

Ser Cys

Ile Ile

330
Gln Glu
345

Leu His

Lys Phe

Ser Glu

Lys Ala
410
Gly Val

425

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Thr Phe

Gly Thr

Glu Tyr

320
Ala Ala
335

Ile Arg

Asn Phe

Lys Pro

Ser Cys

400
Thr Asp
415

Phe Leu

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
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Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ala

265

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

30
Asn Ala

45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110

Asp Val

125

Gln Leu

Lys Ala

Leu Arg

Asn His

190

Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270

- 160 -

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

=HE3 10-2020-0017538
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Asp Gln

Gly Glu

290
Trp Glu
305

Met Asp

Lys Met

Lys Asn

Ala Ile

370
Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

<210>
<211>
<212>

<213>

<220><223>

<400>

Val Leu
275

Thr Val

Asn Thr

Thr Thr

Cys Ser
340
Trp Asn

355

GIn Leu G

Glu Asp

Thr Leu

Asp Val
420
Pro Met
435
91
438

PRT

Artificial Sequence

91

Lys

Ala

Arg

Leu

325

Gln

Ser

Leu

Ser

405

Cys

Glu

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Synthetic Sequence

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Val Tyr
285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350
Pro Asp
365

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

430

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu

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

- 161 -
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Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Ser

Gly

50

Asp

Ser

Met

Arg

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Phe

Thr

Ile

Gln

Val

100

Thr

Ile G

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro
260

Leu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val
245

Leu

Lys

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro
185

Cys

Asn

Ser

Ala
265

Gln

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg
250

Tyr

Asp

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ala Thr

Tyr Pro

Pro Gln

Ile Thr

95

Trp Glu
110

Val Tyr

Leu Ser

Ala Gly

Arg Pro

175
His His
190

Ile Lys

Leu Tyr

Thr Leu

Ile Pro
255

Val Phe

270

Tyr Thr

- 162 -

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

=HE3 10-2020-0017538
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Gly Glu Thr Val Ala
290

Trp Glu Asn Thr Arg

305

Met Asp Thr Thr Leu
325

Lys Met Cys Ser Gln

340
Lys Asn Trp Asn Ser
355
Ala Ile Gln Leu Glu

370

Thr Leu Glu Asp Leu
385
Tyr Ser Thr Leu Ser
405
Ala Val Asp Val Cys
420
Lys Pro Pro Met Glu
435
<210> 92
<211> 439
<212> PRT
<213> Artificial
<220
><223> Synthetic
<400> 92
Phe Arg Ala Pro Pro
1 5
Asn Ala Pro Ser Glu
20
Met Ser Leu Phe Ser

35

Leu Gly
295

Thr Lys

310

Asn Pro

Val Leu

Ser Asp

Lys Gly

375

Glu Gln

390

Cys Lys

Ile Ala

Thr

Sequence

Sequence

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Gly Ile

Cys Gln

315
Ile Asn
330

Glu Gln

His Leu

Phe Thr

Glu Lys
395

Ala Asp

410

Val Cys

Val
300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

Gly Thr

Glu Tyr

320
Ala Ala
335

Ile Arg

Asn Phe

Lys Pro

Ser Cys

400
Thr Asp
415

Phe Leu

Val Ile Pro Asn Val Pro Phe Leu Trp Ala Trp

10

15

Phe Cys Leu Gly Lys Phe Asp Glu Pro Leu Asp

25

30

Phe Ile Gly Ser Pro Arg Ile Asn Ala Thr Gly

40

45
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Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr
145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Gly
50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gly
60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110
Asp Val
125

GIn Leu

Lys Ala

Leu Arg

Asn His
190
Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270

Val Tyr

285

Ile Trp
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Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro
175

His

Lys

Tyr

Leu

Thr

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

=HE3 10-2020-0017538
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290
Trp Glu
305

Met Asp

Lys Met

Lys Asn

Ala Ile

370
Thr Leu
385

Tyr Ser

Ala Val

Lys Pro

<210>
<211>
<212>

<213>

295
Asn Thr Arg Thr Lys Glu Ser
310
Thr Thr Leu Asn Pro Tyr Ile
325
Cys Ser Gln Val Leu Cys Gln

340 345

Trp Asn Ser Ser Asp Tyr Leu
355 360
Gln Leu Glu Lys Gly Gly Lys
375
Glu Asp Leu Glu Gln Phe Ser
390
Thr Leu Ser Cys Lys Glu Lys
405

Asp Val Cys Ile Ala Asp Gly

420 425
Pro Met Glu Thr Glu
435
93
454
PRT

Artificial Sequence

<220><223> Synthetic Sequence

<400>
Asn Phe
1

Trp Asn

Asp Met

Gly Gln

93

Arg Ala Pro Pro Val Ile Pro

Ala Pro Ser Glu Phe Cys Leu
20 25

Ser Leu Phe Ser Phe Ile Gly

35 40

Gly Val Thr Ile Phe Tyr Val

Cys Gln

315
Ile Asn
330

Glu Gln

His Leu

Phe Thr

Glu Lys
395

Ala Asp

410

Val Cys

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Asn Val Pro Phe

10

Gly Lys Phe Asp

Ser Pro Arg Ile

45

Asp Arg Leu Gly

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

Leu

Glu

30

Asn

Tyr

- 165 -

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Trp
15

Pro

Ala

Tyr

Tyr
320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu

Ala

Leu

Thr

Pro

=HE3 10-2020-0017538
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Tyr
65

Lys

Phe

Glu

Lys

Leu

145

Lys

Asn

Tyr

Arg

Pro

225

Tyr

Asp

Thr

Phe

Thr

50

Ile

Ile

Tyr

Trp

Asn

130

Thr

Asp

His

Lys

Asn

210

Ser

Val

Ala

Asp

Gly

290

Leu

Asp

Ser

Met

Arg

115

Arg

Glu

Phe

Leu

Lys

195

Asp

Ile

Arg

Lys

Gln

275

Glu

Ser

Ser

Leu

Pro

100

Pro

Ser

Ala

Leu

Trp

180

Pro

Asp

Tyr

Asn

Ser

260

Val

Thr

Ile

Ile

Gln

85

Val

Thr

Ile

Thr

Val

165

Gly

Gly

Leu

Leu

Pro

Leu

Val

Thr

Thr
70

Asp

Asp

Trp

Glu

Glu

150

Glu

Tyr

Tyr

Ser

Asn

230

Val

Leu

Lys

Ala

Arg

55

Gly

His

Asn

Ala

Leu

135

Lys

Thr

Tyr

Asn

Trp

215

Thr

Arg

Pro

Phe

Leu

295

Thr

Val

Leu

Leu

Arg
120

Val

Ala

Leu

Gly

200

Leu

Gln

Glu

Val

Leu

280

Gly

Lys

Thr

Asp

Gly

105

Asn

Gln

Lys

Lys

Phe

185

Ser

Trp

Gln

Ala

Phe

265

Ser

Ala

Glu

Val

Lys

90

Met

Trp

Gln

Gln

Leu

170

Pro

Cys

Asn

Ser

Ile

250

Ala

Gln

Ser

Ser

Asn
75

Ala

Ala

Lys

Gln

Glu

155

Gly

Asp

Phe

Glu

Tyr

Asp G

Gly

Cys

60

Gly

Lys

Val

Pro

Asn

140

Phe

Lys

Cys

Asn

Ser

220

Val

Val

Thr

Ile
300

Gln

Gly Ile

Lys Asp

Ile Asp

110

Lys Asp

125

Val Gln

Glu Lys

Leu Leu

Tyr Asn

190
Val Glu
205

Thr Ala

Ala Ala

Ser Lys

Arg Ile

270
Leu Val
285

Val Ile

Ala Ile
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Pro

Ile

95

Trp

Val

Leu

Ala

Arg

175

His

Ile

Leu

Thr

Ile

255

Val

Tyr

Trp

Lys

Gln
80

Thr

Glu

Tyr

Ser

Gly

160

Pro

His

Lys

Tyr

Leu

240

Pro

Phe

Thr

Gly

Glu

=HE3 10-2020-0017538
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=HE3 10-2020-0017538

305 310 315 320

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

325 330 335
Ala Lys Met Cys Ser Gln Val Leu Cys GIn Glu Gln 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 Thr Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys Phe Tyr Cys Ser

385 390 395 400

Cys Tyr Ser Thr 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 Gln 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 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 Ile Asn Ala Thr Gly Gln
35 40 45

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

- 167 -
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Asp

65

Ser

Met

Arg

Arg

Glu

145

Phe

Leu

Lys

Asp

Ile

225

Arg

Lys

Gln

Glu

Leu

Pro

Pro

Ser

130

Ala

Leu

Trp

Pro

Asp

210

Tyr

Asn

Ser

Val

Thr

290

Ile

Gln

Val

Thr

115

Ile

Thr

Val

Gly

Gly

195

Leu

Leu

Arg

Pro

Leu

275

Val

Thr

Asp

Asp

100

Trp

Glu

Glu

Glu

Tyr

180

Tyr

Ser

Asn

Val

Leu

260

Lys

Ala

Gly

His

85

Asn

Ala

Leu

Lys

Thr

165

Tyr

Asn

Trp

Thr

Arg

245

Pro

Phe

Leu

Val

70

Leu

Leu

Arg

Val

Ala

150

Ile

Leu

Gly

Leu

Val

Leu

Gly

55

Thr

Asp

Gly

Asn

Gln

135

Lys

Lys

Phe

Ser

Trp

215

Gln

Ala

Phe

Ser

Ala

295

Val

Lys

Met

Trp

120

Gln

Gln

Leu

Pro

Cys

200

Asn

Ser

Ile

Ala

Gln

280

Ser

Asn

Ala

Ala

105

Lys

Gln

Glu

Gly

Asp

185

Phe

Glu

Pro

Arg

Tyr

265

Asp

Gly

Gly

Lys

90

Val

Pro

Asn

Phe

Lys

170

Cys

Asn

Ser

Val

Val

250

Thr

Glu

Ile

Gly

75

Lys

Ile

Lys

Val

Glu

155

Leu

Tyr

Val

Thr

Ala

235

Ser

Arg

Leu

Val

60

Ile

Asp

Asp

Asp

Gln

140

Lys

Leu

Asn

Glu

Ala

220

Ala

Lys

Ile

Val

Ile

300

Pro

Ile

Trp

Val

125

Leu

Ala

Arg

His

Ile

205

Leu

Thr

Ile

Val

Tyr
285

Trp

Gln

Thr

Glu

110

Tyr

Ser

Gly

Pro

His

190

Lys

Tyr

Leu

Pro

Phe

270

Thr

Gly
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Lys

Phe

95

Glu

Lys

Leu

Lys

Asn

175

Tyr

Arg

Pro

Tyr

Asp

255

Thr

Phe

Thr

Ile

80

Tyr

Trp

Asn

Thr

Asp

160

His

Lys

Asn

Ser

Val

240

Ala

Asp

Gly

Leu

=HE3 10-2020-0017538
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Ser Ile Thr Arg Thr Lys Glu Ser Cys Gln

305 310

Asp Thr Thr Leu Asn Pro Tyr Ile Ile Asn

325 330

Met Cys Ser Gln Val Leu Cys Gln Glu Gln

340 345

Asn Trp Asn Ser Ser Asp Tyr Leu His Leu

355 360

Ile GIn Leu Glu Lys Gly Gly Lys Phe Thr

370 375

Leu Glu Asp Leu Glu Gln Phe Ser Glu Lys

385 390

Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp

405 410

Val Asp Val Cys Ile Ala Asp Gly Val Cys

420 425

Pro Pro Met Glu Thr Glu Glu Pro GIn Ile

435 440

Ser Thr Leu Ser
450

<210> 95

<211> 450

<212> PRT

<213> Artificial Sequence

<220><223> Synthetic Sequence

<400> 95

Pro Pro Val Ile Pro Asn Val Pro Phe Leu
1 5 10

Ser Glu Phe Cys Leu Gly Lys Phe Asp Glu

20 25

Phe Ser Phe Ile Gly Ser Pro Arg Ile Asn

35 40

Ala

315

Val

Gly

Asn

Val

Phe

395

Val

Ile

Phe

Ile

Thr

Val

Pro

Arg

380

Tyr

Lys

Asp

Tyr

Lys

Leu

Cys

Asp

365

Gly

Cys

Asp

Ala

Asn

445

Trp Ala Trp

Pro Leu Asp

Ala Thr Gly

45

Glu

Ala

Ile

350

Asn

Lys

Ser

Thr

Phe

430

Ala

Asn

Met

30

Gln

- 169 -

Tyr Met
320
Ala Lys
335

Arg Lys

Phe Ala

Pro Thr
Cys Tyr
400
Asp Ala
415

Leu Lys

Ser Pro

Ala Pro
15

Ser Leu

Gly Val

=MHEd

10-2020-0017538

Petitioner Merck, Ex. 1002, p. 903



Thr

Ile

65

Gln

Val

Thr

Ile

Thr

145

Val

Gly

Gly

Leu

Leu

225

Arg

Pro

Leu

Val

Ile

50

Thr

Asp

Asp

Trp

Glu

130

Glu

Glu

Tyr

Tyr

Ser

210

Asn

Val

Leu

Lys

Ala

290

Phe

Gly

His

Asn

Ala

115

Leu

Lys

Thr

Tyr

Asn

195

Trp

Thr

Arg

Pro

Phe
275

Leu

Tyr

Val

Leu

Leu

100

Arg

Val

Ala

Ile

Leu

180

Gly

Leu

Gln

Glu

Val
260

Leu

Gly

Val

Thr

Asp

85

Gly

Asn

Gln

Lys

Lys

165

Phe

Ser

Trp

Gln

Ala

245

Phe

Ser

Ala

Asp

Val

70

Lys

Met

Trp

Gln

Gln

150

Leu

Pro

Cys

Asn

Ser

230

Ile

Ala

Gln

Ser

Arg

55

Asn

Ala

Ala

Lys

Gln

Glu

Gly

Asp

Phe

Glu

215

Pro

Arg

Tyr

Asp

Gly

295

Leu

Gly

Lys

Val

Pro

120

Asn

Phe

Lys

Cys

Asn

200

Ser

Val

Val

Thr

Glu
280

Ile

Gly

Gly

Lys

Ile

105

Lys

Val

Glu

Leu

Tyr

185

Val

Thr

Ala

Ser

Arg
265

Leu

Val

Tyr

Ile

Asp

90

Asp

Asp

Gln

Lys

Leu

170

Asn

Glu

Ala

Ala

Lys

250

Ile

Val

Ile

Tyr

Pro

75

Ile

Trp

Val

Leu

Ala

155

Arg

His

Ile

Leu

Thr

235

Ile

Val

Tyr

Trp

Pro

60

Gln

Thr

Glu

Tyr

Ser

140

Gly

Pro

His

Lys

Tyr

220

Leu

Pro

Phe

Thr

Gly

300

Tyr

Lys

Phe

Glu

Lys

125

Leu

Lys

Asn

Tyr

Arg

205

Pro

Tyr

Asp

Thr

Phe
285

Thr

Ile

Ile

Tyr

Trp

110

Asn

Thr

Asp

His

Lys

190

Asn

Ser

Val

Ala

Asp
270

Gly

Leu

- 170 -

Asp

Ser

Met

95

Arg

Arg

Glu

Phe

Leu

175

Lys

Asp

Ile

Arg

Lys

Glu

Ser

Ser

Leu

80

Pro

Pro

Ser

Ala

Leu

160

Trp

Pro

Asp

Tyr

Val

Thr

Ile

=HE3 10-2020-0017538
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Thr
305

Thr

Ser

Asn

Leu

Asp

385

Leu

Val

Met

Leu

Arg

Leu

Gln

Ser

Glu

370

Leu

Ser

Cys

Glu

Ser

450

<210>

<211>

<212>

<213>

Thr

Asn

Val

Ser

355

Lys

Glu

Cys

Ile

Thr

435

96

Lys

Pro

Leu

340

Asp

Gly

Gln

Lys

Ala
420

Glu

428

PRT

Artificial Sequence

<220><223>

<400>

96

Synthetic Sequence

Glu

Tyr

325

Cys

Tyr

Gly

Phe

Glu
405

Asp

Glu

Ser

310

Ile

Gln

Leu

Lys

Ser

390

Lys

Gly

Pro

Cys

Ile

Glu

His

Phe

375

Glu

Ala

Val

Gln

Gln

Asn

Gln

Leu

360

Thr

Lys

Asp

Cys

Ile

440

Ala

Val

Gly

345

Asn

Val

Phe

Val

Ile

Thr

330

Val

Pro

Arg

Tyr

Lys
410

Asp

Tyr

Lys

315

Leu

Cys

Asp

Gly

Cys

395

Asp

Ala

Asn

Glu

Ala

Ile

Asn

Lys

380

Ser

Thr

Phe

Ala

Tyr Met

Ala Lys

Arg Lys

350

Phe Ala

365

Pro Thr

Cys Tyr

Asp Ala

Leu Lys

Ser Pro

445

Asp

Met

335

Asn

Ile

Leu

Ser

Val
415

Pro

Ser

Thr
320

Cys

Trp

Gln

Glu

Thr

400

Asp

Pro

Thr

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

-171 -
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Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr
145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Gly
50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gly
60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110
Asp Val
125

GIn Leu

Lys Ala

Leu Arg

Asn His
190
Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270

Val Tyr

285

Ile Trp

- 172 -

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro
175

His

Lys

Tyr

Leu

Thr

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Ser

=HE3 10-2020-0017538
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Trp
305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

<210>

<211>

<212>

<213>

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

97

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

429

PRT

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Thr
310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

295

Lys Glu Ser

Pro Tyr Ile

Leu Cys Gln

345

Asp Tyr Leu
360
Gly Gly Lys

375

GIn Phe Ser

Lys Glu Lys

Ala Asp Gly

425

Artificial Sequence

<220><223>

<400>

97

Synthetic Sequence

Phe Arg Ala Pro

1

Asn

Met

Ala

Ser

Pro

Leu

35

Gln Gly Val

Ile

50

Asp

Ser

Ser

20

Phe

Thr

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Pro Val Ile Pro Asn Val

5

10

Glu Phe Cys Leu Gly Lys

25

Ser Phe Ile Gly Ser

40

Ile Phe Tyr Val Asp

55

Ile Thr Gly Val Thr Val

Pro

Arg

Asn

Gln
315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Pro

Phe

Arg

Leu

Gly

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Phe

Asp

Ile

Gly
60

Gly

Ile Lys

Thr Leu

Val Cys

350

Pro Asp

365

Arg Gly

Tyr Cys

Lys Asp

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Tyr
320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu Trp Ala Trp

15

Glu Pro Leu Asp

30

Asn Ala Thr Gly

45

Tyr Tyr Pro Tyr

Ile Pro Gln Lys

- 173 -
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65

Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Asp
85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly
295

Lys

Pro

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Lys

Met

105

Trp

GIn

Gln

Leu

Pro

185

Cys

Asn

Ser

Ala

265

Gln

Ser

Ser

Ile

Ala
90

Ala

Lys

GIn

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

Val

Thr

Glu

Ile

Gln

315

Asn

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Asp Tle

Asp Trp

110

Asp Val

125

GIn Leu

Lys Ala

Leu Arg

Asn His

190

Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270
Val Tyr
285

Ile Trp

Ile Lys

Thr Leu

- 174 -

Thr
95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Ser

Tyr

320

Ala

=HE3 10-2020-0017538
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Lys

Lys

Ala

Thr

385

Tyr

Ala

Met Cys

Asn Trp

355

Ile Gln

Leu Glu

Ser Thr

Val Asp

<210> 98

<211>

<212>

<213>

<220><223>

<400> 98

Phe

1

Asn

Met

Gln

Ile

65

Ile

Arg Ala

Ala Pro

Ser Leu

35

Gly Val
50

Asp Ser

Ser Leu

Ser

340

Asn

Leu

Asp

Leu

Val

420

430

PRT

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Val Leu

Ser Asp

Lys Gly

375
Glu Gln
390

Cys Lys

Ile Ala

Artificial Sequence

Cys Gln

345
Tyr Leu
360

Gly Lys

Phe Ser

Glu Lys

Asp Gly

425

Synthetic Sequence

Pro

Ser

20

Phe

Thr

Ile

Gln

Pro
5

Glu

Ser

Ile

Thr

Asp

85

Val Ile

Phe Cys

Phe Ile

Phe Tyr

55

Gly Val
70

His Leu

Pro Asn

Leu Gly

25

Gly Ser

40

Val Asp

Thr Val

Asp Lys

330

Glu

His

Phe

Glu

Ala

410

Val

Val
10

Lys

Pro

Arg

Asn

Ala

90

Gln

Leu

Thr

Lys

395

Asp

Cys

Pro

Phe

Arg

Leu

Gly

75

Lys

Gly

Asn

Val

380

Phe

Val

Ile

Phe

Asp

Ile

Gly

60

Gly

Lys

Val Cys

350

Pro Asp

Arg Gly

Tyr Cys

Lys Asp

Asp

Leu Trp

Glu Pro

30

Asn Ala

45

Tyr Tyr

Ile Pro

Asp Ile

- 175 -

335

Ile

Asn

Lys

Ser

Thr

415

Ala
15

Leu

Thr

Pro

Gln

Thr

95

Arg

Phe

Pro

Cys

400

Asp

Trp

Asp

Gly

Tyr

Lys

80

Phe

=HE3 10-2020-0017538
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Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

GIn

Glu

290

Glu

Asp

Met

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu
325

GIn

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Met

105

Trp

Gln

Gln

Leu

Pro
185

Cys

Asn

Ile

Ala

265

GIn

Ser

Ser

Ile

Gln

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Ile Asp

Lys Asp

125
Val Gln
140

Glu Lys

Leu Leu

Tyr Asn

Val Glu

205
Thr Ala
220

Ala Ala

Ser Lys

Arg Ile

Leu Val

285
Val Ile
300

Ala Tle

Val Thr

Gly Val

Trp

110

Val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

- 176 -

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala
335

Ile

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Ser

Tyr

320

Ala

Arg

=HE3 10-2020-0017538
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Lys Asn

Ala Ile
370

Thr Leu

385

Tyr Ser

Ala Val

<210>
<211>
<212>

<213>

340 345
Trp Asn Ser Ser Asp Tyr Leu
355 360
Gln Leu Glu Lys Gly Gly Lys
375

Glu Asp Leu Glu GIn Phe Ser

390
Thr Leu Ser Cys Lys Glu Lys
405
Asp Val Cys Ile Ala Asp Gly
420 425
99
431
PRT

Artificial Sequence

<220><223> Synthetic Sequence

<400>
Phe Arg

1

Asn Ala

Met Ser

Gln Gly

Ile Asp

65

Ile Ser

Tyr Met

Trp Arg

99
Ala Pro Pro Val Ile Pro Asn

5

Pro Ser Glu Phe Cys Leu Gly
20 25

Leu Phe Ser Phe Ile Gly Ser

35 40

Val Thr Ile Phe Tyr Val Asp

55
Ser Ile Thr Gly Val Thr Val
70

Leu GIn Asp His Leu Asp Lys

85
Pro Val Asp Asn Leu Gly Met
100 105

Pro Thr Trp Ala Arg Asn Trp

His

Phe

Glu

Ala
410

Val

Val

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Leu

Thr

Lys

395

Asp

Cys

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Val

380

Phe

Val

Ile

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

350
Pro Asp
365

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

430

Leu Trp

Glu Pro

Asn Ala
45

Tyr Tyr

Ile Pro

Asp Tle

Asp Trp
110

Asp Val

- 177 -

Asn Phe

Lys Pro

Ser Cys

400
Thr Asp

415

Ala Trp

15

Leu Asp

Thr Gly

Pro Tyr

Gln Lys

80

Thr Phe

95

Glu Glu

Tyr Lys

=HE3 10-2020-0017538
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Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Arg
130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Ser

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Val
135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gln

GIn

Leu

Pro

185

Cys

Asn

Ser

Ala
265

Gln

Ser

Ser

Ile

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Val
140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

125

GIn Leu

Lys Ala

Leu Arg

Asn His

190
Glu Ile
205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270
Val Tyr
285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350

Pro Asp

365

- 178 -

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Ser

Tyr

320

Ala

Arg

Phe

=HE3 10-2020-0017538
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Ala Tle

370
Thr Leu
385

Tyr Ser

Ala Val

<210>
<211>
<212>

<213>

Gln Leu Glu Lys Gly Gly

375
Glu Asp Leu Glu Gln Phe
390
Thr Leu Ser Cys Lys Glu
405
Asp Val Cys Ile Ala Asp
420

100

441

PRT

Artificial Sequence

<220><223

> Synthetic Sequence

<400>

Phe Arg

1

Asn Ala

Met Ser

Gln Gly

50

Ile Asp

65

Ile Ser

Tyr Met

Trp Arg

Asn Arg

100
Ala Pro Pro Val Ile Pro
5
Pro Ser Glu Phe Cys Leu
20
Leu Phe Ser Phe Ile Gly
35 40
Val Thr Ile Phe Tyr Val

55

Ser Ile Thr Gly Val Thr
70
Leu GIn Asp His Leu Asp
85
Pro Val Asp Asn Leu Gly
100
Pro Thr Trp Ala Arg Asn
115 120

