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1. —FPH20AE ARk B, BT PH20 AR ke HC B/ FLATSEQ 1D NO: 1S 35 TR 7 41
(B A AUPH20 HH A 518 T341A.T341C. T341G.S343E M345T .K349E . L353A.1.3541 \N356EF1]
I361TIH— Pk 2 R TR A I

2 ARPEACH R LR O PH20 2 fc ik He R Bz, AT iR PH20 A (Al L B e fu 50k [ T341A
T341C L3541 FIN356E[)— Nk 2 A4 SR FRIL AL .

3 ARPEAUR R AT R [ PH204: R sl I B, Firik PH20AE (AR sl o Bt i 1~ AT SEQ
ID NO: TS 3EFR - 41 1 B A= R PH20 F 1) o5 X el R/ e HC Sk DXCaa g DXl 0 15—
Bk 2N S SRR AL AR

4 FRPEBOR SR 3P AR (1 PH20 A pA il L B B, FC R i iR ol X I 2 5E 8 X Ik (5347
£0381) , H H KX al e T S ol e TRl 1K X Il (AB3342R346) .

5 ARSEAUN ZR 4 PR U PH20 R AR sl H v B, FC RO BT i bR e X Jk B 422 5K X I
(X I B T341 2EN363. T341 2 136113424 1361.5343 2 1361, 1344 5 1361 M345 % 1361 1%
M3454N363 .

6 . ARJEAH ER AT A I PH20AZ f sk HC B, b Air i o2 e 8 X Il (S347%:C381) 1/ 1k
o HET 5ol e8> NI iR 2 X 35 (A333ZER346) #lHyal LR DXk — Pk 2 A sd ik
FRERFLINIR

7 ARPEACH K LR O PH20 4 el He B, AT iR PH20 A (A sl L A B 0 B L3564 T/ 1k
N356E S LR FRILHUAR , b 40 8% 11 T341.1.342. 5343, 1344 . M345. 5347 M348 . K349,
1.352.1353.D355.E359. I36 1 FIN363[1K— Aok 22 A7 F AL [ S S TRk BE AR

8 AR FEAHN ZR T Hr R U PH20 4R Mk He B, AT iR PH20 A (A sl L A B 0 B L3564 T/ 1k
N356E [ S IR R 3L B, HF H A fU 252 1 T341A.T341C. T341D. T341G. T341S.L342W.
S343E.1344N.M345T.S347T M348K . K349E.L352Q.L353A.D355K \E359D. 136 1 THIN363G1)—
kAR EEK

9 ARIEALF ZR T ATk (U PH2 048 Ak sl H /B, P PH2 04 ARk sl R B A9 5 M345T
S347T M348K.K349E.1352Q.L353A. L3541 .D355K N356EE359DFII361T.

10 AR AR E R 9Tk [ PH204E Ak ol 5 F B, BTk PH20 4% pk e . Bk 5 e B
T341A.T341C\T341D.T341G.T341S.L342W.S343E . I344NFIN363G)— 4 ik A 5 Ibk ik it
Jilav

L1 ARPEBCR SR 10k [ PH20 A (R ik A B, FIraR PH20AZ Rl - v Befu &de A B
IR SE IR AT — S FE R TR LA

(a) T341S.L342W.S343E. 344N M345T.S347T M348K.K349E.L352Q.L353A. L3541
D355K N356EE359DFII361T;

(b) L342W.S343E.1344N M345T.S347T . M348K .K349E.1L352Q.L353A.L3541.D355K.
N356E.E359DHIT361T;

(c) M345T.S347T M348K.K349E.L352Q.L353A.L3541.D355K \N356E . E359D. I36 1 T/l
N363G;

(d) T341G.L342W.S343E. 344N M345T.S347T M348K . K349E.L352Q.L353A. L3541
D355K N356EE359DFII361T;

(e) T341A.L342W.S343E.1344N M345T.S347T M348K.K349E.L352Q.L353A. L3541

2
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D355K N356E E359DAII361T;

(f) T341C.L342W.S343E.1344N . M345T.S347T M348K .K349E.L352Q.L353A L3541,
D355K \N356E E359DAI361T;

(g) T341D.L342W.S343E.1344N . M345T.S347T M348K .K349E.L352Q.L353A L3541,
D355K N356E E359DAI361T;

(h) 1344N M345T.S347T . M348K .K349E.L352Q.L353A.L3541.D355K N356E \E359D I
1361T; VA M

(i) S343E.1344N.M345T.S347T M348K .K349E.L352Q.L353A.L3541 .D355K N356E .
E359DFI361T.

12*&ﬁﬁuﬁgjuiﬂl¢fﬁgﬁ@ﬁ_mmﬂo MAREE B, A T IRN AR i 5k C
Aty R I PRIRFE R 1 — k%

13. *ETEW%U%XMJSELE@PH% MAREHE B FE DI A A A AN A s AL 1 ML A
PA2(N) R TR AL 2 1, A A T RN A AL 1) — D 2 R AR TR A

14 AR PEAH) ER 13 FrR I PH20 AR fAc sk FC B, A )50 A A=A BT RN R A 1) S B TR
FRHEL36N37 F38.R39.A40 PA1EkPA2 2 | , (HASHIR AT BNA AL ) — A8k 22 S 2 SR A%
5,

15 AR PEAH ER 1 2R PH20 4 (A sl HC B, A D) A A=A FIT il CoR By b ik FI V455
F L0 R IIRIRIE 2 7 , I AF IR CABRAL I — Ak 2 R R 2L

16 AR FEAH HR 15 FriR PH20 4 (Al H B, Fh D) A A=A Fir il CoR iy b ik FI V455
F SA90M BRI 2 7 , EAF TR CABRAL I — Ak A R R 2L

17 ARPEAHN ER 16 Frak i PH20 AR fAc sk FC B, A )50 A A=A BT iR COR B AL 1) S B TR