Ser Ile Glu Leu Val Gln

Lys

Ser

Lys

Gly

425

Asn

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Phe

Glu

Ala

410

Val

Val

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Thr

Lys
395

Asp

Cys

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Val

380

Phe

Val

Ile

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Gln Asn Val

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

430

Leu Trp

Glu Pro

30

Asn Ala
45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110
Asp Val
125

Gln Leu

- 179 -

Lys

Ser

Thr

415

Phe

Ala

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Pro

Cys
400

Asp

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

=HE3 10-2020-0017538
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Thr
145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp
355

Gln

Glu

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Ser

Glu

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly
375

Gln

Lys

Lys

Phe

Ser

200

Trp

Glin

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr
360

Gly

Phe

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

His

Phe

Glu

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

140

Glu

Leu

Tyr

Val

Ser

Arg

Leu

Val

Ala

Val

Gly

Asn

Val
380

Phe

Lys Ala

Leu Arg

Asn His

190

Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270

Val Tyr

285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350

Pro Asp
365

Arg Gly

Tyr Cys

- 180 -

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

=HE3 10-2020-0017538
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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

Lys Pro Pro Met Glu Thr 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
1 5
Asn Ala Pro Ser Glu Phe Cys Leu Gly
20 25

Met Ser Leu Phe Ser Phe Ile Gly Ser

35 40
Gln Gly Val Thr Ile Phe Tyr Val Asp
50 55
Ile Asp Ser Ile Thr Gly Val Thr Val
65 70

Ile Ser Leu Gln Asp His Leu Asp Lys

Tyr Met Pro Val Asp Asn Leu Gly Met

100 105

Trp Arg Pro Thr Trp Ala Arg Asn Trp
115 120
Asn Arg Ser Ile Glu Leu Val Gln GIn
130 135

Thr Glu Ala Thr Glu Lys Ala Lys GIn

Val Pro
10

Lys Phe

Pro Arg

Arg Leu

Asn Gly

75

Ala Lys

90

Ala Val

Lys Pro

GIn Asn

Glu Phe

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val
140

Glu

430

Leu Trp

Glu Pro

30

Asn Ala

45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110

Asp Val
125

GIn Leu

Lys Ala

- 181 -

Ala
15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

=HE3 10-2020-0017538
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145

Asp

Lys

Asn

Ala

Asp

Gly

Trp

Met

Lys

Lys

Ala

Thr

385

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Glu
165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Val

Ser

Lys

Glu

390

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Leu

Pro

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Gln

345

Leu

Lys

Ser

Gly
170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

- 182 -

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Arg

Phe

Pro

Cys

400

=HE3 10-2020-0017538
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Tyr Ser Thr Leu Ser Cys Lys Glu Lys Ala Asp Val Lys Asp Thr Asp

405

410

Ala Val Asp Val Cys Ile Ala Asp Gly Val

Lys Pro

<210>
<211>
<212>

<213>

420 425
Pro Met Glu Thr Glu Glu Pro
435 440
102
445
PRT

Artificial Sequence

<220><223> Synthetic Sequence

<400>

Phe Arg

Asn Ala

Met Ser

Gln Gly

50

Ile Asp

65

Ile Ser

Tyr Met

Trp Arg

Asn Arg

Thr Glu

145

102

Ala Pro Pro Val Ile Pro Asn

Pro Ser Glu Phe Cys Leu Gly
20 25
Leu Phe Ser Phe Ile Gly Ser
35 40
Val Thr Ile Phe Tyr Val Asp
55
Ser Ile Thr Gly Val Thr Val

70

Leu GIn Asp His Leu Asp Lys
85

Pro Val Asp Asn Leu Gly Met
100 105

Pro Thr Trp Ala Arg Asn Trp

115 120

Ser Ile Glu Leu Val Gln Gln

135

Ala Thr Glu Lys Ala Lys Gln

150

Gln

Val

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

415

Cys Ile Asp Ala Phe Leu

Ile

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Phe

Asp

Ile

Gly
60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Glu

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

Lys

430

Trp

Pro

30

Ala

Tyr

Pro

Ile

Trp

110

Val

Leu

Ala

- 183 -

Ala Trp

15

Leu Asp

Thr Gly

Pro Tyr

Gln Lys

80

Thr Phe

95

Glu Glu

Tyr Lys

Ser Leu

Gly Lys

160

=HE3 10-2020-0017538
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Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr
385

Tyr

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

GIn

Glu

290

Glu

Asp

Met

Asn

Ile
370

Leu

Ser

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Glu

165

Tyr

Tyr

Ser

Asn

Lys

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr
310

Asn

Val

Ser

Lys

Glu
390

Cys

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly
375

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Leu

Pro

185

Cys

Asn

Ser

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys
395

Asp

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val
380

Phe

Val

Leu

Asn

Glu

205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Arg

His

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

- 184 -

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys
400

Asp

=HE3 10-2020-0017538
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Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe Leu

420

425

Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr

<210>

<211>

<212>

<213>

435

103

447

PRT

Artificial Sequence

<220><223>

<400>

Phe
1

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr
145

Asp

Arg

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg
130

Glu

Phe

103

Ala

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Synthetic Sequence

Pro

Ser G

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Pro

[@)]

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys
150

Thr

Ile

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val
135

Ala

Ile

440

Pro

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Asn

Gly

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Val Pro
10

Lys Phe

Pro Arg

Arg Leu

Asn Gly

75

Ala Lys
90

Ala Val

Lys Pro

GIn Asn

Glu Phe
155
Gly Lys

170

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

445

Leu

Glu

Asn

45

Tyr

Ile

Asp

Asp

Asp

125

Gln

Lys

Leu

430

Trp

Pro

30

Ala

Tyr

Pro

Ile

Trp

110

Val

Leu

Ala

Arg

- 185 -

Ala Trp
15

Leu Asp

Thr Gly

Pro Tyr

Gln Lys

80

Thr Phe
95

Glu Glu

Tyr Lys

Ser Leu

Gly Lys
160
Pro Asn

175

=HE3 10-2020-0017538
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Lys

Asn

Ser

225

Val

Ala

Asp

Trp
305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Gly
180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

Tyr

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Tyr

Asn

Trp

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Pro Asp

185

Cys Phe

Asn Glu

Ser Pro

Ile Arg

250

Ala Tyr

265

Gln Asp

Ser Gly

Ser Cys

Ile Ile

330

GIn Glu

345

Leu His

Lys Phe

Ser Glu

Lys Ala

410

Gly Val

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Asn His
190

Glu Ile
205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270
Val Tyr
285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350
Pro Asp
365

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

- 186 -

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu
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420

425

430

Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn Ala

Artificial Sequence

Synthetic Sequence

435
<210> 104
<211> 449
<212> PRT
<213>
<220><223>
<400> 104

Phe Arg Ala Pro

1

Asn

Met

Gln

Ile

Ile

Tyr

Trp

Asn

Thr

145

Asp

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Phe

Leu

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

440

Pro Val Ile Pro

5

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu
165

Tyr

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Asn

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

GIn

Leu

Pro

Val

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly
170

Asp

Pro Phe

Phe Asp

Arg Ile

Leu Gly

60

Gly Gly

75

Lys Lys

Val Ile

Pro Lys

Asn Val

140

Phe Glu

155

Lys Leu

Cys Tyr

445

Leu Trp

Glu Pro

30

Asn Ala
45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110
Asp Val
125

GIn Leu

Lys Ala

Leu Arg

Asn His

- 187 -

Ala

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro
175

His

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 921



Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Ala

Lys

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Pro

Pro
195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Pro

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

Met

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Glu

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Thr

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Glu

Ser
200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Glu

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Lys

Ser

Lys

Gly

425

Pro

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

GIn

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Cys

Ile

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Phe

Glu
205

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Tyr

190

Ile

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

Asp

Gly

Cys

Asp

Ala

430

Asn

- 188 -

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Ala

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu

Ser

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 922



Artificial Sequence

435
Pro
<210> 105
<211> 451
<212> PRT
<213>
<220><223>
<400> 105

Synthetic Sequence

Phe Arg Ala Pro

1

Asn Ala

Met Ser

Gln Gly

50
Ile Asp
65

Ile Ser

Tyr Met

Trp Arg

Asn Arg

130
Thr Glu
145

Asp Phe

His Leu

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Ser
20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

440

Val Ile Pro

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Asn

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

Val

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

445

Phe Leu Trp

Asp Glu Pro

30

Ile Asn Ala
45

Gly Tyr Tyr

60

Gly Ile Pro

Lys Asp Ile

Ile Asp Trp

110

Lys Asp Val

125

Val Gln Leu

140

Glu Lys Ala

Leu Leu Arg

Tyr Asn His

- 189 -

Ala

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

=HE3 10-2020-0017538
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Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Ala

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Cys

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

190

Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270

Val Tyr

285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350

Pro Asp

365

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

Leu

=HE3 10-2020-0017538
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Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn Ala Ser

435

Pro Ser Thr

450

<210>

<211>

<212>

<213>

106

455

PRT

Artificial Sequence

<220><223>

<400>

Leu

1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

Synthetic Sequence

106

Phe Arg Ala

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

5

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Pro

Ser

Phe

Thr

Ile

70

Gln

Val

Thr

Ile

Thr

150

Val

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

440

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Cys

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Ile

Pro

10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln

155

Leu

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln

140

Glu

Gly

445

Pro Phe

Phe Asp

30

Arg Ile
45

Leu Gly

Gly Gly

Lys Lys

Val Ile

110
Pro Lys
125

Asn Val

Phe Glu

Lys Leu

- 191 -

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

175

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

=HE3 10-2020-0017538
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Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys
385

Ser

Thr

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Gly

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

His

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Val

420

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

GIn

Glu

Thr
405

Asp

Gly

Gly

Leu

Leu

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp
390

Leu

Val

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Ala

425

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu
410

Asp

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser
395

Lys

Gly

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Glu

Ala

Val

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

Gln Ala

Asn Val

GIn Gly

350

Leu Asn

365

Thr Val

Lys Phe

Asp Val

Cys Ile

430

- 192 -

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys
415

Asp

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys
400

Asp

Ala

=HE3 10-2020-0017538
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Phe Leu Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn

435

Ala Ser Pro Ser Thr Leu Ser

450

<210>

<211>

<212>

<213>

107

455

PRT

Artificial Sequence

<220><223>

<400>

Leu
1

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser
145

Gly

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys
130

Leu

Lys

Synthetic Sequence

107

Phe Arg Ala

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

Ala
20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

5

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

165

Pro

Ser

Phe

Thr

Ile

70

Gln

Val

Thr

Ile

Thr
150

Val

455

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu
135

Glu

Glu

440

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Ile

Cys

Ile

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Ile

Pro
10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

170

Asn

Gly

Ser

Asp

Val

75

Lys

Met

Trp

Gln

Gln
155

Leu

Val

Lys

Pro

Arg

60

Asn

Ala

Ala

Lys

Gln
140

Glu

Gly

445

Pro Phe

Phe Asp

30

Arg Ile

45

Leu Gly

Gly Gly

Lys Lys

Val Tle

110

Pro Lys

125

Asn Val

Phe Glu

Lys Leu

- 193 -

Leu Trp
15

Glu Pro

Asn Ala

Tyr Tyr

Ile Pro

80

Asp Ile
95

Asp Trp

Asp Val

GIn Leu

Lys Ala
160
Leu Arg

175

=HE3 10-2020-0017538
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Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Ala

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Ala

Leu

180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Val

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Thr

405

Asp

Gly

Gly

Leu

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Val

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Ile

Leu

185

Gly

Leu

Gln

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Ala

Phe

Ser

Trp

Gln

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

410

Asp

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Asp Cys Tyr

190

Phe Asn Val

205
Glu Ser Thr
220

Pro Val Ala

Arg Val Ser

Tyr Thr Arg

270
Asp Glu Leu
285
Gly Ile Val
300

Cys Gln Ala

Ile Asn Val

Glu Gln Gly
350
His Leu Asn
365
Phe Thr Val
380

Glu Lys Phe

Ala Asp Val

Val Cys Ile

- 194 -

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Asp

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp

Ala

=HE3 10-2020-0017538
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420

425

430

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

435

Ala Ser Pro Ser Thr Leu Ser

450

<210>

<211>

<212>

<213>

108

455

PRT

Artificial Sequence

<220><223>

<400>

Leu

Ala

Leu

Thr

Pro

65

Gln

Thr

Glu

Tyr

Ser

145

Gly

Asn

Trp

Asp

Gly

50

Tyr

Lys

Phe

Glu

Lys

130

Leu

Lys

Synthetic Sequence

108

Phe Arg Ala Pro

Asn

Met

35

Gln

Ile

Ile

Tyr

Trp

115

Asn

Thr

Asp

Ala

20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

Ser

Phe

Thr

Ile

70

Gln

Val

Thr

Ile

Thr

150

Val

455

440

Pro Val Ile

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Cys

25

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Ile

445

Pro Asn Val Pro

10

Leu Gly Lys Phe

Gly Ser Pro Arg

45

Val Asp Arg Leu
60

Thr Val Asn Gly

75

Asp Lys Ala Lys
90

Gly Met Ala Val

Asn Trp Lys Pro

125

Gln Gln Gln Asn
140

Lys GIn Glu Phe

155

Lys Leu Gly Lys

Phe

Asp

30

Ile

Gly

Gly

Lys

Ile

110

Lys

Val

Glu

Leu

- 195 -

Leu

15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

=HE3 10-2020-0017538
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Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Thr

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Cys

Tyr

Ala

Arg

Phe

370

Pro

Cys

Asp

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Ala

Thr

Tyr

Ala

Leu
180

Lys

Asp

Ile

Arg

Lys

260

Gln

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

Val

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Trp

Gln

Glu

Thr

405

Asp

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp

390

Leu

Val

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Cys

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Ile

Leu
185

Gly

Leu

GIn

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

Ala

170

Phe

Ser

Trp

GIn

Ala

250

Phe

Ser

Ala

Glu

Tyr

Gly

Phe

Glu

410

Asp

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser

395

Lys

Gly

Asp Cys

Phe Asn

205

Glu Ser

220

Pro Val

Arg Val

Tyr Thr

Asp Glu

285

Gly Ile

300

Cys Gln

Ile Asn

Glu Gln

His Leu

365

Phe Thr

380

Glu Lys

Ala Asp

Val Cys

Tyr
190

Val

Thr

Ala

Ser

Arg

270

Leu

Val

Ala

Val

Gly

350

Asn

Val

Phe

Val

Ile

- 196 -

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

Asp

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys

400

Asp

Ala

=HE3 10-2020-0017538
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420

425

430

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

435 440

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

1

Ala Trp Asn

Leu Asp Met

35
Thr Gly Gln
50
Pro Tyr Ile
65

Gln Lys Ile

Thr Phe Tyr

Glu Glu Trp
115
Tyr Lys Asn
130
Ser Leu Thr
145

Gly Lys Asp

Ala
20

Ser

Gly

Asp

Ser

Met

100

Arg

Arg

Glu

Phe

5

Pro

Leu

Val

Ser

Leu

85

Pro

Pro

Ser

Ala

Leu

Ser

Phe

Thr

Ile

70

Gln

Val

Thr

Ile

Thr

150

Val

Pro

Glu

Ser

Ile

55

Thr

Asp

Asp

Trp

Glu

135

Glu

Glu

Val

Phe

Phe

40

Phe

Gly

His

Asn

Ala

120

Leu

Lys

Thr

Tyr

Val

Leu

Leu

105

Arg

Val

Ala

Ile

Pro
10

Leu

Gly

Val

Thr

Asp

90

Gly

Asn

Gln

Lys

Lys

Asn

Gly

Ser

Asp

Val
75

Lys

Met

Trp

Gln

Gln

155

Leu

445

Val Pro Phe

Lys Phe Asp
30

Pro Arg Ile

45
Arg Leu Gly
60

Asn Gly Gly

Ala Lys Lys

Ala Val Ile

110

Lys Pro Lys

125
Gln Asn Val
140

Glu Phe Glu

Gly Lys Leu

- 197 -

Leu
15

Glu

Asn

Tyr

Ile

Asp

95

Asp

Asp

Gln

Lys

Leu

Trp

Pro

Ala

Tyr

Pro

80

Ile

Trp

Val

Leu

Ala

160

Arg

=HE3 10-2020-0017538
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Pro

Lys

Tyr

225

Leu

Pro

Phe

Thr

Gly

305

Glu

Ala

Ile

Asn

Lys

385

Ser

Asn

Tyr

Arg

210

Pro

Tyr

Asp

Thr

Phe

290

Asp

Tyr

Ala

Arg

Phe

370

Pro

Cys

His

Lys

195

Asn

Ser

Val

Ala

Asp

275

Gly

Trp

Met

Lys

Lys

355

Ala

Thr

Tyr

Leu

180

Lys

Asp

Ile

Arg

Glu

Glu

Asp

Met

340

Asn

Ile

Leu

Ser

165

Trp

Pro

Asp

Tyr

Asn

245

Ser

Val

Thr

Asn

Thr

325

Cys

Trp

Gln

Glu

Gly

Gly

Leu

Leu

230

Arg

Pro

Leu

Val

Thr

310

Thr

Ser

Asn

Leu

Asp
390

Leu

Tyr

Tyr

Ser

215

Asn

Val

Leu

Lys

Ala

295

Arg

Leu

Gln

Ser

Glu

375

Leu

Ser

Tyr

Asn

200

Trp

Thr

Arg

Pro

Phe

280

Leu

Thr

Asn

Val

Ser

360

Lys

Glu

Cys

Leu

185

Gly

Leu

GIn

Glu

Val

265

Leu

Gly

Lys

Pro

Leu

345

Asp

Gly

Gln

Lys

170

Phe

Ser

Trp

GIn

Ala

250

Phe

Ser

Ala

Glu

Tyr

330

Cys

Tyr

Gly

Phe

Glu

410

Pro

Cys

Asn

Ser

235

Ile

Ala

Gln

Ser

Ser

315

Ile

Gln

Leu

Lys

Ser G

395

Lys

Asp

Phe

Glu

220

Pro

Arg

Tyr

Asp

Gly

300

Cys

Ile

Glu

His

Phe

380

Ala

Cys Tyr

190
Asn Val
205

Ser Thr

Val Ala

Val Ser

Thr Arg

270
Glu Leu
285

Ile Val

Gln Ala

Asn Val

Gln Gly

350
Leu Asn
365

Thr Val

Lys Phe

Asp Val

- 198 -

175

Asn

Glu

Ala

Ala

Lys

255

Ile

Val

Ile

Ile

Thr

335

Val

Pro

Arg

Tyr

Lys

415

His

Ile

Leu

Thr

240

Ile

Val

Tyr

Trp

Lys

320

Leu

Cys

Asp

Gly

Cys
400

Asp

=HE3 10-2020-0017538
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Thr

Phe

Ala

Asp

Leu

Ser

450

<210>

<211>

<212>

<213>

<220>

<223>

<400>

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

420

425

430

Lys Pro Pro Met Glu Thr Glu Glu Pro Gln Ile Phe Tyr Asn

Pro Ser Thr Leu Ser

110

431

PRT

Artificial Sequence

455

Synthetic Sequence

110

Phe Arg Ala Pro

1

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Pro Ser

20

Leu Phe

35

Val Thr

Ser Ile

Leu Gln

Pro Val

100
Pro Thr
115

Ser Ile

Ala Thr

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Ile

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

440

Pro

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Asn

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Val

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

445

Leu Trp

Glu Pro

30

Asn Ala
45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110

Asp Val

125

Gln Leu

Lys Ala

- 199 -

Ala

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

=HE3 10-2020-0017538
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Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Leu

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

GIn

Glu

290

Ser

Asp

Met

Asn

Ile

370

Leu

Ser

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Glu
165

Tyr

Tyr

Ser

Asn

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Thr

Tyr

Asn

Trp

Thr
230

Arg

Pro

Phe

Leu

Thr
310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Leu

Pro

185

Cys

Asn

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly
170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Leu Arg

Asn His

190

Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270

Val Tyr

285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350

Pro Asp

365

Arg Gly

Tyr Cys

Lys Asp

- 200 -

Pro
175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

=HE3 10-2020-0017538
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Ala Val Asp Val Cys Ile Ala Asp Gly Val Cys Ile Asp Ala Phe

<210>

<211>

<212>

<213>

111

420

431

PRT

Artificial Sequence

<220><223>

<400>

111

Synthetic Sequence

Phe Arg Ala Pro Pro

1

Asn Ala

Met Ser

Gln Gly

Ile Asp
65

Ile Ser

Tyr Met

Trp Arg

Asn Arg

130
Thr Glu
145

Asp Phe

His Leu

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Ser Glu
20

Phe Ser

Thr Ile

Ile Thr

Gln Asp

85
Val Asp
100

Thr Trp

Ile Glu

Thr Glu

Val Glu

165

Gly Tyr

Val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Ile

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Pro

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

425

Asn

Gly

25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

Val
10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Pro

Phe

Arg

Leu

Gly
75

Lys

Va

Pro

Asn

Phe

155

Lys

Cys

430

Phe Leu Trp

Asp Glu Pro
30
Ile Asn Ala

45

Gly Tyr Tyr
60

Gly Ile Pro

Lys Asp Ile

Ile Asp Trp

110

Lys Asp Val

125

Val Gln Leu

140

Glu Lys Ala

Leu Leu Arg

Tyr Asn His

- 201 -

Ala
15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

=HE3 10-2020-0017538
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Lys

Asn

Ser

225

Val

Ala

Asp

Gly

Leu

305

Met

Lys

Lys

Ala

Ala

Lys

Asp

210

Ile

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

Tyr

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Asn

Trp

Thr

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

185

Cys

Asn

Ser

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Phe

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Asn

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Cys

Val

Thr

220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

190

Glu Ile

205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270
Val Tyr
285

Ile Trp

Ile Lys

Thr Leu

Val Cys

350
Pro Asp
365

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

Lys

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Arg

Pro

Tyr

240

Asp

Thr

Phe

Thr

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

=HE3 10-2020-0017538
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Artificial Sequence

Synthetic Sequence

<210> 112
<211> 431
<212> PRT
<213>
<220><223>
<400> 112

Phe Arg Ala Pro

1

Asn Ala

Met Ser

Gln Gly

Ile Asp

65

Ile Ser

Tyr Met

Trp Arg

Asn Arg

130
Thr Glu
145

Asp Phe

His Leu

Lys Lys

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly
180

Gly

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Val Ile Pro

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Asn

Gly

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro
185

Cys

Val
10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Leu Trp

Glu Pro

30

Asn Ala
45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110
Asp Val
125

Gln Leu

Lys Ala

Leu Arg

Asn His
190
Glu Ile

205

- 203 -

Ala
15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

=HE3 10-2020-0017538
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Asn Asp

210
Ser Ile
225

Val Arg

Ala Lys

Asp Gln

Gly Glu
290
Trp Glu

305

Met Asp

Lys Met

Lys Asn

Ala Ile
370

Thr Leu

385

Tyr Ser

Ala Val

<210>
<211>
<212>

<213>

Asp

Tyr

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

113

431

Leu

Leu

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

PRT

Ser

Asn

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser
405

Cys

Artificial

Trp

Thr

230

Arg

Pro

Phe

Leu

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Sequence

Leu
215

Gln

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Trp

Gln

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Asn

Ser

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Glu

Pro

Arg

250

Tyr

Asp

Gly

Cys

His

Phe

Glu

Ala

410

Ser

Val

235

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Gly Val Cys

425

Thr
220

Ala

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Ala

Ala

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Leu

Thr

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

- 204 -

Tyr

Leu

Pro

255

Phe

Thr

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Pro

Tyr

240

Asp

Thr

Phe

Ala

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp

=HE3 10-2020-0017538
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<220><223>

<400>

Phe

1

Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

Synthetic

113

Arg Ala Pro

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Ser

20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

Sequence

Ile Pro

Cys Leu

Ile Gly

40

Tyr Val
55

Val Thr

Leu Asp

Leu Gly

Arg Asn

120
Val GIn
135

Ala Lys

Ile Lys

Leu Phe

Gly Ser

200
Leu Trp
215

Gln GIn

Asn

Gly

25

Ser

Asp

Val

Lys

GIn

Gln

Leu

Pro

185

Cys

Asn

Ser

Val

10

Lys

Pro

Arg

Asn

Ala

90

Ala

Lys

GIn

Glu

Gly

170

Asp

Phe

Glu

Pro

Pro

Phe

Arg

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

Phe

Asp

Ile

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Leu Trp

Glu Pro

30

Asn Ala
45

Tyr Tyr

Ile Pro

Asp Ile

Asp Trp

110
Asp Val
125

GIn Leu

Lys Ala

Leu Arg

Asn His

190
Glu Ile
205

Ala Leu

Ala Thr
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Ala

15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Trp

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr
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225

Val

Ala

Asp

Gly

Trp

305

Met

Lys

Lys

Ala

Thr

Tyr

Ala

Arg

Lys

Gln

Glu

290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

<210>

<211>

<212>

<213>

Asn

Ser

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

114

431

Arg

Pro

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

PRT

Val

245

Leu

Lys

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser
405

Cys

Artificial

<220><223

>

230

Arg

Pro

Phe

Leu

Thr

310

Asn

Val

Ser

Lys

Ile

Sequence

Synthetic Sequence

<400>

114

Glu

Val

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ala

Phe

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Ile

Ala

265

Gln

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Arg

250

Tyr

Asp

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala
410

Val

Thr

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

Asp

Cys

Ser

Arg

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Lys

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

Ile

Val

270

Tyr

Trp

Lys

Leu

Cys

350

Asp

Gly

Cys

Asp

Ala

430

240
Pro Asp
255

Phe Thr

Thr Phe

Gly Gly

Glu Tyr

320
Ala Ala
335

Ile Arg

Asn Phe

Lys Pro

Ser Cys

400
Thr Asp
415

Phe

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

- 206 -

=HE3 10-2020-0017538

Petitioner Merck, Ex. 1002, p. 940



Asn

Met

Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr
145

Asp

Lys

Asn

Ser

225

Val

Ala

Ala

Ser

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Pro

Leu

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Ser
20

Phe

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

Glu

Ser

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Val

245

Leu

Phe

Phe

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Pro

Cys

Ile

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

Gly

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Gly
25

Ser

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ile

Ala

10

Lys Phe

Pro Arg

Arg Leu

Asn Gly

75

Ala Lys
90

Ala Val

Lys Pro

Gln Asn

Glu Phe

155
Gly Lys
170

Asp Cys

Phe Asn

Glu Ser

Pro Val

235
Arg Val
250

Tyr Thr

Asp Glu

Ile Asn

45

Gly Tyr

60

Gly Ile

Lys Asp

Ile Asp

Lys Asp

125

Val Gln

140

Glu Lys

Leu Leu

Tyr Asn

Val Glu

205

Thr Ala

220

Ala Ala

Ser Lys

Arg Ile

Pro
30

Ala

Tyr

Pro

Ile

Trp

110

Val

Leu

Ala

Arg

His

190

Ile

Leu

Thr

Ile

Val
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15

Leu

Thr

Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Asp

Gly

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr
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Asp Gln

Gly Glu

290
Trp Glu
305

Met Asp

Lys Met

Lys Asn

Ala Ile

370
Thr Leu
385

Tyr Ser

Ala Val

<210>
<211>
<212>

<213>

Val

275

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

260

Leu

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

115

431

PRT

Artificial Sequence

<220><223>

<400>

Synthetic Sequence

115

Ala

Arg

Leu

325

GIn

Ser

Glu

Leu

Ser

405

Cys

Phe

Leu

Thr
310

Asn

Val

Ser

Lys

Glu

390

Cys

Ile

Leu

Gly

295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ser

280

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

265

Gln Asp

Ser Gly

Ser Cys

Ile Ile

330

Gln Glu

345

Leu His

Lys Phe

Ser Glu

Lys Ala

410

Gly Val

425

Phe Arg Gly Pro Pro Val Ile Pro Asn Val

1

5

10

Glu

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Leu

Val

300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Val

285

Ile

Ile

Thr

Val

Pro

365

Arg

Tyr

Lys

Asp

270

Tyr Thr

Trp Gly

Lys Glu

Leu Ala

335

Cys Ile

350

Asp Asn

Gly Lys

Cys Ser

Asp Thr

415

Ala Phe

430

Pro Phe Leu Trp Ala

15

Phe

Tyr
320

Ala

Arg

Phe

Pro

Cys

400

Asp

Trp

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
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Gln

Ile

65

Ile

Tyr

Trp

Asn

Thr

145

Asp

Lys

Asn

Ser

225

Val

Ala

Asp

Gly

50

Asp

Ser

Met

Arg

Arg

130

Glu

Phe

Leu

Lys

Asp

210

Ile

Arg

Lys

Gln

35

Val

Ser

Leu

Pro

Pro

115

Ser

Ala

Leu

Trp

Pro

195

Asp

Tyr

Asn

Ser

Val

275

Thr

Ile

Gln

Val

100

Thr

Ile

Thr

Val

Gly

180

Gly

Leu

Leu

Arg

Pro

260

Leu

Ile

Thr

Asp

85

Asp

Trp

Glu

Glu

Glu

165

Tyr

Tyr

Ser

Asn

Lys

Phe

Gly

70

His

Asn

Ala

Leu

Lys

150

Thr

Tyr

Asn

Trp

Thr

230

Arg

Pro

Phe

Tyr

55

Val

Leu

Leu

Arg

Val

135

Ala

Ile

Leu

Gly

Leu

215

Gln

Glu

Val

Leu

40

Val

Thr

Asp

Gly

Asn

120

Gln

Lys

Lys

Phe

Ser

200

Trp

Gln

Ala

Phe

Ser

280

Asp

Val

Lys

Met

105

Trp

Gln

Gln

Leu

Pro

185

Cys

Asn

Ser

Ala

265

Gln

Arg

Asn

Ala

90

Ala

Lys

Gln

Glu

Gly

170

Asp

Phe

Glu

Pro

Arg

250

Tyr

Asp

Leu

Gly

75

Lys

Val

Pro

Asn

Phe

155

Lys

Cys

Asn

Ser

Val

235

Val

Thr

Glu

Gly

60

Gly

Lys

Ile

Lys

Val

140

Glu

Leu

Tyr

Val

Thr

220

Ala

Ser

Arg

Leu

45

Tyr Tyr

Ile Pro

Asp Tle

Asp Trp

110

Asp Val

125

Gln Leu

Lys Ala

Leu Arg

Asn His

190

Glu Ile
205

Ala Leu

Ala Thr

Lys Ile

Ile Val

270
Val Tyr

285
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Pro

Gln

Thr

95

Glu

Tyr

Ser

Gly

Pro

175

His

Lys

Tyr

Leu

Pro

255

Phe

Thr

Tyr

Lys

80

Phe

Glu

Lys

Leu

Lys

160

Asn

Tyr

Arg

Pro

Tyr

240

Asp

Thr

Phe
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Gly

Trp

305

Met

Lys

Lys

Ala

Thr

385

Tyr

Ala

Glu
290

Glu

Asp

Met

Asn

Ile

370

Leu

Ser

Val

Thr

Asn

Thr

Cys

Trp

355

Gln

Glu

Thr

Asp

Val

Thr

Thr

Ser

340

Asn

Leu

Asp

Leu

Val

420

Ala

Arg

Leu

325

Gln

Ser

Glu

Leu

Ser

405

Cys

Leu

Val

Ser

Lys

Ile

Gly
295

Lys

Pro

Leu

Asp

Gly

375

Gln

Lys

Ala

Ala

Glu

Tyr

Cys

Tyr

360

Gly

Phe

Glu

Asp

Ser

Ser

Ile

Gln

345

Leu

Lys

Ser

Lys

Gly

425

Gly

Cys

Ile

330

Glu

His

Phe

Glu

Ala

410

Val

Ile

Gln

315

Asn

Gln

Leu

Thr

Lys

395

Asp

Cys

Val
300

Ala

Val

Gly

Asn

Val

380

Phe

Val

Ile

Ile Trp

Ile Lys

Thr Leu

Val Cys

350
Pro Asp
365

Arg Gly

Tyr Cys

Lys Asp

Asp Ala

430

- 210 -

Gly

Glu

Ala

335

Ile

Asn

Lys

Ser

Thr

415

Phe

Ser

Tyr

320

Ala

Arg

Phe

Pro

Cys

400

Asp
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Attorney Docket No.: 33320.03087.US25/3087B

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Wei et al. Art Unit : 1656
Serial No. : 15/226,489 Examiner : Liu, Samuel W.
Filed : August 02, 2016 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),
Form 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.

X The Commissioner is hereby authorized to charge any fees that may be due in connection with

this paper or with this application during its entire pendency to Deposit Account No. 50-0911.
Respectfully submitted,

/Stephanie Seidman/
Stephanie Seidman
Reg. No. 33,779

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

CERTIFICATE OF TRANSMISSION VIA EFS-WEB
1 hereby certify that this paper is being transmitted via the
Elcctronic Filing Systcm (EFS-WEB) to the Unitcd Statcs
Patent and Trademark Officc on April 24, 2020.

/Hyun Jcung Ji/
Hyun Jeung Ji
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Attorney Docket No.: 33320.03087.US25/3087B

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Wei et al. Art Unit : 1656
Serial No. : 15/226,489 Examiner : Liu, Samuel W.
Filed : August 02, 2016 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 IN
ACCORDANCE WITH 37 C.E.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 37 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 37 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 known 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
accordance with the requirements of 37 C.F.R. § 1.98, no further explanation of the listed
items is necessary.

The communication provided herewith was issued by a foreign patent office, in a
corresponding foreign application, and was not received by any individual designated in
37 C.F.R. §1.56(c) more than thirty (30) days prior to the filing of this Supplemental

Information Disclosure Statement. A Statement to this effect is provided.

CERTIFICATE OF TRANSMISSION VIA EFS-WEB

I hereby certify that this paper is being transmitted via the
Elcctronic Filing System (EFS-WEB) to the United Statcs
Patent and Trademark Office on July 08, 2020.

/Hyun Jeung Ji/

Hyun Jeung Ji
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Applicant  : Wei et al. Attorney Docket No.: 33320.03087.US25/3087B
Serial No. : 15/226,489 Supplemental Information Disclosure Statement
Filed :  August 02, 2016

The Hearing Notice, listed on the attached Form PTO-1449 as Item AB was issued by
the Indian Patent Office on June 17, 2020, in connection with Indian Patent Application No.
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
International Patent Application No. PCT/US2012/072182, which claims priority to US
61/631,313 and 61/796,208, as does the instant application.

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. § 1.97(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 information as defined in 37 C.F.R. § 1.56(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

Dentons US LLP

4655 Executive Dr., Ste. 700

San Diego, California 92121

Telephone: (619) 595-8010

Facsimile: (619) 595-8135

email: stephanie.seidman(@dentons.com
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Attorney Docket No.: 33320.03087.US25/3087B

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Wei et al. Art Unit : 1656
Serial No. : 15/226,489 Examiner : Liu, Samuel W.
Filed : August 02, 2016 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

STATEMENT FOR SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
IN ACCORDANCE WITH 37 C.E.R. § 1.704(d)
Dear Sir:

1. This Statement is being made for the Supplemental Information Disclosure
Statement accompanying this certification.

2. I, Stephanie Seidman, hereby state that the item of information in the
Supplemental Information Disclosure Statement, listed as Item AB on the attached PTO-1449
Form, is a communication from a foreign patent office or was first cited in any
communication from a foreign patent office in a counterpart foreign application and the
communication was not received by any individual designated in C.F.R. §1.56(c) more than
thirty days prior to the filing of the Supplemental Information Disclosure Statement.

The above-referenced communication, listed on the attached Form PTO-1449 as Item
AB, was issued from the Indian Patent Office on June 17, 2020 and was received on June 18,
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 entry into the file history of the

instant application.

CERTIFICATE OF TRANSMISSION VIA EFS-WEB

1 hereby certify that this paper is being transmitted via the
Elcctronic Filing Systcm (EFS-WEB) to the United Statcs
Patent and Trademark Office on July 08, 2020.

/Hyun Jcung Ji/

Hyun Jeung Ji
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Applicants : Wei et al. Attorney Docket No.: 33320.03087.US25/3087B

Serial No. : 15/226,489 Statement in Accordance with 37 C.F.R. § 1.704(d)
Filed : August 02, 2016
4. The person making this Statement is a registered practitioner and signs below

on the basis of information in the attorney’s file.

Respectfully submitted,

/Stephanie Seidman/
Stephanie Seidman
Reg. No. 33,779

Attorney Docket No.: 33320.03087.US25/3087B
Address all correspondence to: 13565
Stephanie Seidman

Dentons US LLP

4655 Executive Dr., Ste. 700

San Diego, California 92121

Telephone: (619) 595-8010

Facsimile: (619) 595-8135

email: stephanie.seidman(@dentons.com
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Attorney Docket No.: 33320.03087.US25/3087B

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Wei et al. Art Unit : 1656
Serial No. : 15/226,489 Examiner : Liu, Samuel W.
Filed : August 02, 2016 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

STATEMENT FOR SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
IN ACCORDANCE WITH 37 C.F.R. § 1.97(e)
Dear Sir:

1. This Statement is being made for the Supplemental Information Disclosure
Statement accompanying this certification.

2. I, Stephanie Seidman, hereby state that the item of information contained in
the Supplemental Information Disclosure statement, listed as Item AB on the attached PTO-
1449 Form and provided herewith in the Supplemental Information Disclosure Statement, is a
communication from a foreign patent office in a counterpart foreign application, or was first
cited in any communication from a foreign patent office in a counterpart foreign application
not more than three months prior to the filing of the Supplemental Information Disclosure
Statement.

The above-referenced communication, listed on the attached Form PTO-1449 as Item
AB, was issued from the Indian Patent Office on June 17, 2020 and was received on June 18,
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 entry into the file history of the

instant application.

CERTIFICATE OF TRANSMISSION VIA EFS-WEB
I hereby certify that this paper is being transmitted via the
Elcctronic Filing Systcm (EFS-WEB) to the United Statcs
Patent and Trademark Office on July 08, 2020.

/Hyun Jeung Ji/

Hyun Jeung Ji
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Applicants : Wei et al. Attorney Docket No.: 33320.03087.US25/3087B

Serial No. : 15/226,489 Statement in Accordance with 37 C.F.R. § 1.97(¢)
Filed : August 02, 2016
4. The person making this Statement is a registered practitioner and signs below

on the basis of information in the attorney’s file.

Respectfully submitted,

/Stephanie Seidman/
Stephanie Seidman
Reg. No. 33,779

Attorney Docket No.: 33320.03087.US25/3087B
Address all correspondence to: 13565
Stephanie Seidman

Dentons US LLP

4655 Executive Dr., Ste. 700

San Diego, California 92121

Telephone: (619) 595-8010

Facsimile: (619) 595-8135

email: stephanie.seidman(@dentons.com
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Sheet _1_of _1_

(37 CFR §1.98(b))

Substitute Form PTO-1449 U.S. Department of Commerce | Attorney Docket No. Application No.
(Modified) Patent and Trademark Office | 3332(0.03087.US25/3087B 15/2267489
Applicants
List of Patents and Publications for Applicant’s Wei et al.
Information Disclosure Statement Filing Date Group Art Unit
August 02, 2016 1656

U.S. Patent Documents

Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate
None
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Yes | No
None

Other Documents (include Author, Title, Date, and Place of Publication)

Examiner | Desig.
Initial ID

Document

AA Letter/Written Disclosure of the Supplemental Information Disclosure Statement for the above-
referenced application, filed herewith on July 08, 2020, 3 pages.

6272/DELNP/2014, 2 pages.

AB Hearing Notice, issued Jun. 17, 2020, in connection with Indian Patent Application No.

Examiner Signature

Date Considered

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.
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Electronic Acknowledgement Receipt

EFS ID: 39949457
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/Laura Westergard

Filer Authorized By:

Stephanie L. Seidman

Attorney Docket Number: 33320.03087.US25 /3087B
Receipt Date: 08-JUL-2020
Filing Date: 02-AUG-2016
Time Stamp: 21:17:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
26592
1 Transmittal Letter 3087Btra.pdf no 1
0149af103f415dfc7155d57e4d2efdb6d74

cba8

Warnings:
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Information:

32082
2 Information D;sclosm;r;ofétatement (IDS) 3087Bids.pdf no
orm ( ) 25269d706f96eaaas5584d7522c1a843899
9abd2
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
28918
Patent Term Adjustment Stmt Under
3 3087Bsta1704d.pdf no
37CFR1 704(d) 09bd2b14225adb6alc856d3as1aba38624,
0284f5
Warnings:
Information:
29033
4 Transmittal Letter 3087Bsta197e.pdf no
872e375fbc2c50347801094fd207ed6be60
7e0f4
Warnings:
Information:
29804
Information Disclosure Statement (IDS)
5 3087Bp49.pdf no
Form (SBOS) 159159233ef7fdcf52ce2172533e5f01d937
984f
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
103897
6 Non Patent Literature AA.pdf no
8b79ad20684fe736b7dde120b8f4ad 1c1b5|
Warnings:
Information:
1672487
7 Non Patent Literature AB.pdf no
43p17134d0cc03a32a96d8c6cb49169c6e5
96a%a
Warnings:
Information:
Total Files Size (in bytes){ 1922813
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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 Applications 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 Application 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 Application 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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/R0O/105) 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 PATENT AND TRADEMARK OFFICE

Applicant : Wei et al. Art Unit : 1656
Serial No. : 15/226,489 Examiner : Liu, Samuel W.
Filed : August 02, 2016 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),

a Statement for Supplemental Information Disclosure Statement in Accordance with
37 C.F.R. § 1.97(e) (2 pages), a Statement for Supplemental Information Disclosure
Statement in Accordance with 37 C.F.R. § 1.704(d) (2 pages), Form 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 accompanied by a Statement pursuant
to 37 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, as stated below:

|z The Commissioner is hereby authorized to charge any fees that may be due in connection with
this paper or with this application during its entire pendency to Deposit Account No. 50-0911.

Respectfully submitted,
/Stephanie Seidman/

Stephanie Seidman
Reg. No. 33,779

Attorney Docket No.: 33320.03087.US25/3087B
Address all correspondence to: 13565
Stephanie Seidman

Dentons US LLP

4655 Executive Dr., Ste. 700

San Diego, California 92121

Telephone: (619) 595-8010

Facsimile: (619) 595-8135

email: stephanie.seidman@dentons.com

CERTIFICATE OF TRANSMISSION VIA EFS-WEB
I hereby certify that this paper is being transmitted via the
Elcctronic Filing System (EFS-WEB) to the United Statcs
Patent and Trademark Office on July 08, 2020.

/Hyun Jeung Ji/

Hyun Jeung Ji
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
13565 7590 07/16/2020
Dentons US LLP LIU, SAMUEL W
4655 Executive Drive
Suite 700 | ART UNIT PAPER NUMBER |
San Diego, CA 92121 1656
DATE MAILED: 07/16/2020
APPLICATION NO. FILING DATE FIRST NAMED 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, FORMULATIONS AND USES THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/16/2020

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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

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"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed 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; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

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.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

13565 7590 07/16/2020 Certificate of Mailing or Transmission

Dentons US LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
] i States Postal Service with sufficient postage for first class mail in an envelope
4655 Executive Drive addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Suite 700 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
San Diego CA 92121 (Typed or printed name)
(Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED 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, FORMULATIONS AND USES THEREOF

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 10/16/2020
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LIU, SAMUEL W 1656 424-094620
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

. 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 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

(98]

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity [ Government

4a. Fees submitted: (Jissue Fee (IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check (I Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
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.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
15/226,489 08/02/2016 Ge Wei 33320.03087.US25 /3087B 9968
| EXAMINER |
13565 7590 07/16/2020
Dentons US LLP LIU, SAMUEL W
4655 Executive Drive
Suite 700 | ART UNIT PAPER NUMBER |
San Diego, CA 92121 1656

DATE MAILED: 07/16/2020

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 1(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.

Page 3 of 3
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OMB 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 OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB 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 OMB 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 OMB 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. Arecord 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.

Petitioner Merck, Ex. 1002, p. 960



Application No. Applicant(s)
) » 15/226,489 Wei, Ge
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
SAMUEL W LIU 1656 No

-- The MAILING DATE 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.} This communication is responsive to 4/24/2020 & 7/3/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. 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.

4.7 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) CJAll by (0 Some  *c) (J None of the:
1. [J Certified copies of the priority documents have been received.
2. (3 Certified copies of the priority documents have been received in Application No.
3. [ 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(J 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. ] 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.[J Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 4/24/2020.

3.00 Examiner's Comment Regarding Requirement for Deposit 7. (0 Other .

of Biological Material
4.4 Interview Summary (PTO-413),
Paper No./Mail Date. 7/3/2020.

/SAMUEL W LIU/ /MANJUNATH N RAO/
Examiner, Art Unit 1656 Supervisory Patent Examiner, Art Unit 1656

U.S. Patent and Trademark Office )
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200701
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Application/Control Number: 15/226,489 Page 2
Art Unit: 1656

Notice of Pre-AIA or AIA Status

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 ameng 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 ameng 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; H at 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 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; 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 347; S at a position corresponding to position 347; 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 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.

Claim 4 (Currently amended). A The modified PH20 polypeptide of claim 3, comprising
the amino acid sequence selected from the group consisting of setferth-as-any-ef 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 exhibits at least

96% sequence identity to a the amino acid sequence ef-amineaeidssetforth-as-anyof 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-forth-as-any-of 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 exhibits at least 96% sequence identity to & the amino
acid sequence ef-amino-acidssetforth-asany-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:

[1] 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 to any of SEQ ID NOs: 3
and 32-66 (wherein SEQ ID NO:7 is the full-length human PH20 polypeptide, SEQ ID NO:3
and 32-66 is C-terminal truncated variant forms of SEQ 1D 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) of claims 1-3, 5-14, 19 and 23 is withdrawn in light of the amendment of
claims 1 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 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 32-66.

[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 1 and 3, and in light of that none of the cited references Prothmann, Lin
and ‘457 or combination thereof reasonably renders claim 1 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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Continuation of Substance of Interview including description of the general nature of what was agreed
to if an agreement was reached, or any other comments:

Discussed allowability of the amended claims 1-14, 19, 23, 27 and 28. Examiners indicated that the
amendment (filed 4/2/4/2020) overcomes the 101 rejection and 112(b), 102 and 103 rejections of
record. Examiners pointed that, however, new claims 27-28 have 112(b) issue because the claims do
not make it clear which form PH20 polypeptide “modified” or/and “unmodified” PH20 polypeptide is
soluble, and that for considering allowability, claims 1 and 3-5 need to be further amended (see the
section “Examiner's Amendment” in Allowability Notice). In addition, Examiners pointed out that the
process claims 20-22 and 24-26 (which are directed to treatment of disease/disorder including a
tumor, a cardiovascular disorder or/and an ophthalmic disorder using a composition comprising a
modified PH20 polypeptide) previously withdrawn from further consideration should be canceled in
order to considered allowability of this case. Applicants’ representative accepted the examiners
proposed amendment (see “Examiner's Amendment” in Allowability Notice) and agreed to cancel
claims 20-22 and 24-26.
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Inventor(s): Wei ef al. Attorney Docket No.: 33320.03087.US25/3087B
Serial No. : 15/226,489 Comments on Reasons for Allowance and
Filed . August 02, 2016 Amendment Pursuant to 37 C.F.R. §1.312

AMENDMENTS TO THE CLAIMS:

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 replacement{s)_confers the increased hyaluronidase activity,

and is/are 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 SEQ ID NO:3-which-eonfers-the
. el d ity

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
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histidine€H) at a position corresponding to position 1; Q at a position corresponding

to position 1; V at a position corresponding to position 15; E at a position corresponding to
position 24; H at a position corresponding to position 24; K at a position corresponding to
position 27; R at a position corresponding to position 27; E at a position corresponding to
position 29; I at a position corresponding to position 29; L at a position corresponding to
position 29; M at a position corresponding to position 29; P at a position corresponding to
position 29; S at a position corresponding to position 29; V at a position corresponding to
position 29; G at a position corresponding to position 30; H at 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; G at a position corresponding to position 32; H at a position corresponding to
position 32; W at a position corresponding to position 33; F at a position corresponding to
position 37; N at a position corresponding to position 39; T at a position corresponding to
position 39; F at a position corresponding to position 48; H at a position corresponding to
position 48; N at a position corresponding to position 48; W at a position corresponding to
position 63; V at a position corresponding to position 67; A at a position corresponding to
position 69; C at a position corresponding to position 69; F at a position corresponding to
position 69; G at a position corresponding to position 69; I at a position corresponding to
position 69; L at a position corresponding to position 69; M at a position corresponding to
position 69; P at a position corresponding to position 69; R at a position corresponding to
position 69; W at a position corresponding to position 69; Y at a position corresponding to
position 69; R at a position corresponding to position 71; S at a position corresponding to
position 71; M at a position corresponding to position 72; Q at a position corresponding to
position 72; H at a position corresponding to position 73; L at a position corresponding to
position 73; W at a position corresponding to position 73; F at a position corresponding to
position 75; L at a position corresponding to position 75; R at a position corresponding to

position 75; T at a position corresponding to position 75; C at a position corresponding to

-3 -
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position 87; T at a position corresponding to position 87; Y at a position corresponding to
position 87; C at a position corresponding to position 92; I at a position corresponding to
position 93; L at a position corresponding to position 93; R at a position corresponding to
position 93; T at a position corresponding to position 93; R at a position corresponding to
position 94; Q at a position corresponding to position 118; F at a position corresponding to
position 120; V at a position corresponding to position 120; Y at a position corresponding to
position 120; D at a position corresponding to position 135; G at a position corresponding to
position 135; R at a position corresponding to position 135; H at a position corresponding to
position 141; Y at a position corresponding to position 141; R at a position corresponding to
position 147; V at a position corresponding to position 147; K at a position corresponding to
position 148; G at a position corresponding to position 150; K at a position corresponding to
position 151; L at a position corresponding to position 151; M at a position corresponding to
position 151; Q at a position corresponding to position 151; R at a position corresponding to
position 151; R at a position corresponding to position 152; G at a position corresponding to
position 155; K at a position corresponding to position 155; D at a position corresponding to
position 156; A at a position corresponding to position 163; E at a position corresponding to
position 163; K at a position corresponding to position 163; R at a position corresponding to
position 163; M at a position corresponding to position 164; D at a position corresponding to
position 165; N at a position corresponding to position 165; R at a position corresponding to
position 170; D at a position corresponding to position 198; N at a position corresponding to
position 212; M at a position corresponding to position 215; S at a position corresponding to
position 219; K at a position corresponding to position 233; R at a position corresponding to
position 233; R at a position corresponding to position 236; I at a position corresponding to
position 247; T at a position corresponding to position 257; P at a position corresponding to
position 259; Y at a position corresponding to position 260; K at a position corresponding to
position 263; R at a position corresponding to position 263; A at a position corresponding to
position 269; L at a position corresponding to position 271; M at a position corresponding to
position 271; T at a position corresponding to position 272; D at a position corresponding to
position 276; S at a position corresponding to position 276; Y at a position corresponding to
position 276; H at a position corresponding to position 278; K at 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

-4 -
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position 282; A at a position corresponding to position 293; C at a position corresponding to
position 293; F at a position corresponding to position 293; M at a position corresponding to
position 293; P at a position corresponding to position 293; Q at a position corresponding to
position 293; V at a position corresponding to position 293; E at a position corresponding to
position 305; G at a position corresponding to position 308; N at a position corresponding to
position 308; K at a position corresponding to position 313; R at a position corresponding to
position 313; H at a position corresponding to position 320; K at a position corresponding to
position 320; R at a position corresponding to position 320; R at a position corresponding to
position 324; A at a position corresponding to position 325; D at a position corresponding to
position 325; E at a position corresponding to position 325; G at a position corresponding to
position 325; H at a position corresponding to position 325; K at a position corresponding to
position 325; M at a position corresponding to position 325; N at a position corresponding to
position 325; Q at a position corresponding to position 325; S at a position corresponding to
position 325; V at 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; S at a position corresponding to position 328; Y at a position corresponding to
position 328; V at a position corresponding to position 353; T at a position corresponding to
position 359; R at a position corresponding to position 371; P at a position corresponding to
position 377; T at a position corresponding to position 377; W at a position corresponding to
position 380; Y at a position corresponding to position 380; K at a position corresponding to
position 389; M at a position corresponding to position 392; R at a position corresponding to
position 395; G at a position corresponding to position 405; A at a position corresponding to
position 409; Q at a position corresponding to position 409; T at a position corresponding to
position 410; P at a position corresponding to position 418; K at a position corresponding to
position 425; K at a position corresponding to position 436; I at a position corresponding to
position 437; M at a position corresponding to position 437; T at a position corresponding to
position 438; F at a position corresponding to position 441; R at a position corresponding to
position 442; A at a position corresponding to position 446; D at a position corresponding to
position 447; N at a position corresponding to position 447; and/or w#th-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; 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; H at 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 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; K at a position corresponding to

position 174; K at a position corresponding to position 206; M at a position corresponding to

-6 -
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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 347; S at a position corresponding to
position 347; 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; T 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; and/or with-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 23, 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, 89,-99, 100,
159, 173, 181, 193, 195, 209-220, 238, 239, 242, 247-252, 267, 269, 277308, 324, 325, 330,
335, 355, 419, 421-423, 425, 428, 435, 455, 456462, 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, 89-99, 100, 159, 173, 181, 193, 195,
209-220, 238, 239, 242, 247-252, 267, 269, 279308, 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.

Petitioner Merck, Ex. 1002, p. 989



Inventor(s): Wei ef al. Attorney Docket No.: 33320.03087.US25/3087B

Serial No. : 15/226,489 Comments on Reasons for Allowance and
Filed . August 02, 2016 Amendment Pursuant to 37 C.F.R. §1.312
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.
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REMARKS

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 H at a position corresponding to position 1, Q
at a position corresponding to position 1, and V at 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:

[1] 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 full-length human
PH20 polypeptide, SEQ ID NO:3 and 32-66 is C-terminal truncated variant forms of
SEQ ID NO:7); there is no naturally-occurring PH20 polypeptide (genctic 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 24A: NO); and
thereof, the claims are eligible.

[2] The 112(b) [rejection] of claims 1-3, 5-14, 19 and 23 is withdrawn in light of
the amendment of claims 1 and 3.

[3] The 102 [rejection] of claims 1-10, 13 and 14 by Prothmann et al. is
withdrawn 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 1 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.

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% 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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Analysis

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 ez
al. (Mol. Phylogenet. Evol. 63:52-63 (2012)), Lin et al. (Proc. Natl. Acad. Sci. U.S.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 120% 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.

B

-14 -

Petitioner Merck, Ex. 1002, p. 995



Inventor(s): Wei ef al. Attorney Docket No.: 33320.03087.US25/3087B
Serial No. : 15/226,489 Comments on Reasons for Allowance and
Filed . August 02, 2016 Amendment Pursuant to 37 C.F.R. §1.312

Entry of the amendments and remarks into the file history of the above-captioned
application respectfully is requested.
Respectfully submitted,

/Stephanie Seidman/
Stephanie Seidman
Reg. No. 33,779

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
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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, U.S. Patent and Trademark Office, 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 OMB control number.

TRANSMIT THIS FORM WITH FEE(S)

SUBSTITUTE PTOL-85 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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PART B — FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571) 273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed
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; and/or (b)
indicating a separate "FEE ADDRESS" for maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Block 1) 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
13565 7590 07/16/2020 accompanying papers. Each additional paper, such as an assignment or
formal drawing, must have its own certificate of mailing or transmission.
Certificate of Transmission by EFS-WEB

Dentons US LLP I hereby certify that this paper is being transmitted via the

4655 Executive Drive Electronic Filing System (EFS-WEB) to the United States Patent

and Trademark Office as follows:

Suite 700 ' :
San Diego, CA 92121-3128 Rosalind E. Smith (Depositor's name)
’
/Rosalind E. Smith/ (Signature)
October 01, 2020 (Date)
[ APPLICATIONNO. | FILING DATE [ FIRST NAMED 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, FORMULATIONS AND USES THEREOF

APPLN. TYPE ENTITY STATUS ISSUE FEE PUBLICATION FEE PREV. PAID ISSUE TOTAL FEE(S) DUE | DATE DUE ‘
FEE
NONPROVISIONAL UNDISCOUNTED $1000 $0 $0 $1000 10/16/2020
[ EXAMINER [ ArRTUNIT | CLASS-SUBCLASS |
LIU, SAMUEL W, 1656 424-094620
1. Change of correspondence address or indication of "Fee Address" 2. For printing on the patent front page, list
(37 CFR 1.363). (1) the names of up to 3 registered patent 1. Dentons US LLP
attorneys or agents OR, alternatively,

[ 1 Change of correspondence address (or Change of

Correspondence Address form PTO/SB/122) attached. () the name of a single firm (having as a 2. Stephanie Seidman

member a registered attorney or agent) and the

[ ] "Fee Address" indication (or "Fee Address" Indication form names of up 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 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. Inclusion of assignee data is only aﬁ)propriate 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 (®) RESIDENCE (CITY and STATE OR COUNTRY)
Halozyme, Inc. San Diego, California

Please check the appropriate assignee category 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: 4b. Payment of Fee(s): (Please first reapply any previously paid fee shown above)

[X] Issue Fee [ 1 A checkinthe amount of in fee(s) is enclosed.

[X] Publication Fee (No small entity discount permitted) [ 1 Paymentby credit card. Form PTO-2038 is attached.

[X ] Advance Order - # of Copies 14 [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 of this form).

5. Change in Entity Status (from status indicated above)
[ 1a. Applicant claims MICRO ENTITY status. See 37 CFR 1.29. 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 abandonment.
[ 1b. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 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.
[ 1c. 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 agply 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 (if 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) October 01, 2020

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 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, U.S. Patent and Trademark Office, 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 OMB control number.

TRANSMIT THIS FORM WITH FEE(S)

SUBSTITUTE PTOL-85 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/226,489 08/02/2016 Ge Wei 33320.03087.US25 / 3087B 9968
13565 7590 10/16/2020 | R |

Dentons US LLP
4655 Executive Drive
Suite 700

San Diego, CA 92121

LIU, SAMUEL W

| 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)

Petitioner Merck, Ex. 1002, p. 1005



Application No. Applicant(s)

15/226,489 Wei etal.
Response to Rule 312 Communication Examiner Art Unit | AIA (FITF) Status
SAMUEL W LIU 1656 | No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. M 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)[J 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)[J disapproved. See explanation below.

e) J entered in part. See explanation below.

/SAMUEL W LIU/ /MANJUNATH N RAO/
Examiner, Art Unit 1656 Supervisory Patent Examiner, Art Unit 1656

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20201009
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OK TC ENTER: /S5.W.L/ 10/08/2020

Attorney Docket No.: 33320.03087.US25/30878B

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Wei ef al. ArtUnit : 1656
Serial No. : 15/226,489 Examiner : Liu, Samuel W.
Filed : August 02, 2016 Conf No. : 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 REFEREMNCES COMSIDERED EXCEPT WHERE LINMED THROUGH. /5.W.L/
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | s, 459 Wei. Ge
H “ ” ”“ Examiner Art Unit
SAMUEL W LIU 1656
O Claims renumbered in the same order as presented by applicant ([ CPA [O T.D. [O R.1.47
CLAIMS
Final |Original|Final OriginallFinaI Original|Final |Original|Final |Original]Final |Original|Final |Original|Final |Original
1 1 10 10
2 2 15 11
N 3 11 12
14% 4 12 13
5 5 16 14
6 6 13 19
7 7 17 23
8 8 3 27
9 9 18 28
Cf’tange(s) appiieci
to clocument,
/MAT./
8,/20/2020
SAMUEL W LIU/ 04 July 2020
Examiner, Art Unit 1656 Total Claims Allowed:
(Assistant Examiner) (Date) 18
/MANJUNATH N RAO/ 06 July 2020 ) . _—
Supervisory Patent Examiner, Art Unit 1656 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 none
U.S. Patent and Trademark Office Part of Paper No.: 20200701

Page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/226,489 12/15/2020 10865400 33320.03087.US25/3087B 9968
13565 7590 11/24/2020
Dentons US LLP
4655 Executive Drive
Suite 700

San Diego, CA 92121

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)

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 Wet, 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)

Petitioner Merck, Ex. 1002, p. 1009



Attorney Docket No.: 33320.03087.US25/3087B

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors . Ge Wei et al.

Patent No. : 10,865,400 Art Unit : 1656

Issue Date : December 15, 2020 Examiner : Samuel W. Liu

Serial No. : 15/226,489 Conf. No. : 9968

Filed : 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

APPLICATION FOR PATENT TERM ADJUSTMENT
UNDER 37 C.F.R. § 1.705(b)

Dear Sir:

Patentee hereby files this Application for Patent Term Adjustment Under 37 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

Petitioner Merck, Ex. 1002, p. 1010



Inventors : Ge Wei et al. Attorney Docket: 33320.03087.US25/3087B

Patent No. : 10,865,400 Application for Patent Term Adjustment
Issue Date . December 15, 2020 Under 35 C.F.R. § 1.705(b)
Serial No. 1 15/226,489

Filed : August 02, 2016

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 of Patent Term
Adjustment within two months of the patent grant. The Deftermination of Patent Term
Adjustment Under 35 U.S.C. 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 0 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
37 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 /DS 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
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Inventors : Ge Wei et al. Attorney Docket: 33320.03087.US25/3087B

Patent No. : 10,865,400 Application for Patent Term Adjustment
Issue Date . December 15, 2020 Under 35 C.F.R. § 1.705(b)
Serial No. 1 15/226,489

Filed : August 02, 2016

accompanied by a statement pursuant to 37 C.F.R. § 1.704(d), are exempt from patent term
reductions under 37 C.F.R. § 1.704(c)(6), (¢)(8), (c)(9), and (c)(10).

The IDS filed on July 8, 2020, provides the Office with the requisite statement under
1.704(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 /DS
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.

Adjustments 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 372 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 of USPTO “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.
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Inventors : Ge Wei et al. Attorney Docket: 33320.03087.US25/3087B

Patent No. : 10,865,400 Application for Patent Term Adjustment
Issue Date . December 15, 2020 Under 35 C.F.R. § 1.705(b)
Serial No. 1 15/226,489

Filed : August 02, 2016

If there are any questions, please contact the undersigned. Thank you for your
courtesy and consideration.

Respectfully submitted,

/Stephanie Seidman/
Stephanie Seidman
Reg. No. 33,779

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
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Inventors : Ge Wei et al. Attorney Docket: 33320.03087.US25/3087B

Patent No. : 10,865,400 Application for Patent Term Adjustment
Issue Date . December 15, 2020 Under 35 CF.R. § 1.705(b)
Serial No. 1 15/226,489

Filed : August 02, 2016

Attachment 1
Copy of Patent Term Adjustment Screen from PAIR
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Private Pair Page 1 of 3

formation Retrieval

Home | Patents | Trademarks | Other | Sign-Off Authenticated Session as Stephanie L. Seidman
Patent eBusiness Secured Patent Application Information Retrieval [m]
2L bownload Application Bibliographic Data & o der certified Application As Filed Qrder Certified File Wrapper &M

* Electronic Filing
33320.03087.US25/ (3]

* Patent Application Information 15/226,489 PH20 POLYPEPTIDE VARIANTS, FORMULATIONS AND USES THEREOF
(PAIR) 3087B L
*. Patent Ownership Select ApplicatonfTransaction) Image File' Patent Term | Conbnuity Fees Pubhshed Address & Supplemental Assignments Chsplay
*. Fees New Case Data History Wrappsr  Adusiments Data I iDocuMSnlsAtlnmeylAqem Content . References
* Sucolemental Resources & Supgort Patent Term Adjustment
Patent Information Filing or 371(c) Date: 08-02-2016 Overlapping Days Between {A and B} or {A and C}: 0
Patent Guidance and General Info Issue Date of Patent: 12-15-2020 Non-Overlapping USPTO Delays: 903 OK
:' %‘M X A Delays: 402 OK PTO Manual Adjustments: 0
Emplovee & Office Directories .
* Resources & Public Notices B Delays: 501 OK Applicant Delays: (181-75+3 =109 days).......ccc.coouvcrirsne 181 NO
C Delays: 0 Total PTA Adjustments; (903 -109 =794 days) 722 NO
Patent Searches . R
patent Officiol Gagelie Patent Term Adjustment History Explanation Of Calculations o
* Search Patents & Applications Number Date Contents Description PTO(Days) APPL(Days) Start
* Search Biological Sequences 135.5 12-15-2020  PTA 36 Months 501 0.5 0K
" Coples, Products & Services 135 12-15-2020  Patent Issue Date Used in PTA Calculation 0
Other 134 11-11-2020 Export to Final Data Capture 0
Copvrights 133 11-09-2020 Finished Initial Data Capture 0]
foademarks 132 11-10-2020 Dispatch to FDC 0
Reports 131 11-10-2020 Application Is Considered Ready for Issue 0
130 07-08-2020 Information Disclosure Statement considered o]
129 10-16-2020 Email Notification 0
128 10-16-2020 Mail Response to 312 Amendment (PTO-271) 16 123 OK
127 10-11-2020  Office Action Review o]
126 10-09-2020 Response to Amendment under Rule 312 0
125 10-09-2020 Printer Rush- No mailing 0
124 10-08-2020  Pubs Case Remand to TC o]
123 10-01-2020 Amendment after Notice of Allowance (Rule 312) 0
122 10-01-2020 Issue Fee Payment Verified 0
121 10-01-2020 Issue Fee Payment Received 0
120 08-27-2020 Email Notification 0
119 08-27-2020  Mail Miscellaneous Communication to Applicant 0
118 08-22-2020  Printer Rush- No mailing 0
117 08-22-2020  Miscellaneous Communication to Applicant - No Action Count 0
116 08-22-2020 Information Disclosure Statement considered o]
115 08-21-2020  Pubs Case Remand to TC o]
114 07-22-2020 Sequence Forwarded to Pubs on Tape 0
113 07-15-2020 Export to Initial Data Capture 0
112 07-16-2020 Electronic Review 0
111 07-16-2020 Email Notification 0
110 07-16-2020 _ Mail Notice of Allowance 0 OK
109 07-13-2020 Office Action Review 0
108 07-13-2020 Office Action Review 0
107 07-13-2020 Office Action Review 0
PTO ignored the Safe Harbor Statement 106 07-13-2020 Office Action Review IDS contains Safe Harbor Statement under 1.704(d) and should not 0
under 1.704(d), which was _9 105 07-08-2020 Information Disclosure Statement (IDS) Filed have been accorded applicant delay. @ 77 NO
present for this IDS. 104 07-13-2020  Issue Revision Completed N— 0
103 07-13-2020 Document Verification 0
102 07-13-2020  Notice of Allowance Data Verification Completed 0
101 07-08-2020 Information Disclosure Statement (IDS) Filed o]
100 07-08-2020 Information Disclosure Statement (IDS) Filed 0
99 07-06-2020  Examiner's Amendment Communication o]
98 07-06-2020  Reasons for Allowance o]
97 07-06-2020 Interview Summary - Examiner Initiated - Telephonic 0
96 07-06-2020  Allowability Notice 0
95 08-29-2018  Information Disclosure Statement considered 0
94 10-15-2019  Information Disclosure Statement considered 0
93 03-08-2019  Information Disclosure Statement considered 0
https://ppair-my.uspto.gov/pair/PrivatePair Vo 12/15/2020
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Private Pair Page 2 of 3
92 04-24-2020  Information Disclosure Statement considered 0
80 05-05-2020  Information Disclosure Statement considered 0
79 04-24-2020 Information Disclosure Statement (IDS) Filed 0
78 04-27-2020 Date Forwarded to Examiner 0
77 04-24-2020  Response after Non-Final Action \b 1 73 K
76 04-24-2020 Request for Extension of Time - Granted 0
75 04-24-2020 Information Disclosure Statement (IDS) Filed 0
74 04-24-2020 Information Disclosure Statement (IDS) Filed 0
73 01-23-2020  Mail Non-Final Rejection 0
72 01-17-2020 Non-Final Rejection 0
10/18/2019 - Request for Corrected Filing 70 10-22-2019  Filing Receipt - Corrected P 0
Receipt filed - 3 days after the response; 69 10-15-2019  Information Disclosure STatemerT (IS et —>(3 days?) —_— 0
correcting the "relationship” from
"CON" to "DIV" as per amendment to the 68 10-20-2019 Date Forwarded to Examiner 0
specification made on 10/15/2020 in 67 10-15-2019  Response after Non-Final Action 61 57 OK
response to the Office action. Possible
3 days of application delay as a 66 10-15-2019  Request for Extension of Time - Granted 0
supplemental submission after a response hadg 5 10-15-2019  Information Disclosure Statement (IDS) Filed 0
already been filed, under 37 CFR 1.704(c)(8).
63 10-15-2019  Mail-Petition Decision - Granted o]
62 09-27-2019  Petition Decision - Granted o]
61 09-27-2019 Mail TC Petition Granted 0
60 09-26-2019  Office Action Review 0
59 09-23-2019  TC Petition Granted 0
58 08-09-2019 Petition Entered 0
57 05-15-2019 Mail Non-Final Rejection 0
56 05-09-2019 Non-Final Rejection 0
53 04-26-2019  Information Disclosure Statement considered 0
52 04-26-2019  Information Disclosure Statement considered o]
48 03-08-2019 Information Disclosure Statement (IDS) Filed 0
43 03-20-2019 Date Forwarded to Examiner o]
42 03-08-2019  Response to Election / Restriction Filed 28 380K
41 03-08-2019 Request for Extension of Time - Granted 0
40 03-08-2019  Information Disclosure Statement (IDS) Filed 0
38 11-08-2018  Mail Restriction Requirement 402 0.5 OK
37 11-05-2018  Restriction/Election Requirement 0
35 08-29-2018 Information Disclosure Statement (IDS) Filed 0
34 08-29-2018 Information Disclosure Statement (IDS) Filed 0
33 08-29-2018 Information Disclosure Statement (IDS) Filed 0
31 09-15-2017  Electronic Information Disclosure Statement 0
30 09-15-2017  Electronic Information Disclosure Statement 0
28 09-15-2017 Information Disclosure Statement (IDS) Filed 0
27 12-15-2016  Application ready for PDX access by participating foreign offices 0
26 12-15-2016  PG-Pub Issue Notification 0
25 08-02-2016  Oath or Declaration Filed (Including Supplemental) 0
24 08-29-2016  Miscellaneous Incoming Letter 0
23 09-23-2016  Change in Power of Attorney (May Include Associate POA) 0
22 08-31-2016  CRF Is Good Technically / Entered into Database 0
21 09-06-2016  Case Docketed to Examiner in GAU 0
20 09-06-2016  Application Dispatched from OIPE 0
19 09-06-2016 FITF set to NO - revise initial setting 0
18 08-29-2016  Patent Term Adjustment - Ready for Examination 0
17 09-06-2016  Application Is Now Complete 0
16 09-06-2016  Filing Receipt - Updated 0
15 08-29-2016  Additional Application Filing Fees 0
14 08-29-2016 CRF Disk Has Been Received by Preexam / Group / PCT 0
12 08-24-2016  Information Disclosure Statement (IDS) Filed 0
11 08-10-2016 CRF Is Flawed Technically / Not Entered into Database 0
10 08-15-2016 Filing Receipt 0
9 08-15-2016 SEQUENCE ERRORS 0
8 08-02-2016 PTO/SB/69-Authorize EPO Access to Search Results 0
7 08-02-2016  Applicants have given acceptable permission for participating foreign 0
6 08-02-2016 CRF Disk Has Been Received by Preexam / Group / PCT 0
5 08-03-2016  Cleared by L&R (LARS) 0
4 08-03-2016 Referred to Level 2 (LARS) by OIPE CSR 0
3 08-02-2016 IFW Scan & PACR Auto Security Review 0
> 08-02-2016 ENTITY STATUS SET TO UNDISCOUNTED (INITIAL DEFAULT SETTING OR 0
STATUS CHANGE)
1 08-02-2016 Initial Exam Team nn
0.5 08-02-2016 Filing date 0
https://ppair-my.uspto.gov/pair/PrivatePair 12/15/2020
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If you need help:

 Contact the Patent Electronic Business Center at (866) 217-9197yy: (toll free) or e-mail EBC@uspto.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‘_’ .

e Send general guestions about USPTO programs to the USPTO Contact Center (UCC) .
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Privacy Policy
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Emergencies/Security Alerts
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NoFEAR) Act
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Freedom of Information Act (FOIA)

Department of Commerce NoFEAR
Act Report
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STOP!Fakes.gov

Department of Commerce

USA.gov
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eCareEs

Site Index

Contact Us
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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/Rosalind Smith

Attorney Docket Number:

33320.03087.US25 /30878

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Sub-Total in

Amount USD($)

Quantity

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 SulLJ’-s'I'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 210
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Electronic Acknowledgement Receipt

EFS ID: 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 /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 ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

144507

1 Transmittal Letter 3087Btra_12-30-20.pdf no 1

ca9785e0e5d082527962d2e2fbff6478f39d|

Warnings:

Information:

416139

2 Patent Term Adjustment Petition 3087Bpta_12-30-20.pdf no 8

89c20b2997a91b728fo782ef13dcbéf30f24]
4133

Warnings:

Information:

30769

3 Fee Worksheet (SB06) fee-info.pdf no 2

1018431f344459d581739e952f26a6f75e5f|

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 Applications 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 Application 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 Application 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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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 PATENT AND TRADEMARK OFFICE

Inventors . Ge Wei et al.

Patent No. : 10,865,400 Art Unit : 1656

Issue Date : December 15, 2020 Examiner : Samuel W. Liu

Serial No. : 15/226,489 Conf. No. : 9968

Filed : 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 1erm Adjustment Under 37 C. IF.R.
$ 1.705(b) (4 pages) and 1 attachment, in response to the Determination of Patent Term
Adjustment Under 35 U.S.C. § 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.
X Fee set forth in § 1.18(e) for application for patent term adjustment: $210.00

X 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.

Respectfully submitted,

/Stephanie Seidman/
Stephanie Seidman
Reg. No. 33,779

Attorney Docket No. 33320.03087.US25/3087B
Address all correspondence to:

Customer No. 13565

Stephanie Seidman

Dentons US LLP

4655 Exccutive Drive, Suite 700

San Diego, California 92121 CERTIFICATE OF TRANSMISSION BY EFS-WEB
Telephone: (619) 595-8010 I hereby certify that this paper is being transmitted via the
Facsimile: (619) 595-8135 Electronic Filing System (EFS-WEB) to the United States

. . . Patent and Trademark Office on December 30, 2020.
email: stephanie seidman(@dentons.com

/Rosalind E. Smith/
Rosalind E. Smith
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
15/226,489 08/02/2016 Ge Wei 33320.03087.US25 / 3087B 9968
13565 7590 09/01/2021 | R |

Dentons US LLP
4655 Executive Drive
Suite 700

San Diego, CA 92121

LIU, SAMUEL W

| 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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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Patent No. 10,865,400 .
Issue Date: 15 Dec 2020 . REDETERMINATION OF

Application No. 15/226,489 . PATENT TERM
Filing or 371(c) Date: 2 Aug 2016 . ADJUSTMENT
Attorney Docket No. 33320.03087.US25 /

3087B

This is a decision on the “APPLICATION FOR PATENT TERM ADJUSTMENT UNDER 37
C.F.R. §1.705(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 nof 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:

) The period of delay under 35 U.S.C. § 154(b)(1)(A) (“A Delay”) is 402 days,

2) The period of delay under 35 U.S.C. § 154(b)(1)(B) (“B Delay”) is 501 days;

3) The period of delay under 35 U.S.C. § 154(b)(1)(C) (“C Delay”) is O days;

@) The number of days of overlapping delay (“Overlap”) between the periods of
A Delay, B Delay, and C Delay is 0 days; and

&) The period of delay under 35 U.S.C. § 154(b)(2)(C) (“Applicant Delay”) is
181 days.
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Application No. 15/226,489 Page 2

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 PTA:

PTA = A Delay + B Delay + C Delay — Overlap —Applicant Delay

The PTA 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 of reduction 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 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 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 PTA 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 of reduction is warranted.

Therefore, the Office finds that the period of Applicant Delay is 170 (28 + 61 +3 + 1+ 77), and
the correct PTA 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
PTA 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 of B 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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Application No. 15/226,489 Page 3

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 PTA and confirmed the number of days of Overlap is 0 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
1.704(c)(8).

37 CFR 1.704(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 of reduction under 37 CFR 1.704(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 1.704(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 of reduction 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)(1) states, in pertinent part:

(d)(1) 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 (¢)(10) 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:

@) 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)(1)(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 PTA calculations has revealed an error in the calculation of delay under 37 CFR
1.704(c)(10) 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. lancu, 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. lancu 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 of reduction, 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
of reduction has been entered. The 16 day period of reduction 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 PTA 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 PTA 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
Attn: Office of Petitions

By hand: 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 etal.

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 /30878

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description

Fee Code

Quantity Amount

Sub-Total in
USD(S)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

CERTIFICATE OF CORRECTION

1811

160 160
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Description Fee Code Quantity Amount SulLJ’-s'I'g(t;)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Electronic Acknowledgement Receipt

EFS ID: 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 /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:
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Attorney Docket No.: 33320.03087.US5/3087B

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Wei et al. Art Unit : 1656

Patent No. : 10,865,400 Examiner : Liu, Samuel W.

Issue Date : December 15, 2020 Conf. No. : 9968

Serial No. : 15/226,489 Cust. No. : 13565

Filed : August 02, 2016

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.

E 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.

Respectfully submitted,
/Stephanie Seidman/

Stephanie Seidman
Reg. No. 33,779

Attorney Docket No.: 33320.03087.US25/3087B
Addpress all correspondence to: 13565
Stephanie Scidman

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

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 September 16, 2021.

/Anh Nguyen/
Anh Nguyen
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Wei et al. Art Unit : 1656

Patent No. : 10,865,400 Examiner : Liu, Samuel W.

Issue Date : December 15, 2020 Conf. No. : 9968

Serial No. : 15/226,489 Cust. No. : 13565

Filed : August 02, 2016

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

CITOTS!:

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 Ttem (56) References Cited, in OTHER PUBLICATIONS, on page 3, 1st

column, line 26, please replace "claimed" with —claims—;

In Ttem (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 —M at—;

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 —m-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
Trademark Office On September 16, 2021.

/Anh Nguyen/
Anh Nguyen
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Inventor(s): Wei ef al. Attorney Docket No.: 33320.03087.US25/3087B

Patent No. : 10,865,400 Request for Certificate of Correction Pursuant to
Issue Date : December 15, 2020 37 CF.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 —m-site—;
At column 69, line 10, please replace "w-site" with —m-site—;
At column 69, line 46, please replace "w-site" with —m-site—;
At column 69, line 53, please replace "w-site" with —m-site—;
At column 90, line 40, please replace "179" with —[79—;

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
\ PRSTVY
33 CDHNVY 34 ILNSTV 35 ADGPRS
36 CFVWY 37 CEGNS 38 EGKLNQRT
Y
39 CDFW 40 ADEGKNRST 41 Q
\
42 DEHIKLMPQ 43 AEFGIKLQR 44 ACFGHILNQ
RSTV \% RSTWY
45 ADFGPW 46 PW 47 \
48 P 49 CDGHP 50 \
51 CFIMPTWY 52 CEFWY 53 ACDEGHLNP
QRSTWY
54 DEGPRY 55 ADGHNPQRT 56 ACEGHIKLP
VY RSTVW
57 ADFGIMPQR 58 A 59 AEILMPRTYV
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
STV
2
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69 NT 70 Q 71 P
72 CFHIPVW 73 P 75 DGP
76 ACFGIK LPQ 77 DELPQRTV 78 ADIMPTY
RSTVW
79 ADFGHKNPS 80 ADEF GIKLM 81 ACEGHLNPS
WY NRSTVY VWY
82 YEK 84 Y 85 ACDEFGHNQ
ST
86 CP 87 P 88 ACEFGIKLM
PRSTVY
89 ADEGQSTWY 90 CG 91 DEFGHILT
92 EFHKPQRWY 94 GP 95 ACEFGHKLM
PQSVWY
96 SVHPRSTW 98 P 99 CEGINPVW
100 CEFGNPRST 101 ACFHIKLMN 102 P
WY QRST
103 AEFGHILQRT 104 FPW 105 CMN
VWY
106 ACDFHLMNP 107 ACHKPQSVW 108 DEFKLMPQT
SWY VY
109 CDELMRTW 110 FKLMPW 111 HIQ
112 CEGHLNPS 113 RV 114 ILPTV
115 ACDFGHIKL 116 ACDEGHILN 117 DGIKNQRSV
MRSVY PQSVW W
118 CDEGPRWY 119 AKILNPR 121 ACEFGHKLM
PWY
122 A CEFIKQRS 123 ACDEHLMPQ 124 CDEFN
TV RSTVY
125 CDGLNW 126 FHILNPY 127 K
128 EP 129 ACDEGHLPQ 130 CDGHLNST
STVW WY
131 P 132 P 133 DEFGHLMNP
RTVW
134 ACDFGHKPQ 135 P 136 P
RSW
137 FGHNPRWY 138 \ 139 P
143 CHPRST 144 AEFIKPQSVY 145 TW
149 E 149 P 150 \4
152 L 153 EFMPRTV 154 DEGPSWY
155 PY 156 P 157 ACDEGHIKL
MPQRSTV
158 DKPRY 159 WY 161 \
163 CP 164 ACDEGHNPQ 165 CHPT
R
166 D 167 \% 168 ACDEFGKLP
RSVWY
169 ADFGHKNPQ 170 CDEGMPWY 171 CDHMNRSW
STY Y
172 DEILPQTVW 173 DEGHILMPS 174 P
Y VWY
175 CDGKPRS 176 ACEFGHIPQS 177 ACDFGHLM
TVW QRSTVW
178 EILVW 180 ACEPRS 181 ACDEFHIKL
RS
3
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Request for Certificate of Correction Pursuant to
37 CF.R. §§ 1.322 and 1.323
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Filed : August 02, 2016
182 ACDEHNPQR 183 CDEGIKNPQ 184 ACDEFGHKL
STVY RSV MPRSV
185 ADEFGIKPRS 186 ADGHIKLNP 187 AFGHILMNQ
TVWY QRSVW RSTVWY
188 ACFGHLMNP 189 AEGHKLMNP 190 CEFGHKLNQ
QRSTVW RSTVWY RSTVW
191 AEFGKLMPQ 192 CFGKLMNPQ 193 ADKLMPV
RSTVWY RVWY
194 ACILPSTV 195 S 197 C
198 A% 199 EGHIKLPRS 200 AFGHKLMPQ
W RSWY
201 AFLMNPRST 202 AEFGHKNPQ 203 ADEGHLMN
VW RVWY QRSTV
204 ACEGHIKQR 206 CDFGPY 207 AFGMPQRST
ST VW
208 DGPW 209 CP 210 ACDEGKMN
PSTVWY
211 CFGHIKMPR 212 AGHIKLMPV 213 PS
STVW W
214 ACDEGHKNP 215 CP 216 DEGHIKLMN
RSTY PQRTV
217 ACGHPQSTV 218 AIKLPSYV 219 P
\\
220 GKNPRW 221 DEHKPR 222 PY
223 CDEGHKLPQ 224 ADEFGMPQR 225 ADEGHKPQR
RSTVWY STWY TVW
226 ACDEFGLNQ 227 AFGHIKLMP 228 AEFGHLMNP
RSTVWY QRTVWY RSTW
229 EFGKLPQTV 230 AEGHKMNPR 231 ACDFGHIKL
\\% STVWY PQRSV
232 CGHKLNPQV 233 DIPST 234 ADEGHNPST
Y VW
235 FLMRWY 236 CILNQTY 238 FGLPVWY
239 CFGHILPRST 240 EFGNWY 241 ACDEGIPRS
VWY TVW
242 ACDGILMPR 243 CDFGHLMPQ 244 ADGIVY
STVW RSWY
245 ACFLPQRSTV 246 ACDEGHIKL 247 ACFHNPQRS
MPSTVW TWY
248 CDEGIMPT 249 AGHIKMQSY 250 CFGHKLMNP
QRSTVW
251 DFGHKPSTW 252 ADEFGHIKL 253 ADEGHLMN
NPSTY QRSW
254 CDEGIKLPQR 255 CDLPVW 256 CDEGP
TVWY
257 D 258 LPVW 260 CP
261 P 262 ADE GHIKQR 263 EFPQW
STVWY
264 DEFG LMRTV 265 ADFGHKLMN 266 ACGHMPQRS
WY QRS TVW
267 DGHIKNRSW 268 ACFGHKLNP 269 EKLMNPQR
QSTVW
270 ACEFGHIPY 271 ADEHKTW 272 HLNPW
273 ACDGILPQSV 274 CEGHNQWY 275 AFGIKLMQT
\\% VW
4
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37 CF.R. §§ 1.322 and 1.323
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Filed : August 02, 2016
276 FPW 278 MP 279 ACFGLWY
280 DI MNRSTVW 281 ADGHIKNPQ 282 FLVWY
RSVW
283 ACDFW 284 CDFW 284 CIP
285 KPRTV 286 ACDFHKMPT 287 ACDEGKLNP
Y QRS
288 DEFGHIKPRT 289 ACEGHLPQR 290 DQY
SY
291 ACDEFMNTW 292 ILT 293 EN
Y
294 AEGHKLNPQ 295 CGHILNPTV 296 CFGIKMQRS
RSTW Y TVWY
297 CEHLNPQRS 298 CELMNPQST 299 ACDFGHLMP
TY WY QT
300 ACDEFLMNP 301 EGHKMNPQR 302 CDEFGHLMP
QSTVW SWY RSTY
303 ACDEFGKLM 304 ACDGIMNPQ 305 LPQRSTVY
RWY STVY
306 ACHILVWY 307 CIP 308 CFLMVWY
310 CEFKL 311 CEFILPVW 312 CEMVW
313 C 314 CLW 315 CIlV
316 EGIKLMPRST 317 G P 318 CPW
VWY
319 CEFGHIKMP 320 CPV 321 EMP
QRSVWY
322 CDEGILNPRS 323 ACEGHKNRS 324 CFPVWY
TVW TV
325 CREGHNW 327 AEFGHNQRS 329 CFGHIKLNQ
TVWY RSTVWY
330 ACDEGILMN 331 ACDEFHKQR 332 ACDEFGHKL
PRSVW STWY NPRSTY
333 GHIKPRSTW 334 ACDEGMNRS 335 FGHIKLPVW
Y Y
336 AEFGKNPRS 337 CFGIKLMRT 338 CDEFGHIKL
TVWY \\%4 PRTV
339 DEFGHLNPST 340 ACDEFGHKP 341 AEGHKLMN
VWY RSTVW QRST VY
342 DEFHKLMPQ 343 CDFIPW 344 FGHLMNPQR
RTY STWY
345 A CEHKNQRT 346 ADFGIKLMP 347 CFIPTVW
VY RSTVW
348 CHILPQRTV 349 DFGPVWY 350 ADEFHKLM
WY NPRSTVY
351 CDEFHNRWY 352 ADEFGKMPQ 353 CFGHKLMQ
RSTVWY RSW
354 CDEGHIKLM 355 DFGHLMNPQ 356 CGKLPRTVW
PQSVWY RSTVWY
357 DEFGLMQR 358 EHIKPQRW 359 AFGLPW
360 ACEFGIKLMP 361 ACEGMNPQR 362 ACEGHKLM
QRV SVW NPRSTVW
363 ACDEFGHIPQ 364 ACDEFGKLM 365 ACDEGMNP
RSTVW PRSTVY QRSTWY
366 ACEFGKMPQ 367 EFILMQV 368 CPW
RTW
5
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369 CEFIKLPQV 370 ADEGHKLNP 371 P
\\ QRSVY
372 ADEFGHKLN 373 CPW 374 DE
PRSTVW
375 CFPVY 376 I1PW 377 CILV
378 DEFILMQTW 379 ACEFILMW 380 CDEGQRS
Y
381 GLPWY 382 EGHKLMNPQ 383 GP
RSTWY
384 CFMQST 385 CLMPWY 386 ACFGHILMN
QRSTVY
387 CEFGHILMN 388 CGPQ 389 FV
VWY
390 ACEFGHLNP 391 ADGHKNPQR 392 CP
RSTVWY STVWY
393 CP 394 ADEGIKNPQ 395 CLMP
RSTV
396 CFGIPY 397 ACEFGILMP 398 ACEGHILNP
QTV RSTVWY
399 DP 400 ADEFGILMP 401 CFHKRWY
QRSTVY
402 ADEFLMPQR 403 ACEGHKLMN 404 CDFGHLMN
STVWY PQRT RVWY
405 CI1V 406 PR 408 AEFGIKLPR
STVWY
410 \ 411 DEFG 412 EH
413 HIKLP 414 ADEGHKRST 415 CDEP
416 CS 417 ADEFGHKMP 419 DP
QR
420 ADFGHKLNR 422 CDGHLMNQ 423 ADEFGHLMP
STWY RSY QRSTVW
424 ACEGHNQRS 425 ELPWY 426 CFMR
WY
427 ACFLPVWY 428 ACDEGHNRS 429 ADKLNPSTV
Y WY
430 ADELMNSTV 431 P 432 CFIKLMPY
434 HKPQRW 437 T 438 Y
439 N R 440 Q 441 R
442 MN S 443 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-
1508—;

At column 293, line 26, please replace "PTC-4245" with —PTC-424S—.
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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]]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 replacementsireplacement(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]]7. 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 1; Q at a position corresponding to position 1; V at a position corresponding to
position 15; E at a position corresponding to position 24; H at a position corresponding to
position 24; K at a position corresponding to position 27; R at a position corresponding to
position 27; E at a position corresponding to position 29; I at a position corresponding to
position 29; L at a position corresponding to position 29; M at a position corresponding to
position 29; P at a position corresponding to position 29; S at a position corresponding to
position 29; V at a position corresponding to position 29; G at a position corresponding to
position 30; H at 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; G at a position corresponding to
position 32; H at a position corresponding to position 32; W at a position corresponding to
position 33; F at a position corresponding to position 37; N at a position corresponding to
position 39; T at a position corresponding to position 39; F at a position corresponding to
position 48; H at a position corresponding to position 48; N at a position corresponding to
position 48; W at a position corresponding to position 63; V at a position corresponding to
position 67; A at a position corresponding to position 69; C at a position corresponding to
position 69; F at a position corresponding to position 69; G at a position corresponding to
position 69; I at a position corresponding to position 69; L at a position corresponding to
position 69; M at a position corresponding to position 69; P at a position corresponding to
position 69; R at a position corresponding to position 69; W at a position corresponding to
position 69; Y at a position corresponding to position 69; R at a position corresponding to
position 71; S at a position corresponding to position 71; M at a position corresponding to
position 72; Q at a position corresponding to position 72; H at a position corresponding to

position 73; L at a position corresponding to position 73; W at a position corresponding to

8
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position 73; F at a position corresponding to position 75; L at a position corresponding to
position 75; R at a position corresponding to position 75; T at a position corresponding to
position 75; C at a position corresponding to position 87; T at a position corresponding to
position 87; Y at a position corresponding to position 87; C at a position corresponding to
position 92; I at a position corresponding to position 93; L at a position corresponding to
position 93; R at a position corresponding to position 93; T at a position corresponding to
position 93; R at a position corresponding to position 94; Q at a position corresponding to
position 118; F at a position corresponding to position 120; V at a position corresponding to
position 120; Y at a position corresponding to position 120; D at a position corresponding to
position 135; G at a position corresponding to position 135; R at a position corresponding to
position 135; H at a position corresponding to position 141; Y at a position corresponding to
position 141; R at a position corresponding to position 147; V at a position corresponding to
position 147; K at a position corresponding to position 148; G at a position corresponding to
position 150; K at a position corresponding to position 151; L at 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; G at a position corresponding to position 155; K at a position
corresponding to position 155; D at a position corresponding to position 156; A at a position
corresponding to position 163; E at a position corresponding to position 163; K at a position
corresponding to position 163; R at a position corresponding to position 163; M at a position
corresponding to position 164; D at a position corresponding to position 165; N at a position
corresponding to position 165; R at a position corresponding to position 170; D at a position
corresponding to position 198; N at a position corresponding to position 212; M at a position
corresponding to position 215; S at a position corresponding to position 219; K at a position
corresponding to position 233; R at a position corresponding to position 233; R at a position
corresponding to position 236; I at a position corresponding to position 247; T at a position
corresponding to position 257; P at a position corresponding to position 259; Y at a position
corresponding to position 260; K at a position corresponding to position 263; R at a position
corresponding to position 263; A at a position corresponding to position 269; L at a position
corresponding to position 271; M at a position corresponding to position 271; T at a position
corresponding to position 272; D at a position corresponding to position 276; S at a position

corresponding to position 276; Y at a position corresponding to position 276; H at a position
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corresponding to position 278; K at 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; C at a position corresponding to position 293; F at a position
corresponding to position 293; M at a position corresponding to position 293; P at a position
corresponding to position 293; Q at a position corresponding to position 293; V at a position
corresponding to position 293; E at a position corresponding to position 305; G at a position
corresponding to position 308; N at a position corresponding to position 308; K at a position
corresponding to position 313; R at a position corresponding to position 313; H at a position
corresponding to position 320; K at a position corresponding to position 320; R at a position
corresponding to position 320; R at a position corresponding to position 324; A at a position
corresponding to position 325; D at a position corresponding to position 325; E at a position
corresponding to position 325; G at a position corresponding to position 325; H at a position
corresponding to position 325; K at a position corresponding to position 325; M at a position
corresponding to position 325; N at a position corresponding to position 325; Q at a position
corresponding to position 325; S at a position corresponding to position 325; V at 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; S at a position
corresponding to position 328; Y at a position corresponding to position 328; V at a position
corresponding to position 353; T at a position corresponding to position 359; R at a position
corresponding to position 371; P at a position corresponding to position 377; T at a position
corresponding to position 377; W at a position corresponding to position 380; Y at a position
corresponding to position 380; K at a position corresponding to position 389; M at a position
corresponding to position 392; R at a position corresponding to position 395; G at a position
corresponding to position 405; A at a position corresponding to position 409; Q at a position
corresponding to position 409; T at a position corresponding to position 410; P at a position
corresponding to position 418; K at a position corresponding to position 425; K at a position
corresponding to position 436; I at a position corresponding to position 437; M at a position
corresponding to position 437; T at a position corresponding to position 438; F at a position
corresponding to position 441; R at a position corresponding to position 442; A at a position

corresponding to position 446; D at a position corresponding to position 447; N at 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 P} 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]]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 replacementsireplacement(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 eenditrens-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; 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; H at 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
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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 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; 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 347; S at a position corresponding to
position 347; 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; T 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
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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,]]445; and/or 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.

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]]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]]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, 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]]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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REMARKS

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 “M at,” 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 “w-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 “I79” 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 M P,” 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 “C L M P” 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 D E G P,” 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 [256C, 1256D, 1256E, 1256G and 1256P. The replacements “C D E 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.FR. § 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.FR. § 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 “Rat” with “R at” 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.FR. § 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.FR. § 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 CF.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
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page 8, line 29, respectively. In the Amendment Pursuant to 37 CF.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 37
C.FR. § 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.

Respectfully submitted,
[Stephanie Seidman/

Stephanie Seidman
Reg. No. 33,779

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: sigphanie.seidman/@dentons.com
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only UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION
Page 1 of 28
PATENT NO. .. 10,865,400
APPLICATION NO. . 15/226,489
DATED .. DECEMBER 15, 2020
INVENTOR(S) .. WEI ETAL.

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 —M at—;
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)—;

MAILING ADDRESS OF SENDER:

Stephanie Seidman

Dentons US LLP

4655 Executive Drive, Suite 700
San Diego, CA, 92121
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At column 69, line 2, please replace "w-site" with —wo-site—;

At column 69, line 5, please replace "w-site" with —m-site—;

At column 69, line 10, please replace "w-site" with —m-site—;

At column 69, line 46, please replace "w-site" with —m-site—;

At column 69, line 53, please replace "w-site" with —®-site—;

At column 90, line 40, please replace "179" with —I[79—;
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:
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

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 EGILMYV
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
\ PRSTVY
33 CDHNVY 34 ILNSTV 35 ADGPRS
36 CFVWY 37 CEGNS 38 EGKLNQRT
w
39 CDFW 40 ADEGKNRST 41 Q
\
42 DEHIKLMPQ 43 AEFGIKLQR 44 ACFGHILNQ
RSTV \% RSTWY
45 ADFGPW 46 PW 47 \
48 P 49 CDGHP 50 Vv
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51 CFIMPTWY 52 CEFWY 53 ACDEGHLNP
QRSTWY
54 DEGPRY 55 ADGHNPQRT 56 ACEGHIKLP
VY RSTVW
57 ADFGIMPQR 58 A 59 AEILMPRTV
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
STV
69 NT 70 Q 71 P
72 CFHIPVW 73 P 75 DGP
76 ACFGIK LPQ 77 DELPQRTV 78 ADIMPTY
RSTVW
79 ADFGHKNPS 30 ADEF GIKLM 81 ACEGHLNPS
WY NRSTVY VWY
82 YEK 84 Y 85 ACDEFGHNOQ
ST
36 CP 87 3 38 ACEFGIKLM
PRSTVY
39 ADEGQSTWY 90 CG 91 DEFGHIL T
92 EFHKPQRWY 94 GP 95 ACEFGHKLM
PQSVWY
96 SVHPRSTW 98 P 99 CEGINPVW
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100 CEFGNPRST 101 ACFHIKLMN 102 P
WY QRST
103 | AEFGHILQRT 104 FPW 105 CMN
VWY
106 ACDFHLMNP 107 ACHKPQSVW 108 DEFKLMPQT
SWY VY
109 CDELMRTW 110 FKLMPW 111 HIQ
112 CEGHLNPS 113 RV 114 ILPTV
115 ACDFGHIKL 116 ACDEGHILN 117 DGIKNQRSV
MRSVY PQSVW W
118 CDEGPRWY 119 AKILNPR 121 ACEFGHKLM
PWY
122 ACEFIKQRS 123 ACDEHLMPQ 124 CDEFN
TV RSTVY
125 CDGLNW 126 FHILNPY 127 K
128 EP 129 ACDEGHLPQ 130 CDGHLNST
STVW WY
131 P 132 P 133 DEFGHLMNP
RTVW
134 ACDFGHKPOQ 135 P 136 P
RSW
137 FGHNPRWY 138 v 139 P
143 CHPRST 144 | AEFIKPQSVY 145 TW
149 E 149 P 150 V
152 L 153 EFMPRTV 154 DEGPSWY
155 PY 156 P 157 ACDEGHIKL
M PQRSTV
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158 DKPRY 159 WY 161 W
163 CP 164 ACDEGHNPQ 165 CHPT
R
166 D 167 A\ 168 ACDEFGKLP
RSVWY
169 ADFGHKNPQ 170 CDEGMPWY 171 CDHMNRSW
STY Y
172 DEILPQTVW 173 DEGHILMPS 174 P
Y VWY
175 CDGKPRS 176 ACEFGHIPQS 177 ACDFGHLM
TVW QRSTVW
178 EILVW 180 ACEPRS 181 ACDEFHIKL
RS
182 ACDEHNPQR 183 CDEGIKNPQ 184 ACDEFGHKL
STVY RSV MPRSV
185 ADEFGIKPRS 186 ADGHIKLNP 187 AFGHILMNQ
TVWY QRSVW RSTVWY
188 ACFGHLMNP 189 AEGHKLMNP 190 CEFGHKLNQ
QRSTVW RSTVWY RSTVW
191 AEFGKLMPQ 192 CFGKLMNPQ 193 ADKLMPV
RSTVWY RVWY
194 ACILPSTV 195 S 197 C
198 Vw 199 EGHIKLPRS 200 AFGHKLMPQ
\ RSWY
201 AFLMNPRST 202 AEFGHKNPQ 203 ADEGHLMN
VW RVWY QRSTV
204 ACEGHIKQR 206 CDFGPY 207 AFGMPQRST
ST VW
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208 DGPW 209 CP 210 ACDEGKMN
PSTVWY
211 CFGHIKMPR 212 AGHIKLMPV 213 PS
STVW W
214 ACDEGHKNP 215 CP 216 DEGHIKLMN
RSTY PQRTV
217 ACGHPQSTYV 218 AIKLPSV 219 P
\
220 GKNPRW 221 DEHKPR 222 PY
223 CDEGHKLPQ 224 ADEFGMPQR 225 ADEGHKPQR
RSTVWY STWY TVW
226 ACDEFGLNQ 227 AFGHIKLMP 228 AEFGHLMNP
RSTVWY QRTVWY RSTW
229 EFGKLPQTV 230 AEGHKMNPR 231 ACDFGHIKL
\ STVWY PQRSV
232 CGHKLNPQV 233 DIPST 234 ADEGHNPST
Y VW
235 FLMRWY 236 CILNQTY 238 FGLPVWY
239 CFGHILPRST 240 EFGNWY 241 ACDEGIPRS
VWY TVW
242 ACDGILMPR 243 CDFGHLMPQ 244 ADGIVY
STVW RSWY
245 ACFLPQRSTV 246 ACDEGHIKL 247 ACFHNPQRS
MPSTVW TWY
248 CDEGIMPT 249 AGHIKMQSY 250 CFGHKLMNP
QRSTVW
251 DFGHKPSTW 252 ADEFGHIKL 253 ADEGHLMN
NPSTY ORSW
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254 |CDEGIKLPQR]| 255 CDLPVW 256 CDEGP
TVWY
257 D 258 LPVW 260 CP
261 P 262 ADE GHIKQR 263 EFPQW
STVWY
264 | DEFG LMRTV 265 ADFGHKLMN 266 ACGHMPORS
WY QRS TVW
267 DGHIKNRSW 268 ACFGHKLNP 269 EKLMNPQR
QSTVW
270 ACEFGHIPY 271 ADEHKTW 272 HLNPW
273 | ACDGILPQSV | 274 CEGHNQWY 275 AFGIKLMQT
\ VW
276 FPW 278 MP 279 ACFGLWY
280 | DIMNRSTVW 281 ADGHIKNPQ 282 FLVWY
RSVW
283 ACDEFW 284 CDFW 284 CIP
285 KPRTV 286 ACDFHKMPT 287 ACDEGKLNP
Y QRS
288 |DEFGHIKPRT 289 ACEGHLPQR 290 DQOY
SY
291 ACDEFMNTW 292 ILT 293 EN
Y
294 AEGHKLNPQ 295 CGHILNPTV 296 CFGIKMQRS
RSTW Y TVWY
297 CEHLNPQRS 298 CELMNPQST 299 ACDFGHLMP
TY WY QT
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300 ACDEFLMNP 301 EGHKMNPQR 302 CDEFGHLMP
QSTVW SWY RSTY
303 ACDEFGKLM 304 ACDGIMNPQ 305 LPQRSTVY
RWY STVY
306 ACHILVWY 307 CIP 308 CFLMVWY
310 CEFKL 311 CEFILPVW 312 CEMVW
313 C 314 CLW 315 ClVv
316 EGIKLMPRST 317 GP 318 CPW
VWY
319 CEFGHIKMP 320 CPV 321 EMP
QRSVWY
322 CDEGILNPRS 323 ACEGHKNRS 324 CFPVWY
TVW TV
325 CREGHNW 327 AEFGHNQRS 329 CFGHIKLNQ
TVWY RSTVWY
330 ACDEGILMN 331 ACDEFHKQR 332 ACDEFGHKL
PRSVW STWY NPRSTY
333 GHIKPRSTW 334 ACDEGMNRS 335 FGHIKLPVW
Y Y
336 AEFGKNPRS 337 CFGIKLMRT 338 CDEFGHIKL
TVWY \\ PRTV
339 DEFGHLNPST 340 ACDEFGHKP 341 AEGHKLMN
VWY RSTVW QRST VY
342 DEFHKLMPQ 343 CDFIPW 344 FGHLMNPQR
RTY STWY
345 A CEHKNQRT 346 ADFGIKLMP 347 CFIPTVW
VY RSTVW
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348 CHILPQRTV 349 DFGPVWY 350 ADEFHKLM
WY NPRSTVY
351 CDEFHNRWY 352 ADEFGKMPQ 353 CFGHKLMQ
RSTVWY RSW
354 CDEGHIKLM 355 DFGHLMNPQ 356 CGKLPRTVW
PQSVWY RSTVWY
357 DEFGLMQR 358 EHIKPQRW 359 AFGLPW
360 |ACEFGIKLMP 361 ACEGMNPQR 362 ACEGHKLM
QRYV SVW NPRSTVW
363 |ACDEFGHIPQ 364 ACDEFGKLM 365 ACDEGMNP
RSTVW PRSTVY QRSTWY
366 ACEFGKMPQ 367 EFILMQV 368 CPW
RTW
369 CEFIKLPQV 370 ADEGHKLNP 371 P
W QRSVY
372 ADEFGHKLN 373 CPW 374 DE
PRSTVW
375 CFPVY 376 IPW 377 CILV
378 DEFILMQTW 379 ACEFILMW 380 CDEGQRS
Y
381 GLPWY 382 EGHKLMNPQ 383 GP
RSTWY
384 CFMQST 385 CLMPWY 386 ACFGHILMN
QRSTVY
387 CEFGHILMN 388 CGPQ 389 FV
VWY
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390 ACEFGHLNP 391 ADGHKNPQR 392 CcP
RSTVWY STVWY
393 CP 394 ADEGIKNPQ 395 CLMP
RSTV
396 CFGIPY 397 ACEFGILMP 398 ACEGHILNP
QTV RSTVWY
399 DP 400 ADEFGILMP 401 CFHKRWY
QRSTVY
402 ADEFLMPQR 403 ACEGHKLMN 404 CDFGHLMN
STVWY PQRT RVWY
405 C1V 406 PR 108 AEFGIKLPR
STVWY
410 W 411 DEFG 112 EH
413 HIKLP 414 ADEGHKRST 415 CDEP
116 CS 417 ADEFGHKMP 419 DP
QR
420 ADFGHKLNR 422 CDGHLMNOQ 423 ADEFGHLMP
STWY RSY QRSTVW
124 ACEGHNOQRS 125 ELPWY 126 CFMR
WY
127 ACFLPVWY 128 ACDEGHNRS 129 ADKLNPSTV
Y WY
430 ADELMNSTV 131 P 432 CFIKLMPY
434 HKPQRW 437 T 438 Y
439 NR 440 Q 441 R
442 MN S 443 D
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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, 67,69, 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
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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: H at a position corresponding to position 1;
Q at a position corresponding to position 1; V at a position corresponding to position 15; E ata

position corresponding to position 24; H at a position corresponding to position 24; K at a
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position corresponding to position 27; R at a position corresponding to position 27; E at a
position corresponding to position 29; I at a position corresponding to position 29; L at a
position corresponding to position 29; M at a position corresponding to position 29; P at a
position corresponding to position 29; S at a position corresponding to position 29; V at a
position corresponding to position 29; G at a position corresponding to position 30; H at 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 ata
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; G at a position corresponding to position 32; H at a

position corresponding to position 32; W at a position corresponding to position 33; F at a
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position corresponding to position 37; N at a position corresponding to position 39; T at a
position corresponding to position 39; F at a position corresponding to position 48; H at a
position corresponding to position 48; N at a position corresponding to position 48; W at a
position corresponding to position 63; V at a position corresponding to position 67; A at a
position corresponding to position 69; C at a position corresponding to position 69; F at a
position corresponding to position 69; G at a position corresponding to position 69; I at a
position corresponding to position 69; L at a position corresponding to position 69; M at a
position corresponding to position 69; P at a position corresponding to position 69; R at a
position corresponding to position 69; W at a position corresponding to position 69; Y at a
position corresponding to position 69; R at a position corresponding to position 71; S at a
position corresponding to position 71; M at a position corresponding to position 72; Q at a
position corresponding to position 72; H at a position corresponding to position 73; L at a
position corresponding to position 73; W at a position corresponding to position 73; F at a
position corresponding to position 75; L at a position corresponding to position 75; R at a

position corresponding to position 75; T at a position corresponding to position 75; C at a
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position corresponding to position 87; T at a position corresponding to position 87; Y at a
position corresponding to position 87; C at a position corresponding to position 92; T at a
position corresponding to position 93; L at a position corresponding to position 93; R at a
position corresponding to position 93; T at a position corresponding to position 93; R at a
position corresponding to position 94; Q at a position corresponding to position 118; F at a
position corresponding to position 120; V at a position corresponding to position 120; Y at a
position corresponding to position 120; D at a position corresponding to position 135; G ata
position corresponding to position 135; R at a position corresponding to position 135; Hata
position corresponding to position 141; Y at a position corresponding to position 141; R at a
position corresponding to position 147; V at a position corresponding to position 147; K at a
position corresponding to position 148; G at a position corresponding to position 150; K at a
position corresponding to position 151; L at a position corresponding to position 151; M at a
position corresponding to position 151; Q at a position corresponding to position 151; R ata
position corresponding to position 151; R at a position corresponding to position 152; G ata

position corresponding to position 155; K at a position corresponding to position 155; D at a
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position corresponding to position 156; A at a position corresponding to position 163; E at a

position corresponding to position 163; K at a position corresponding to position 163; R ata
position corresponding to position 163; M at a position corresponding to position 164; D at a
position corresponding to position 165; N at a position corresponding to position 165; R at a
position corresponding to position 170; D at a position corresponding to position 198; N at a
position corresponding to position 212; M at a position corresponding to position 215; S ata
position corresponding to position 219; K at a position corresponding to position 233; R ata
position corresponding to position 233; R at a position corresponding to position 236; I at a

position corresponding to position 247; T at a position corresponding to position 257; P at a

position corresponding to position 259; Y at a position corresponding to position 260; K at a
position corresponding to position 263; R at a position corresponding to position 263; A at a
position corresponding to position 269; L at a position corresponding to position 271; M at a
position corresponding to position 271; T at a position corresponding to position 272; D at a
position corresponding to position 276; S at a position corresponding to position 276; Y at a

position corresponding to position 276; H at a position corresponding to position 278; K at a
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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; C at a
position corresponding to position 293; F at a position corresponding to position 293; M at a
position corresponding to position 293; P at a position corresponding to position 293; Q at a
position corresponding to position 293; V at a position corresponding to position 293; E at a
position corresponding to position 305; G at a position corresponding to position 308; N at a
position corresponding to position 308; K at a position corresponding to position 313; R ata
position corresponding to position 313; H at a position corresponding to position 320; K at a
position corresponding to position 320; R at a position corresponding to position 320; R at a
position corresponding to position 324; A at a position corresponding to position 325; D at a
position corresponding to position 325; E at a position corresponding to position 325; G at a
position corresponding to position 325; H at a position corresponding to position 325; K at a

position corresponding to position 325; M at a position corresponding to position 325; N at a
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position corresponding to position 325; Q at a position corresponding to position 325; S at a
position corresponding to position 325; V at a position corresponding to position 326; [ at a
position corresponding to position 328; K at a position corresponding to position 328; L at a
position corresponding to position 328; S at a position corresponding to position 328; Y at a
position corresponding to position 328; V at a position corresponding to position 353; T at a
position corresponding to position 359; R at a position corresponding to position 371; P at a
position corresponding to position 377; T at a position corresponding to position 377; W at a
position corresponding to position 380; Y at a position corresponding to position 380; K at a
position corresponding to position 389; M at a position corresponding to position 392; R at a
position corresponding to position 395; G at a position corresponding to position 405; A at a
position corresponding to position 409; Q at a position corresponding to position 409; T at a
position corresponding to position 410; P at a position corresponding to position 418; K at a
position corresponding to position 425; K at a position corresponding to position 436; I at a
position corresponding to position 437; M at a position corresponding to position 437; T at a

position corresponding to position 438; F at a position corresponding to position 441; R ata
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position corresponding to position 442; A at a position corresponding to position 446; D at a
position corresponding to position 447; N at 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;
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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 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; H at 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
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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 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; K at a position corresponding to
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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 347; S at a position corresponding to
position 347; 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
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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; and/or 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.
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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, 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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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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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, 398399, 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.
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carresponding to position 70; R at a position comespoading {o position 70; S at a position
corresponding to position 70; T at a posttion corresponding to postton 70; 'V at a position
carresponding to position 70; R at a position corresponding (o position 71; S at a position

corresponding to posttion 71, M at a position corresponding o position 72; (Q at a position

(9

correspondmg to position 72; H at a position corresponding to position 73; L at a position
corresponding to posttion 73; W at a position corresponding to position 731 A at a position
corresponding to position 74 C st a position corresponding to position 74; (G at a position
corrasponding 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
[0 cormesponding to position 74, V at a position corresponding to position 74: W al a position
corresponding to position 74; F at a position corresponding to position 75; L at a position
coaespooding to position 73; R at a posttion corresponding to posstion 73 T al a position
comesponding to position 75; G at a positipn corresponding io position 84; R at a position
comrasponding to position 84, A al a position corresponding o position 86; C at a position
15 comesponding to position 87; T at a position corresponding to position 87, Y at a position
cotresponding to position 87; C at a position corresponding to position 92: I at a position
corresponding to position 93; L at a position corresponding to position 93; R al & position
corresponding to position 93; T at a position corresponding to posiiion 93; R al a position
corresponding to position 94 G at a position corresponding to position 97; Q at a position
20 comresponding to position 118; F at a position corresponding to position 120 V at a posilion
corresponding to position 120, Y at a position corresponding to position 128; H at a position
corresponding to position 127; N at a position corresponding to position 127, (G at a position
corresponding to posttion 131; R atl a position corresponding to position 131; V at a position

sarresponding to posttion 131; D) at a position corresponding to position 133: G at a position

-2
A

corresponding to posttion 135; R at a position corresponding to position 133, with H at a
position corresponding to position 141; Y at a position corresponding fo position 14 Rata
position corresponding to position 142; R at a position corresponding o positdon 147, Vata
position corresponding to position 147; K at a position cotresponding to position 148; Gata
position corresponding to position 130; K at a position corresponding to position 151 L ata
303 position corresponding to position 151; M at a position corresponding to position 151: Qata
position corresponding to position 131; R at a position corresponding o position 151, Rata
position corresponding to position 132; (G at a position corresponding o position 153; K at a
position corresponding to position 135; D at a position corresponding to position 1536 A ata
position corresponding to position 163; E at a position conresponding 1o position 163 K at a
35  position corresponding to position 163; R at a position corresponding to position 163 Mata
position corresponding to position 164: D at a position corresponding to position 163; N at a

position corresponding to position 163; A at a posilion corresponding {o position 166, Fata

e 15 m
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212; A at a position corresponding to posifios 213; M at a position corresponding to paosition
213; N at a position corresponding (o position 213; H at a position corresponding 1o position
215; M at a pogition corresponding to position 213; I at a position corresponding to position

219 K at a position corresponding 10 position 219; § at a position corresponding to position

(9

219, H at a position corresponding to position 220: T at a position corresponding to position
220; L at a position corresponding 1o position 2200 V at a position corresponding to position
220; (3 at a position corresponding (o position 221, (G at a position corresponding to position
222 F af a position corresponding to position 232; G at a position corresponding to position
233: K at a position corresponding to position 233; R at a position corresponding to position
1O 233: M at a posttion corresponding to position 234; A at a position cotresponding Lo position
235 R at a position corresponding to position 236; C at o position corvesponding to position
237, B at a position corresponding to position 237 H at a position corresponding to position
237 (¥ at a posiiion corresponding to posifton 237, T at a position corresponding to position
237, E at a position corresponding {o position 238 H at a position corresponding to amino
15 acid position 238; S at a position corresponding (o position 238; A at a position corresponding
to position 240, Q at a pasition corgesponding o position 240; T at a position corresponding to
position 247, A at a position corresponding to position 248; V at 3 position corresponding to
position 249, G at a position corresponding o position 237, T at a position corresponding 1o
position 237. R at a position corresponding to position 237, N at a position corresponding to
20 position 238; S at a position corresponding o position 258; P at a position corresponding to
position 239; M at a position corresponding to position 260; ¥ at a position corresponding to
position 260; A at a position corresponding to position 261; K at a position corresponding o
position 261; N at a position correspending to position 2610 K at a position corresponding to

posttion 263: R at a position corresponding to position 263: T at a position corresponding (o

-2
A

position 267 A at a position corresponding to position 269 L at a position corresponding 1o
position 271; M at a position corresponding to position 271 D at a position corresponding (o
position 272; T at a position corresponding to position 272; H at a position corresponding 1o
position 273. Y at a position corresponding to position 273; F at a position correspouding to
position 274; D at a posttion corresponding to position 276, H at a position corresponding to
303 position 276; M at a position corresponding to position 276: R at a posttion corresponding to
position 276; 8 at a position corresponding to position 276. Y at a position corresponding
position 276:; A at a position corresponding to position 277; E at a position corresponding to
position 277; H at a position corresponding to position 277; K at & position corresponding to
position 277; M at a position corresponding to position 277 N at a position corresponding to
35 position 277; Q at a position corresponding to position 277; R at a position corresponding to
position 277: § at a position corresponding to position 277; T at a position comesponding to

position 277; E at a position corresponding to position 278 F at a position corresponding to

o 265
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its head. A zwitterionic surfactant contains a head with two oppositely charged groops.
Some examples of commeoen surfactants include: Antonic (based on sulfate, sulfonate or
carboxylate anions): periluorooctancate (PFOA or PFO), perfivorooctane sulfonate (PFOS),

sodinm dodecyvt sulfate (SDS). ammonsm lauryl sulfate, and other alkyl sallate salis, sodiam

(9

laureth sulfaie (also known as sodium laury! ether sulfate, or SLES), alkyl benzeune sulfonate:
cationic (based on quaternary anunonium cations): cety! trimethvlammonium bromide
{CTAR) ak.a. hexadeey] trimethyl ammonium bromide, and other alkylrimethvlammonium
salts, cetylpyridinsum chloride (CPC3, polyvethoxvlated tallow amine (POEA), benzalkoniun
chloride (BAC). benzethonium chionde (BZT), Zwitterionic (amphoteric): dodecyl betaineg:
[0 cocamidopropyl betaine; coco ampho glvcinale; nonionic: alkyl polv{cthylene oxide).
alkviphenol poly(ethylene oxide), copolvmers of poly(cthylene oxide) and poly(propylenc
oxide) (commercially known as Poloxamers or Poloxamines), alkyl polyglocosides, including
octyl glucoside, decvl maltoside, fatty alcohols (e.g . cety! alcohol and ofevl alcoholy,
cocammide MEA, cocamide DEA, polysorbates {Tween 20, Tween 80, efe. ). Triton detergents,
15 and dodecyl dimethylamine oxide.

As vsed berein, a “bulfer” refers to a substance, geperally a solution, that can keep its
pH constant, despite the addition of strong acids or strong bases and external influences of
temperature, pressure, volume or redox potentiad. A buffer prevents change in the
concentration of another chemical substance, e g., proton donor and acceptor gystems that

20 preventmarked changes in hydrogen ion concentration (pH). The pH values of all buffers are
temperature and concentration dependent. The choice of buffer to maintain a pH value or
range can be empirically deternined by one of skill in the art based on the known buffering
capacity of known bufters. Exemplary buffers mclude but are not limited to, bicarbonate

buffer, cacodylate buffer, phosphate buffior or Tris buffer. For example. Tris buffer

-2
A

(iromethamine) is an amine 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 .03 unit per °C temperatuwre
decrsase, and decreases .03 {0 0.05 unit per ten-fold diluiion.

As used heretn, the residues of paturally occurring o-amine acids are the residues of
those 20 e-amine acids found in nature which are incorporated mto protein by the specific
303 recognition of the charged tRNA molecule with #s cognate mRNA codon in humans.

As used herein, nucleic acids inchide DNA, RNA and analogs thercol, including
peptide nucleic acids (PNA) and mixtres thercof. Nucleic actds can be single or double-
stranded. When referring to probes or primers, which are optionally labeled, such as with a
detectable label. such as a flnorescent or radiolabel, single-stranded molecules are

35 contemplated. Such molecules are typically of a length such that their target is statistically
unique or of low copy number (tvpically less than 3, generally less than 3) for probing or

priming a library. Generally a probe or primer contains at least 14, 16 or 30 contiguous

o 63 m
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hyaluronidases and is similar to the heparia binding motif. Mutation of the arginine residuoe at
position 176 (corresponding to the mature PFH20 polvpeptide set forth in SEQ TD NO:3 or 7)
to a glycine resulis in a polypeptide with only about 1% of the hyvaluronidase activity of the

wild ivpe polypeptide (Arming er al., {1997) Eur. J. Biochem, 247.810-814).

(9

PH20 polypeptides contain a ghvcosyl phosphatidylinositol (GPD anchor attached to
the C-terminus of the protein that anchors the protein to the extraceliutfar leaflet of the plasma
membrane of cells. At least human, monkey, mouse and guinea pig PH20 are strongly
attached to the plasma membrane via the GPI anchor. which can be released by treating with
phosphatidy linosttol-specific phospholipase C {(PI-PLC: see ez, Lin ef o, (1994) Jowrnad of
1O Cedl Bindogy, 125:11537-1163: Lin of af. (1993) Proc. Natl Acad. Sci., 90:10071-10075).

Other PH20 enzvmes, such as bovine PH20, are loosely attached to the plasma membrane and
are not anchored via a phospholipase sensitive anchor. As discussed below, soluble active
forms that, when expressed. are not attached to the membrane bat are secreted can be
generated by removal of all of a portion of the GPI anchor atlachment signal site {see alse
15 U.S. Patent No, 7,767,429; 1.8, Publication No, US20100143457) . These inchude, for
example, soluble PH20 polypeptides set forth in any of SEQ D NOS: 3 or 32-66. or
precursor forms thereof containing a signal seguence.
GPl-anchored proteins, for example human PH2O, are translated with a cleavable N-
ternuinal signal peptide that direcis the protein to the endoplasmic reticnhun (ER). At the C-
20 termunus of these proteins is another signal sequence that directs addition of a preformed GPI-
anchor to the polypeptide within the humen of the ER. Addition of the GPT anchor occurs
following cleavage of the C-terminal portion at a specific amino acid position, called the -
stte (tvpically localed approximately 20-30 amino acids from the C-terminus). Although

there appears to be no consensus sequence to dentily the location of the w-site, GPI anchored

-2
A

proteins contain a C-terminal GPl-anchor attachment sigeal sequence or domain that typicatly
conlains a predominantly hydrophobic region of 8-20 amino acids, preceded by a hyvdrophilic
spacer region of 8-12 amino actds sminediately downsiream of the w-site. This hydrophilic
spacet region often is rich in charged amino acids and proline (White e/ af. (2000 J. Cell Sci.
H3Pe4):721-727). There is generally a region of approximately 11 amino acids before the
30 o1 position that is characterized by a low amount of predicted secondary siructure. a region
around the cleavage site (w-site), from w-1 to w2 that is characterized by the presence of
small side chain residues, the spacer region between positions o+3 and o+9, and a
hydrophobic tail from o+10 to the C-terminal end (Pierleont ¢f af., (2008 BASC
Bioinformatics $:392).
33 Although there is no UPI-anchor attachment signal consensus sequence, various in
sifieo methods and algorithms have been developed that can be nsed to identity such

seguences in polyvpeptides (sce, e g., Udentriend of . (1995} Methods Enzymol. 250:571-382;

o 87 wm
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Eisenbaber ef gl (19997 Aol Chem. 292: 741-758; Kronegg and Bulor, (1999),
“Detection/prediction of GPI cleavage site (GPE-anchor) in a protein (DGPT),”
129,194,183 165/dapi/; Fankhanser er ¢, (2003} Bivinfosmatics 21:1846-1852;

Omactxebarria ef al. (2007) Profeomics 7:1931-1960; Picrleoni e af. (2008) BAJIC

(9

Bioinjormatics 9:392). including those that are readily available on bioinformatic websites,
such as the ExXPASy Proteomics tools site {expasy.chitools”). Thus, one of skill in the art can
determine whether a PH20 polypeptide likely contains a GPl-anchor aitachment signal
sequence, and, therefore, whether the PH20 polypeptide is a8 GPl-anchored protein.

The covalent attachment of a GPl-anchor to the C-terminus of human PH20 and.

[0 therefore, the membrane-bound nature of PH20, has been conlirmed using
phosphatidyvlinositol-specific phospholipase C (PI-PLC) hydrolysis studies (see e g, Lin et
af (1994 S Biod. Chem . 123:1157-1163). Phasphatidy tinositol-specific pbosphalipase €
{PI-PL.C) and D (PI-PLD) hvdrolvze the GPI anchor, releasing the PH20 polvpeptide from the
cell membrane. The prior art literature reports that a w-site cleavage site of human PH20 is

15 identified between Ser-490 and Ala-491 and for monkey PH20 s identified between Serd9l
and Thrd92 (Lin ef ol (1993) Proc. Natl, Acad Sci, (19933 90:10071-10073). Thas, the
Literature reports that & GPI-anchor attachment signal sequence of human PH20 is located at
amino acid positions 491-309 of the precursor palyvpeptide set forth in SEQ 1D NQO:6, and the
w-site i1s amino acid position 490, Thus, in this modeling of human PH20, amino acids 491-

20 309 are cleaved following trangport to the ER and a GPI anchor is covalently attached to the

serine residue at position 490,

2. Function
PH20 is normally expressed in sperm from a single testis-specific gene. PH20 s a

sperm-associated protein invaolved 1n fertilization. PH20 18 normally localized on the sperm

-2
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surface, and in the lysosome-derived acrosome, where it is bound to the inner acrosomal
membrane. PH20 is multifunctional and exhibits hyaluronidase activity, hvaluronan (HA)-
mediated cell-signaling activity, and acts as a sperm receptor for the zona pellucida
surronading the cocyte whea present on acrosome reacted (AR) sperm. For example, PH20 i
naturatly thvobved in sperm-egg adhesion and aids penctration by spenn of the layer of
30 cummlus cells by digesting hyaluronic acid. In addition o being a hyaluronidase, PH20 also
appears to be a receptor for HA-induced cell signaling, and a receptor for the zona pellucida
surrounding the cocyte. Due to the role of PH20 in fertilization, PH20 can be used as an
antigen for immunocontraception.
PH20 is a neutral active hyaluronidase. although it can exhibit acid-active activity in
35  some cases. The hyaluronidase activity of PH20 is exhibited by the plasma membrane- and
inner acrosomal membrane-associated PH20. The plasma membrane PH20 exhubits

hyaluronidase activily only at neairal pH, while the inner acrosomal membrang-associated

e 83 wm
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at position 1 {L1), PG, V&, 19, P10, N1, V12, Fid, L15, A20, 822, F24, L.26, G27, K28, F29,
D30, E31, P32, 133, D33, M35, $36, L37, F38, 839, F30, 141, 146, N47, A48, T49, G50,
G352, V3B, D59 Y63, 167, DO8, S69, 170, T71, G72, V73, 174, V75, 179, K&2, 183, S84, (86,
DE7, L8O, D90, AY2, K93, K94, T97, V102, N104, MIO7, E114, T118, AL120, D127, V128,
K30, NI131, RI32, E135, OI38, Q139, QI40, Ni4l, V42, Q143, L144, L1146, T147 EI48,
AL49,T150, E151, K152 Q155 E156, E138, A160, K162, D163, Flo4, L165, V166, E167,
1169 K70, G172, K173, LI74, L1755 NI78, H179, H193, K195, K196, G198, F204, N203,
V206, K209, D212 D213, S213, N219, E220, 8221, T222. T232, Q233, (9234, 8233, P236,
V237, A238. T240, V247, R248, E249, P237. D258, A259, K260, 8261, L263, A267. 7269,
O Y271, V272 F273.T274. Q276 V277, L2768, K279, 8282, Q283. E285, V287, T289, G291,
E292, T203, A298, G303, L307. 8308, 1309, M310, M313, K314, 8315, L317. 1318, D320,
N32L, E324, T325, 1326, N328, T335, Q347, Q349, V331, 1333, N336, S359. P367, D368,
N369, AZ71,Q373, L374, E375, K376, G377, F380, T381, R383, K385, E389, E392. Q393,
S3G5, E396, Y399, §401, S404, T405, 1406, 5407, K409, E410, A412 D416, D418, A419,
15 D421, Ad25, (427, A428, D431, F433, P436, P437, M438, B439, T440, Ed441, E442, P443,
Q444 1443, F446 or Y447 with reference to amino acid positions set forth i SEQ 1D NO3.

(9

Exemplary amino acid replacements in the modified PH20 polypeptides provided
herein include, but are not limited. replacement with: histidine (H} at a position corresponding
to position 1. A at a position corresponding to position 1; E at a position corresponding to

20 position 1; (7 at 2 posilion corresponding to position [; K at a position corresponding to
position 1; ¢} at a position corresponding to position |; R at a position corresponding to
position 1; A at a position corresponding to position 6, M at a position corresponding o
position &; Q at a position corresponding to position 9; (o at a position corresponding {0

posttion 10: H at a position corresponding to position 10 S at & position corresponding o

-2
A

position 11; E at a position corresponding o position 12 T at a position corresponding to
position 12; K it a position corresponding to position 12 T at a position corresponding to
position 12; V al a position corresponding to position 14, V at a position corresponding to
position 13; M at a position corresponding to position 15, S at a position corresponding to
position 20; T at a position corresponding {0 position 22; E at a position corresponding to
303 position 24; H at a position corresponding to position 24 R at a position corresponding to
position 24; A al a position corresponding to position 26: B at a position corresponding o
posttion 26; K at a position corresponding to position 26: M at a position corresponding to
position 26; (3 at a position corresponding to position 26: R at a position corresponding to
position 26 D at a position corresponding to position 27; K at a position corresponding to
35 position 27; R at a position corresponding to position 27: R at a position corresponding to
position 28; E at a position corresponding to position 29; | at a position corresponding to

position 29; K at a position correspanding 1o position 29; L at a position corresponding to

- O o
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baffering ageni that maintains the pH range of between or about between 7.0 t0 7.8, (L1% w0
0.4% preservative as & mass concenfration (w/v), Optionally, a further stabilizing agent can
be included. For exampie, the co-formulations provided herein contain 1 mM o 100 mM of a

buffering agent. For example, the co-formalations provided herein contain 0,083% to (0.5%

(9

surfactant. Exemplary co-formulations provided herein also can contain less than 60 mM
glycerin (ghveeroD) and 2 mM to or to about 30 mM of an antioxidant.

The following stable formulations are exemplary only and provide a platform from
which nunor adjustments can be made. [t is understood that very small changes i the
concentrations of the various excipients and other componemts {e. g, = 13% of the stated
[0 concentrations), or stoall changes in pH. can be made while retaining some if not all of the

insulin solubtlity and stability and PH2O stabibity. Further changes also can be made by
adding or removing excipieats. Por example, the type of stabtheang surfactant can be
changed.
For example, the exemplary co~-formuslations herein contain 100 U/mL to 16000
15 U/mL of a modified PH20 polvpeptide, and in particular at least or about at least or about 600
Uiml of a modified PH20 polypeptide; 10 Uil to 1000 U/l of a fast-acting imsulin, and
in particalar at least or about at least or about 100 U/mL of a fast-acting insulin; from or from
about 10 mM to or to about 30 mM Tris (e.g., from or from about 26 mM o 40 mM Tris,
such as or as about 20 mM, 25 mM, 30 mM, 35 mM or 40 mM Trisy: from or from about 80
20 mMie or o about 166 mM NaCl {e.g., at or about 80 mM, 90 mM, 100 mM, 110 mM 120
M, 130 mM, 140 mM, 150 mM or 160 mM NaCly, from or from about 2 mM to or to abowt
50 mM methionine {(e.g.. at or about 5 mM, 180 mM. 20 mM, 30 mM, 40 M or 30 mM
methionineg): from or from about O mM to or to about 30 mM glveerin (e.g., at or about 5 mM,

1O mM, 20 mM, 30 mM, 40 mM or 30 mM glycerind. from or from about .005% to or to

-2
A

about 0.5% poloxamer 188, such as 0.01% 10 0.053% (e.g.. at or about §.01%, 0.02%, 0.03%,
0.04% or 0.03% poloxamer 188); from or front about $.03% o or to about 0.25% phenal
(e.g.. at or about 0.1%, 0.12%, (.123%, 0.13%, 0. 14%, 0.15%, 0.16% or 0.17% phenol); and
from or from about 0.05% to or to about 0.4% ra-cresol (e.g., at or abowt 0.073%. G.08%,
0.09%, 0.1%, 0.129%. 0.13%, 0.14%, 0.13%, 0.16% or 0.17% m-cresol). The fonnulations are
30 prepared with a pH from or from about 7.0 to or to about 7.6 {e.g, at or about pH 7.0, 7.1

7.2,73,74, 7.3 or 7.6). In further examples, zinc is included at a concentration of or about

0.017 mg/ 100 U, 0.018 mg/100 U, 0.02 mg /100 U, 0,022 mp/ 100 U or 0.024 mg/ 100 U

insplin,

In particular examples, the fast acting insulin is insulin aspart, insulin lispro or insulin

35  glulisine. Exemplary co-formulations provided hergin that contain a modified PH20
polvpeptide and insulin lispro are those that contain from or about 235 mM to or to about 335

mM Tris (e.g., at or about 30 mM Tris), from or from about 70 mM (o or {0 about 100 mM

o 190
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hyaluronidase. Hylenex® (Halozyme Therapeutics) is a buman recombinand byvalurosidase
produced by genetically enginecred Chinese Hamster Qvary (CHO) cells containing nucleic
acid encoding for soluble rtHuPH20 (see e.¢.. U.S. Patent No. 7,767,429). Approved

therapeutic uses for hvaluronidases mclude use as an adjuvant to increase the absorption and

(9

dispersion of other therapeutic agents for hypodermoclysis (subcutaneous {Turd
admimistration}, and as an adjunct in subaitancous urography for mmproving resorption of
radiopaque agents. In addition to these indications, hyvaluronidases can be used as a
therapeutic or cosmetic agent for the treatment of additional diseases and conditions. For
example, hyvaluronidase is commonly used, for example, for peribulbar block in Tocal
[0 anesthesia prior ophthalodc surgery. The presence of the enzyme prevends the need for
additional blocks and reduces the time to the onset of akinesia (Joss of eve movement).
Peribalbar and sub-Tenon's block are the most comraan applications of hyaturonidase for
ophthalmic procedores. Hyvaluronidase also can promote akinesia in cosmetic surgery. such
as blepharoplastics and face lifts. 1t is undersiood that soluble PH20 hyaluronidases provided
15 herein, including esPH20 hyaluronidases, can be used in any method of wreatment or
cotnbivation therapy for which a PH20 hvaluronidase is vsed (see ez, U.S. Publication Nos.
US20040268425; USZ00302601586; USZ0860104908; and ULS. Appl. Serial Nos. 12381 844,
published as U.S. Publication Mo, US20100074883; 12/386.249, published as U.S.
Publication No. US20000311237, 12/387.225, published as U.S. Publication No.
20 US20090304663; and 127386222, published as U8, Publication No. US2010003238, cach
incorporated by reference in their entirety).
Exemptlary, non-limiting, methods and uses are described in the following
subsections.

1. Methods of Delivering Therapeutic Agents

-2
A

As noted above, hyaluronidase is a spreading or diffusing substance that modifics the
permeability of connective tissue through the hydrolysis of hyvaluronic acid, a polysaccharide
found in the intcrcelular ground subslance of connective tissue. and of certain specialized
tissucs, such as the nmbilical cord and vitrecns numor. When no spreading factor is present,
materials injected subcutancously. such as drugs, protems, peptides and nucleic acid, spread
30 very slowly. Co-njection with hyaluronidase, however, can cause rapid spreading. The rate

of diffusion s proportional to the amount of enzyme, and the extent of diffusion is
proportional to the volume of solution.
Modified PH20 polypeptides provided herein can be used to promote or enhence the
delivery agents and molecules to any of a variety of mammalian tissues in vivo, Tt can be
35 wsed to facilitate the diffusion and, therefore, promote the delivery, of small molecule
pharmacologic agents as well as larger molecule pharmacologic agents, such as proteins,

nucleic acids and ribonucleic acids, and macromolecular compositions than can coniain a

— [O%
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| TABLE 1ik Inactive Mutants

ADITG | GOTTL | LUI44Q | C203N | EX9G | G3000Q | Q347C | E3n2C

CAOITH | GOTTP | L1448 | C203Q | E240H 3008 | Q3TF | B3P

AQE7] GOTTQ | L1444y C203R BE2491 G300T Q3471 Q393C

ADITL | GOTTR | LU44Y | CHI3S | E249% | G300V | Q347P | Q393p

. AO1TN GO77T S145T C203T | E249M | G300W | 03477 F394A

TAOTTP | GoTTV | S4SW [ C203V | E2490 | 1301E | Q¥TV | FasdD

AM?Q | GOT8A | AIOE | FR04A E2498 IBOG | Q347W | F304B

- AGLTR | GOTED Al4bp FaosC E249Y B0 E348C F394G

L ADTTS GO78I TESOV F204E AZ30C 130K E348H F3o41

ADITT | GOTEM | KIS2L | F204G | AZSOF $301M H3481 F394K

L ADITY | GOTEP | AIS3E F2E | AZ30G IR0IN E348L F394N

L AOLTW | GOT8T | ALS3F F2041 AZSOH »Borp E3489 F394P

AOLTY | GOTSY | AIS3M | F2MK | A250K | 13010 E3480 | F3940

- WOESC 1079A Al153P F2040Q A250L I30HR E348R F3R

L WOI8D | 079D ALS3R | F204R | AZS0M | 13018 E348T | F3948

WOL8F I079F AIS3T | FI048 | A250N [30HW =348V | FRU4T

C WOLSG | 079G ALS3Y | F204T | AZ50P 1301Y E348W | F3o4V

- WOIsH | I079H KI184D | V2060 | A250Q | V302C | E348Y 5393C

W18 079K | KI54E | VI06D | AZS0R V302D 3400 | S395L

- WOISL | I07SN | KIS4G [ V206F | A230S FHRE | Q349F | S395M

P WOEM 797 K134P V206G | AZSOT V3I02ZF | Q349G S395p

Waisp 107498 K1548 VINeP A230V | V302G | Q34uP | E3%eC

L WOLRD) | I079W [ KIES4W | V2060Y | AZ30W | V30ZH | Q349V | E396F

L WOI8S | 0ToY K154 | E267A 2510 V302ZL | Q349W | E3960

WEBT | POBOA | QLSSP E2067F I2531F | V302M | Q349Y E3961

- WOIRV | POSOD | QLSSY | E20TG | 251G V3P | G3SGA | EBE39Gp

- WGISY | POBOE Eis6P | B207M | 1251H VI0IR | G350D E396Y

NOMBA POROF FI157A E267R 251K V3025 GINE | K307A

F NG9O POROG F1a70 E267() [251F V302t G3SOE K3G7C

- NOi9F POB0OL FISTD E207R [2518 Va0N2Y | (G330H K397k

NO19G | POROK F157E E2078 12517 13034 GA3MK | K397F

- NO9H POROL FIS7G | RB2OTT [23FW 1363C G350L | K397G

NG POSON | FI57H E2O7V | R2S2A 303D | G3ISOM | K397]
WiOESL POSON F157% E207W | R252D 1303 GA3ON | K397L

2E [303F G350P | K397M

- NOLop POSOS FESTL 1268G ‘

=
jad

3
32F 303G | G330R | R397P
32G | 303K G3308 | K397

NOFOy | POBOT | FISTM [208P | R2:

2
 NOHOM | POBGR FLSTK 12080 R2
2
2

L NGI9R | POBOV F1579 208W 252

T
e

I303L G330TF | K3OFT

—

- NOI9S | POROY | F157Q | K268C R252 3O3M | G336V GO7V

NOIOV | QOSLA F157 K20499 | R232K [303R G350Y FIUBA
FNOLOW | QO8IC FI578 R210A | R2s52L T303W | V35I| F398C
- NOtOY | QBBIE F157F RZIOC | R232N 1303y VisiD FI98E

AQ20D | QO8IG | FISTV [ R210D R252P | Wa044A | V3SIE | F398G
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TABLE 10: Inactive Mutants

AOQZGE QO8I H E158D R210E R2328% W3G4C | V331F F39811
AD20F QO81L E158K R210G R232T | W304D | V35iH 3981

AG20H | QOSIN | EL58P | R2I0K | R2Z52Y | W304G | V35IN | F398L
AO20K | QO8IP | LISSR | R2IOM | V233A | W304I | V35IR | F398N
AD20L | QORIS | EIS8Y | R2ION | V253D | W304M | V351W | F398P
AD20N | QOSLV | KISOW | R2I0P | V233E | W304N | V351Y | F398R
AG20P | QOSIW | KIS9Y | R2I0OS | V233G | W304P | C332A | F398%
AO20R | QORIY | Gl6IW | RZI0T | V253H | W304Q | C332D | F398T
A020T | KOS2W | DI63C | R210V | V233L | W304S | C352E | F398V
AD20V | KOBZY | DI63P | RZIOW | V253M | W304T | C352F | F398W
AD20Y | 10S3E | Ti64A | R210Y | V233N | W304V | C352G | F398Y
POZIA | 1083K | F164C | N21IC | V253Q | W304Y | C352K | Y399D
POZIC | SO84Y | Fi64D | NZIIF | V253R | G30SL | C352M | Y399P
PO2ID | LORSA | FI64E | N211G | V253S | G30SP | C352P | C400A

TPO2IE | LOKSC | FiedG | N2UIH | V253W | G305Q | €352Q | C400D

PO21IG LOGRAD FiodH N2 S254C G305R (352R C400k

PO2IN LO85E Fiod4N | N21IK | S254D | G305S 3528 C400F

PO21T LO8SF Fle4P | N211M | S254E | G305T | C332T | C400G

PO2IL | LORSG | Fi64Q | N2IIP | S234G | G305V | 352V C4001

PO21M | LOSSH F1o4R N2iiR 82541 G305Y | €352W | C400L

PO2IR LOSSN | L163C ¢ N2LLIS 523K | T306A | C352Y | C400M

pPo2is LO85Q | LI6SH § N2ITT | S234L | T306C 1353C C400P

PO2IT LORSS f.165¢ N2V S254p T306H I353F C300Q

PO2EV LOBST LI6ST | N2I1W | S2540) 3061 1353G | C400R

PO2TW 1 QO8eC | V166D | D2I2A | S234R | T306L 1353H C4008

so22C QOXK6P E167V | D212G 8234T | T306V 1353K C400T

SO022E DORTP | TI68A | D212H | 8254V | T306W I353L C400V

SO22G HO8KA TI168C D123 S254W | T306EY 1353M C400Y

sg22p HO8SE TI6RE | D212L | K255C 1353R S401F

E023A | HOSSF TIORF | D2128 | K255D L3071 13538 S401H

EO23F | HOSRG | T16e8G | D2I12P | K235L L307pP 1353W | S401K
EO23L HO8S1 TI6SK | D212V | K255P | S308C | R354C | S401R

EOQ23M ¢ HOS8K | T168L { D2i2W | K255V S308F R3354D | S401W

E023N HORBL Ti68P D213P | K255W | S308L R354E 5401y

EO23P |} HO8KM | Ti68R | D2138 1256C | S308M 534G | C402A

o]
1

Lh
[’

EO23R HOS8P T168S 1.214A 12560 S308V R354H | C402D

o
9
jus

R0238 HOB8R | T168V | L214C 1256E S308W R3541 C402E

BO23T HOSRS | TI68W | L214D 12560 S308Y | R334K | C402F

EO023V | HOS8T | T168Y { L214E 1236P M310C | R354L | C402L

CO230 | HOS’Y 1H6eA 1.214G P2570 | M3II0OE | R354M | C402M

CO25E § HOSRY IHeSD 1214H D258L | M3I0OF | R334p 402p

CO2SF LOROA H69F L214K D2A58P | MBIOK | RISHQ | C4020Q

277 -
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media coaining 4 gg'm L hexadimethrine bromide at a final concenteation of 4 pg/ml.

{Polybrene; SIGMA). Virus was added to each well at a multiplicity of infection (MOI) of 10

and the cells were incubated with shaking (120 rpm) at 37 “C and 5% CO. for 6 howrs. The

cells were then harvested and pelleted by low speed centrifugation (300 £ g, 3 min), The

transduction medinm was removed and replaced with 10 mL of fresh CHO-S medium

{Invitrogen) supplemented with GlutaMax (30 mL/liter) and wansterred to a T-25 flask.

Thiee days post infection. blasticidin (Invitrogen) was added to the growth medium at a

concentration of 1 ug’ui. The mediwm was changed regularly at 3-4 day intervals, and the

cells were transferred to a T75 flask for expansion. Two weeks after the nutial infection, the

cells were expanded to shaker flasks and maintained in culture using medinm containing 1

wgml, blasticidin, F204P-PH20 profein secreted into the CHO-S medium was collected and

purified by affinity chromatography usiog an anti-rHuPH20 affiaity cofomn as described 10

Example 6. The protein was prepared in standard API buffer (10 mM Histidine, 130 1mM

NaCl, pH 6.5).

EXAMPLE 13

ANALYSIS OF SECONDARY STRUCTURE AND MELTING TEMPERATURE

The secondary structure and melting temperature of the PH20 variant F204P was

tested and compared to wild-type rHuPH20 (generated as described in Example 1) to further

assess stability of the variant. The secondary structure was tested by circular dichroism, A

Jasco J-810-1508S equipped with PTC-4245 was employed for the CD spectral measurement

and the CD spectra were collected by Spectra Manager (Version 1.5, Jasco). Procedures for

instrumental set up and data collection are described in Table 24,

Table 24: CD Spectroscopy Operation Conditions

Paramcters Conditions
Nitrogen flow rate 25 fth
Sample tenmperature 30-75 °C
| Sample concentration Approx. 0.1 mg/mL
Cell pathlengih i mm
- Wavelength 220 nm
Data pitch 1°C
- Delay tme 6() seconds
Temperature slope 1 °C/min
Sensitivity standard
. Response 4 seconds
Band width i nm
1. Sample Preparation and Measarement

Two hundred (200} pL of a 0.1 mg.mL protein sample diluted in Mcllvaine’s buffer

{Mcilvaine (19213 JBC 49:143) adjusted to pH 6.5 were prepared. A series of samples of the

F204P varant were also generated that vanied in pH by adjustnient using Motlvaine’s bufler
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AMENDMENTS TO THE CLAIMS:

Please amend claims 1-5, as indicated below. This listing of claims replaces ail
prior versions and listing of claims in the application.
LISTING OF CLAIMS:

i {(Currently Amended) A modified PH2O polypeptide, comprising one or more
amino acid replacements in an unmodified PH20 polypeptide, wherein:

the unmodified PH20 polvpeptide consisty of the amino acid sequence selected from
the group consisting of SEQ D NOS: 3, 7, and 32-66;

the modified PH20 polypeptide exhibits increased hyaluronidase activity that is at
least 120% of the hyaluronidase activily 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
FO0%:

hyvaluronidase activity of the moditied 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 replacementésy_confers the increased hvaluronidase activity

2

and isare 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, 302, 395, 405, 409, 410, 418, 425, 436, 437, 438, 441, 442 446, and
447, with reference to amino acid positions set forth in SEQ 1D NO:3which-confersthe

corresponding amino acid positions are identitied by alignment of the PHZO
polypeptide with the polypeptide having the sequence of amino acids set forth as SEQ D
NO:3, with the proviso that if the modified PH20 polypeptide includes only a single amino
acid replacement, the replacement does not correspond to amine acid replacement N2 [BA
with reference o amino acid positions set forth in SEQ 1D NO:3; and

the modified PH20 polypeptide has at feast 95% sequence identity to the amino acid
sequence selected from the group consisting of SEQ ID NOS: 3, 7, and 3266

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. 1100



Inventor(s): Wei ef af. Attorney Docket No.: 33320.03087.US25/30878
Serial No. © 15/226.489 Comments on Reasons tor Allowance and
Fied D August 2, 2016 Amendment Pursuant (o 37 C.F.R. §1.312

histidine£1H al a position corresponding to position 1 3 at a position corresponding

to position 1; V at a position corresponding to position 15; & at a position corresponging to
position 24; H at a position corvesponding to position 24, K at a position corresponding to
position 27; R at a position corresponding to position 27; E at a position corresponding 1o
position 29; I at a position corresponding to position 29; L at a position corresponding to
position 29; M at a position correspomling to position 29, P at a position corresponding to
position 29; § at a position corresponding to position 29; V at a position corresponding to
position 29; G at a position corresponding to position 30; H at a position corresponding to
position 30, K at a position cosresponding to posttion 30; M at a posttion corresponding to
posttion 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 posttion 31 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 corvesponding to position 31; F at a position corresponding to
position 32; G at a position corresponding to position 32; H at a position corresponding to
position 32; W at a position corresponding to position 33; F at a position corresponding to
position 37; N at a posttion corvesponding to position 39; T at a position cosresponding to
position 39; F at a positton corresponding to position 48; H at a position corresponding to
position 48; N at a position corresponding to position 48; W at a position corresponding to
position 63; 'V at a position corresponding to position 67; A at a position corresponding to
position 69; C at a position corresponding to position 69, F at a position corresponding to
position 69; (& at a position corresponding to position 69; 1 at a position corresponding to
position 69; L. at & position corresponding to position 69; M at a position corresponding to
posifion 69; P at a position corresponding to position 69; R at a position corresponding to
position 69; W at a position corresponding to position 69; Y at a position corresponding to
position 69; R at a position corresponding to position 71; § at a position corresponding to
position 71; M at a position correspoending to position 72; QQ at a position corresponding to
position 72; H at a position corresponding to position 73; L at a position corresponding to
position 73; W at a position corresponding to position 73; F at a position corresponding to
position 75; L at a position corresponding to position 75; R at a posttion corresponding to

position 75; T at a position corresponding to position 75; C at a position corresponding to

-~
- % -
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position 87; T at a position corresponding to position 87; Y at a position corresponding to
position 87, C at a position correspending to position 92; T at a position correspoanding to
position 93; L at a position corresponding to position 93; R at a position corresponding to
position 93; T at a position corresponding to paosition 93; R at a position corresponding to
position 94; Q at a position corresponding to position 118; F at a position corresponding to
position 120, V at a position corresponding to position 12G; Y at a position corresponding to
position 120; D at a position corresponding to position 135; G at a position corresponding to
position 135, R at a position corvesponding to position 135; F at a position corresponding to
position 141; Y at a position corresponding to position 141, R at a position cotresponding to
position 147 V at a position corresponding to position 147; K at a position corresponding to
position 148, G at a position corresponding to position 150 X at a position corresponding to
position 151 L at a position corresponding to position 151; M at a position corresponding to
position 151 Q at a position corresponding to position 131; R at a position corresponding to
position 151; R at a position corresponding to position 152; G at a position corresponding to
position 155; K at a position corresponding o position 155: D at a position corresponding to
position 156, A at a position corresponding to position 103; It at a position corresponding to
position 163; K at a position corresponding to position 163; R at a position corresponding to
position 163; M at a position corresponding to position 164; D at a position corresponding to
position 103, N at a position corresponding to position 165; R at a position corresponding to
position 170; D at a position corresponding to position 198; N at a position corresponding to
position 212; M at a position corresponding to position 215, S af a position corresponding {o
position 219 K at a position corresponding to position 233; R at a position corresponding to
position 233; R at a position corresponding to position 236; T at a position corresponding to
position 247 T at a position corresponding to position 2537; P at a position corresponding to
position 259; Y at a position corresponding to position 200; K at a position corresponding to
posifion 263; R at a position corresponding to position 263, A at a position corresponding to
position 269, L. at a position corresponding to position 271; M at a position corresponding to
position 271, T at a position comresponding to position 272; I af a postiion corresponding to
position 276; S at a position corresponding to position 276; Y at a position corresponding to
position 276; H at a position corresponding to position 278: K at a position corresponding to
position 278; N at a position corresponding to position 278; R at a position corresponding to
position 278: § 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

4.
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the unmaodified PH2Z0 polypeptide consists of the amino acid sequence selected from
the group consisting of SEQ 1D NOS: 3, 7, and 32-66;

the modified PH20 polvpeptide exhibits increased lwvaluronidase activity that is at
least 120% of the hyaluronidase activity compared to the unmoditied PH2O polypeptide not
containing the amino acid replacement(s); wherein:

the activity of the unmodified PH20 polypeptide not containing the replacement(s) is
100%:;

bvaluronidase activity of the modified PH20 polypeptide and hyaluronidase activity
of the ummodified 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; & at a position corresponding to
position 20; K at a position corresponding to posttion 26; R at a position corresponding to
position 46; Q at a position corresponding to position 32; QQ at a position corresponding to
position $8; H at a position corresponding to position 68; QQ at a position corresponding to
position 68; A at a position corresponding to position 70; C at a position corresponding o
position 70, T at a position corvesponding 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; 8 at a position corresponding to position 74; V at a position corresponding to
position 74 W al a position corresponding to position 74; G at a position corresponding to
posifion 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 o
position 127, G at a 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 corresporxding 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 106: Y at a position corresponding to position 166, K at # position corresponding to

position 174: K at a position corresponding to position 206; M at a position corresponding to

-6 -
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position 213; N at a position corresponding to position 213; It at a position corresponding to
position 237; 8 at a position corresponding to position 238; N at a position corresponding to
position 201; R at a position corresponding to position 277, T at a position corresponding fo
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; [ at a position corresponding to position 317; K at a position cosresponding to
position 317; R at a position corresponding lo position 317; M at a position corresponding to
position 318; (3 at a position corresponding to position 347, S at a position corresponding to
position 347 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 1 at a position corresponding o 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 postiton 421: § at a position corresponding to
position 421; A at a position cotresponding to position 431; T at a position corresponding to
position 431, K at a position corresponding to position 43 1; Q at a position corresponding to
position 431; R at a position corresponding to position 431 § at a position corresponding to
position 431, V at a position corresponding to position 43 1; 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 $40: A at a position corresponding to position 443, M at a position corresponding to
position 443; M at a posttion corresponding to position 445; and/or s»#h-P at a positicn
corresponding to position 445, with reference to amino acid positions set forth in SEQ D
NO:3: and

the modified P20 polypepltide has at teast 95% sequence identity to the amine 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 23, comprising
the amino acid sequence selected from the group consisting of SEQ 1D 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,

k]

-7 -
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233,237, 253, 254, 256, 257, 277, 283, 293, 295, 296, 298, 300, 303, 316, 318, 321, 322,

. 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, 550, 561, $63-566, 360, 572, 874, 594, 506, 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 {east 96%

'
2]
&
s
+
oo
J

i

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, 130-141, 149, 154, 155, 164, 165, 167, 191, 192, 1906, 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, 304, 398, 399 401, 406-
408, 410, 412, 414, 416, 431, 448, 459, 465, 4609, 478, 479, 482, 493, 497, 501, 503, 507,
508, 510-512, 514, 518, 522, 323, 537-343, 545, 558, 559, 361, 363-366, 569, 372, 5374, 304,
596, 618620, 624-634, 637, 640-644_ 652, 657, 675, 695, 698, 699, 700, Ti2 717, 725, 738,
748-730, 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.
S. {Currentlv Amended) The modified PH20 polypeptide of claim 3, comprising
the amino acid sequence selected from the group consisting of SEQ 1D NOS: 86, 8999, 100,
153G, 173, 181, 193, 195, 209.220, 238, 239, 242, 247-252 267, 269, 237308, 324, 325, 330,
35, 355, 419, 421423, 425, 428, 435, 455, 456462, 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,
T63, 769-T73, 779, 7R2, 783, 78G-789, 794 795, 814, 816, 819, 826, 830, 836, and 838, or an

)
W

amino acid sequence that has at least 96% sequence identity to the amino acid sequence
selected from the group consisting of SEQ (D NOS: 80, 88-99, 100, 159, 173, 181, 193, 195,
209-220, 238, 230, 242, 247-252_ 267, 269, 3FF-308, 324, 325, 330, 335, 355, 419, 421-423,
425, 428, 435, 455, 456,462, 463, 484, 490, 506, 531, 533, 579, S81-583, 585, 587, 588, 602,
605, 606, 609, 613, 648, 731, 732, 734, 742, 746, 760, 762, 764, 765, 769-773, 779, 782, 783,
786789, 794, 795, 814, 816, 819, 826, 830, 836, and 838, and that contains the amino acid

el

3,
3,
replacement as compared to corresponding positions in a polvpeptide 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 {east 2.0-
fold of the hvaluronidase aciivity 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 glycosviation, sialation, albumination,
farnesyiation, carboxylation, hydroxylation and phosphorylation.

8. (Original) The modified PH20 polypeptide of claim 1 that comprises at least
an N-acetyiglucosamine moiety linked to each of at least three asparagine (IN) 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 1D NO:3.

10, {(Original) The modified PH2O polypeptide of claim 1 that is conjugated to a
polymer.

i1, {Original) The modified PH20 polypeptide of claim 3 that is conjugated to a
polymer.

12, (Original) The modified PH2ZO polypeptide of claim 10, wherein the polymer

is dextran or PEG.

13, {Original) The modified PH20 polypeptide of claim I, comprising up to 1G
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 amine acid replacements, insertions ard

deletions,
15.-18. (Cancelied).
19, (Original) A pharmaceutical compaosition, comprising a moditied PH20

polypeptide of claima 1.

20 -22. (Cancelled).

23, (Previousiy Presented) A pharmaceutical composition, comprising a modified
PH20 polypeptide of claim 3.

24.-26. (Cancelled).

27. {Previously Presented) The modified PH20 polvpeptide of claim 2, wherein
the modified PH2O0 polypeptide is a soluble PH20 polvpeptide; and

the unniodified polypeptide consists of the amine acid sequence set forth in any of

SEQ ID NOs: 3 or 32-66.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 10,865,400 B2 Page 1 of 15
APPLICATION NO. : 15/226489

DATED : December 15, 2020

INVENTOR(S) : Weietal.

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--;

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 --M at--;

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 --@-site--;

At Column 69, Line 5, please replace “w-site” with --@-site--;

At Column 69, Line 10, please replace “w-site” with --w-site--;

At Column 69, Line 46, please replace “w-site” with --o-site--;

Signed and Sealed this
Nineteenth Day of October, 2021

O o

Drew Hirshfeld
Performing the Functions and Duties of the
Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office

Petitioner Merck, Ex. 1002, p. 1108



CERTIFICATE OF CORRECTION (continued)
U.S. Pat. No. 10,865,400 B2

At Column 69, Line 53, please replace “w-site” with --o-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

Page2 of 15

Corres- | Replacement Corres- | Replacement Corres- Replacement
ponding ponding ponding
Position Position Position
2 HKWY 3 AGKPTYV 4 DEFGLPWY
5 DGILMNPQR 6 LFTVY 7 CDFGHIKLQ
TVWY RSTWY
8 DEGHNRSW 9 CDEGNP 10 FILMY
11 ACFILPTWY 12 GHW 13 EGILMV
14 ALGHKNPOQW 15 EFGKNPQRS 16 ACDLEFGHK
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
Vv PRSTVY
33 CDIINVY 34 ILNSTV 35 ADGPRS
36 CFVWY 37 CEGNS 38 EGKLNQRT
W
39 CDFW 40 ADEGKNRST 41 Q
Vv
42 DEINIKLMPQ 43 AEFGIKLQR 44 ACFGUILNQ
RSTV v RSTWY
45 ADFGPW 46 PwW 47 v
48 P 49 CDGHP 50 A%
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CERTIFICATE OF CORRECTION (continued)
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Page 3 of 15

51 CFIMPTWY 52 CEFWY 53 ACDEGHLNP
QRSTWY
54 DEGPRY 55 ADGIINPQRT 56 ACEGIIIKLP
VY RSTVW
57 ADFGIMPQR 58 A 59 AEILMPRTYV
VW WY
60 |ADFGHILNPQ| 6l ACFGHNPQR 62 ACDFIKLMP
STVY TWY QRSTVY
63 CGP 64 ACDEFGHIK 65 ACDGHIKNR
LPQRSTVW STVWY
66 |ACDEGIKLNP| 67 DEGPRTW 68 ACGILPVY
STV
69 NT 70 Q 71 p
72 CFHIPVW 73 P 75 DGP
76 ACFGIK LPOQ 77 DELPQRTV 78 ADIMPTY
RSTVW
79 ADFGHKNPS 80 ADEF GIKLM 81 ACEGHLNPS
WY NRSTVY VWY
82 YEK 34 Y 85 ACDEFGIINQ
ST
86 CP 87 P 33 ACEFGIKLM
PRSTVY
89 ADEGQSTWY 90 CG 91 DEFGHILT
92 EFIIKPOQRWY 94 GP 95 ACEFGIKLM
PQSVWY
9% SVHPRSTW 98 P 99 CEGINPVW
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Page 4 of 15

100 CEFGNPRST 101 ACFHIKLMN 102 P
WY QRST
103 |AEFGHILOQRT | 104 FPW 105 CMN
VWY
106 | ACDFIILMNP 107 |ACIHKPQSVW | 108 |DEFKLMPQT
SWY VY
109 CDELMRTW ) FKLMPW ik HIQ
112 CELGHLNPS 113 RV 114 ILPTV
115 ACDFGHIKL 116 | ACDEGHILN 117 | DGIKNQRSV
MRSVY PQSVW w
118 CDEGPRWY 119 AKILNPR 121 |ACEFGHKLM
PWY
122 | ACEFLKQRS 123 | ACDEHLMPQ 124 CDLEFN
TV RSTVY
125 CDGLNW 26 FHILNPY 127 K
128 EP 29 | ACDEGHLPQ 130 CDGHLNST
STVW WY
131 P 132 P 133 |DLEFGHLMNP
RTVW
134 | ACDFGHKPQ 135 P 136 P
RSW
137 FGHNPRWY 138 v 139 p
143 CIPRST 144 |AEFIKPQSVY| 145 TW
149 E 149 P 150 v
152 L 153 EFMPRTV 154 DEGPSWY
155 PY 156 P 157 | ACDEGIIIKL
M PQRSTV
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158 DKPRY 159 WY 161 W
163 cP 164 | ACDEGHNPQ | 165 CHPT
R
166 D 167 % 168 | ACDEFGKLP
RSVWY
169 | ADFGHKNPQ | 170 CDEGMPWY 171 CDHMNRSW
STY Y
172 | DEILPQTVW 173 DEGHILMPS 174 P
Y VWY
175 CDGKPRS 176 |ACEFGHIPQS | 177 ACDFGHLM
TVW QRSTVW
178 EILVW 180 ACEPRS 181 ACDEFHIKL
RS
182 | ACDEHNPQR | 183 | CDEGIKNPQ 18 | ACDEFGHKL
STVY RSV MPRSV
185 | ADEFGIKPRS | 186 | ADGHIKLNP 187 | AFGHILMNQ
TVWY QRSVW RSTVWY
188 | ACFGHLMNP | 189 |AEGHKLMNP| 190 |CEFGHKLNQ
QRSTVW RSTVWY RSTVW
191 | AEFGKLMPQ 192 |CFGKLMNPQ | 193 ADKLMPV
RSTVWY RVWY
194 ACILPSTV 195 S 197 C
198 VW 199 EGHIKLPRS 200 |AFGHKLMPQ
W RSWY
201 AFLMNPRST 202 | AEFGHKNPQ | 203 ADEGHLMN
VW RVWY QRSTV
204 | ACEGHIKQR | 206 CDFGPY 207 | AFGMPQRST
ST VW

Page 5 of 15
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CERTIFICATE OF CORRECTION (continued)
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Page 6 of 15

208 DGPW 209 cp 210 ACDEGKMN
PSTVWY
21 CFGHIKMPR 212 | AGHIKLMPV 213 PS
STVW w
214 | ACDEGIKNP | 215 CP 216 |DEGIIIKLMN
RSTY PORTV
217 | ACGHPQSTV 218 AIKLPSV 219 P
w
220 GKNPRW 221 DEHKPR 222 PY
3 | CDEGHKLPQ | 224 |ADEFGMPQR/| 225 |ADEGHKPOR
RSTVWY STWY TVW
226 | ACDEFGLNQ | 227 AFGHIKLMP 228 | AEFGHLMNP
RSTVWY QRTVWY RSTW
229 LFGKLPQTV 230 |ALGHKMNPR| 231 ACDFGHIKL
W STVWY PQRSV
232 | CGHKLNPQV | 233 DIPST 234 | ADEGHNPST
Y VW
235 FLMRWY 236 CILNQTY 238 FGLPVWY
239 | CFGHILPRST | 240 EFGNWY 241 ACDEGIPRS
VWY TVW
242 | ACDGILMPR 243 | CDFGULMPQ | 244 ADGIVY
STVW RSWY
245 |ACFLPQRSTIV | 246 | ACDEGHIKL 247 | ACFINPQRS
MPSTVW TWY
248 CDEGIMPT 2499 | AGHIKMQSY 250 |CFGHKLMNP
QRSTVW
251 | DFGIIKPSTW | 252 ADEFGIIIKL 253 ADEGIILMN
NPSTY ORSW
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Page 7 of 15

254 CDEGIKLPQR 255 CDLPVW 256 CDEGP
TVWY
257 D 258 LPVW 260 CP
261 r 262 ADE GHIKQR 263 EFPQW
STVWY
264 DLEFG LMRTV 265 ADFGHKLMN 266 ACGHMPQRS
WY QRS TVW
267 DGHIKNRSW 268 ACFGHKLNP 269 EKLMNPQR
QSTVW
270 ACEFGHIPY 271 ADEHKTW 272 HLNPW
273 ACDGILPQSYV 274 CEGHNQWY 275 AFGIKLMQT
W VW
276 FPWwW 278 MP 279 ACFGLWY
280 DIMNRSTVW 281 ADGHIKNPQ 282 FLVWY
RSVW
283 ACDFW 284 CDFW 284 Clp
285 KPRTYVY 286 ACDFHKMPT 287 ACDEGKLNP
Y QRS
288 DEFGHIKPRT 289 ACEGHLPQR 290 DQY
SY
291 ACDEFMNTW 292 ILT 293 EN
Y
294 AEGIHKLNPQ 295 CGIILNPTV 266 CFGIKMQRS
RSTW Y TVWY
297 CEHLNPQRS 298 CELMNPQST 299 ACDFGHLM?
TY WY QT
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300 ACDEFLMNP 301 EGIHKMNPQR 302 CDEFGIHLMP
QSTVW SWY RSTY
303 ACDEFGKLM 304 ACDGIMNPQ 305 LPQRSTVY
RWY STVY
306 ACHILVWY 307 CIp 308 CFLMVWY
310 CEFKL 311 CLFILPVW 312 CEMVW
313 C 314 CLW 315 ClVv
316 EGIKLMPRST 317 G P 318 CPW
VWY
319 CEFGHIKMP 320 CPV 321 EMP
QRSVWY
322 CDEGILNPRS 323 ACEGHKNRS 324 CFPVWY
TVW TV
325 CREGHNW 327 ACFGHNQRS 329 CFGHIKLNQ
TVWY RSTVWY
330 ACDEGILMN 331 ACDEFHKQR 332 ACDEFGHKL
PRSVW STWY NPRSTY
333 GHIKPRSTW 334 ACDEGMNRS 335 FGHIKLPVW
Y Y
336 AEFGKNPRS 337 CFGIKLMRT 338 CDEFGIHIKL
TVWY W PRTV
339 DEFGIHLNPST 340 ACDEFGIIKP 341 AEGHKLMN
VWY RSTVW QRSTVY
342 DEFHKLMPQ 343 CDFIPW 344 FGHLMNPQR
RTY STWY
345 ACEHKNQRT 346 ADFGIKLMP 347 CFIPTVW
\A ¢ RSTVW

Petitioner Merck, Ex. 1002, p. 1115
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CERTIFICATE OF CORRECTION (continued)
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Page 9 of 15

348 CHILPQRTV 349 DFGPVWY 350 ADEFHKLM
WY NPRSTVY
351 |CDEFIINRWY | 352 |ADEFGKMPQ | 353 CFGIKLMQ
RSTVWY RSW
354 | CDEGHIKLM 355 |DFEGHLMNPQ| 35 |CGKLPRTVW
PQSVWY RSTVWY
357 DEFGLMQR 358 CHIKPQRW 359 AFGLPW
360 |ACEFGIKLMP| 361 |ACEGMNPQR| 362 ACEGHKLM
QRYV SVW NPRSTVW
363 |ACDEFGHIPQ| 364 |ACDEFGKLM | 365 ACDEGMNP
RSTVW PRSTVY QRSTWY
366 | ACCEGKMPQ | 367 LFILMOQV 368 CPW
RTW
369 CEFIKLPQV 370 | ADEGHKLNP | 371 P
w QRSVY
372 | ADEFGHKLN | 373 CPW 374 DE
PRSTVW
375 CEPVY 376 1PW 377 CILV
378 | DEFILMQTW 379 ACEFILMW 380 CDEGQRS
Y
381 GLPWY 382 |EGHKLMNPQ | 383 GP
RSTWY
384 CFMQST 385 CLMPWY 386 | ACFGHILMN
QRSTVY
387 | CEFGIHILMN 388 CGPQ 389 FV
VWY
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390 | ACEFGHLNP | 391 |ADGHKNPQR| 392 cp
RSTVWY STVWY
393 cP 394 | ADEGIKNPQ | 395 CLMP
RSTV
396 CFGIPY 397 | ACEFGILMP 398 ACEGHILNP
QTV RSTVWY
399 DP 400 | ADEFGILMP 401 CFHKRWY
QRSTVY
402 | ADEFLMPQR | 403 |ACEGHKLMN | 404 CDFGHLMN
STVWY PQRT RVWY
405 CIv 406 PR 408 AEFGIKLPR
STVWY
410 W 411 DEFG 412 EH
413 HIKLP 414 | ADEGHKRST | 415 CDEP
416 CsS 417 |ADEFGHKMP | 419 DP
QR
420 | ADFGHKLNR | 422 CDGHLMNQ 423 |ADEFGHLMP
STWY RSY QRSTVW
424 | ACEGHNQRS | 425 ELPWY 426 CFMR
WY
427 ACFLPVWY 428 | ACDEGHNRS | 429 | ADKLNPSTV
Y WY
430 | ADELMNSTV | 431 P 432 CFIKLMPY
434 HKPQRW 437 T 438 Y
439 NR 440 Q 441 R
442 MNS 443 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--.

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;

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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CERTIFICATE OF CORRECTION (continued) Page 11 of 15
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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 ata
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
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: H at a position corresponding to position 1; Q at a position
corresponding to position 1; V at a position corresponding to position 15; E at a position
corresponding to position 24; H at a position corresponding to position 24; K at a position
corresponding to position 27; R at a position corresponding to position 27; E at a position
corresponding to position 29; [ at a position corresponding to position 29; L at a position
corresponding to position 29; M at a position corresponding to position 29; P at a position
corresponding to position 29; S at a position corresponding to position 29; V at a position
corresponding to position 29; G at a position corresponding to position 30; H at 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; G at a position corresponding to position 32; H at a position
corresponding to position 32; W at a position corresponding to position 33; F at a position
corresponding to position 37; N at a position corresponding to position 39; T at a position
corresponding to position 39; F at a position corresponding to position 48; H at a position
corresponding to position 48; N at a position corresponding to position 48; W at a position
corresponding to position 63; V at a position corresponding to position 67; A at a position
corresponding to position 69; C at a position corresponding to position 69; F at a position
corresponding to position 69; G at a position corresponding to position 69; I at a position
corresponding to position 69; L at a position corresponding to position 69; M at a position
corresponding to position 69; P at a position corresponding to position 69; R at a position
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corresponding to position 69; W at a position corresponding to position 69; Y at a position
corresponding to position 69; R at a position corresponding to position 71; S at a position
corresponding to position 71; M at a position corresponding to position 72; Q at a position
corresponding to position 72; H at a position corresponding to position 73; L at a position
corresponding to position 73; W at a position corresponding to position 73; F at a position
corresponding to position 75; L at a position corresponding to position 75; R at a position
corresponding to position 75; T at a position corresponding to position 75; C at a position
corresponding to position 87; T at a position corresponding to position 87; Y at a position
corresponding to position 87; C at a position corresponding to position 92; I at a position
corresponding to position 93; L at a position corresponding to position 93; R at a position
corresponding to position 93; T at a position corresponding to position 93; R at a position
corresponding to position 94; Q at a position corresponding to position 118; F at a position
corresponding to position 120; V at a position corresponding to position 120; Y at a position
corresponding to position 120; D at a position corresponding to position 135; G at a position
corresponding to position 135; R at a position corresponding to position 135; H at a position
corresponding to position 141; Y at a position corresponding to position 141; R at a position
corresponding to position 147; V at a position corresponding to position 147; K at a position
corresponding to position 148; G at a position corresponding to position 150; K at a position
corresponding to position 151; L at a position corresponding to position 151; M at a position
corresponding to position 151; Q at a position corresponding to position 151; R at a position
corresponding to position 151; R at a position corresponding to position 152; G at a position
corresponding to position 155; K at a position corresponding to position 155; D at a position
corresponding to position 156; A at a position corresponding to position 163; E at a position
corresponding to position 163; K at a position corresponding to position 163; R at a position
corresponding to position 163; M at a position corresponding to position 164; D at a position
corresponding to position 165; N at a position corresponding to position 165; R at a position
corresponding to position 170; D at a position corresponding to position 198; N at a position
corresponding to position 212; M at a position corresponding to position 215; S at a position
corresponding to position 219; K at a position corresponding to position 233; R at a position
corresponding to position 233; R at a position corresponding to position 236; I at a position
corresponding to position 247; T at a position corresponding to position 257; P at a position
corresponding to position 259; Y at a position corresponding to position 260; K at a position
corresponding to position 263; R at a position corresponding to position 263; A at a position
corresponding to position 269; L at a position corresponding to position 271; M at a position
corresponding to position 271; T at a position corresponding to position 272; D at a position
corresponding to position 276; S at a position corresponding to position 276; Y at a position
corresponding to position 276; H at a position corresponding to position 278; K at 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; C at a position
corresponding to position 293; F at a position corresponding to position 293; M at a position
corresponding to position 293; P at a position corresponding to position 293; Q at a position
corresponding to position 293; V at a position corresponding to position 293; E at a position
corresponding to position 305; G at a position corresponding to position 308; N at a position
corresponding to position 308; K at a position corresponding to position 313; R at a position
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corresponding to position 313; H at a position corresponding to position 320; K at a position
corresponding to position 320; R at a position corresponding to position 320; R at a position
corresponding to position 324; A at a position corresponding to position 325; D at a position
corresponding to position 325; E at a position corresponding to position 325; G at a position
corresponding to position 325; H at a position corresponding to position 325; K at a position
corresponding to position 325; M at a position corresponding to position 325; N at a position
corresponding to position 325; Q at a position corresponding to position 325; S at a position
corresponding to position 325; V at 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; S at a position corresponding to position 328; Y at a position
corresponding to position 328; V at a position corresponding to position 353; T at a position
corresponding to position 359; R at a position corresponding to position 371; P at a position
corresponding to position 377; T at a position corresponding to position 377; W at a position
corresponding to position 380; Y at a position corresponding to position 380; K at a position
corresponding to position 389; M at a position corresponding to position 392; R at a position
corresponding to position 395; G at a position corresponding to position 405; A at a position
corresponding to position 409; Q at a position corresponding to position 409; T at a position
corresponding to position 410; P at a position corresponding to position 418; K at a position
corresponding to position 425; K at a position corresponding to position 436; I at a position
corresponding to position 437; M at a position corresponding to position 437; T at a position
corresponding to position 438; F at a position corresponding to position 441; R at a position
corresponding to position 442; A at a position corresponding to position 446; D at a position
corresponding to position 447; N at 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 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; H at 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; 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
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; 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 347; S at a position corresponding to position 347; 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; and/or P at 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
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, 8§30, 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, 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, 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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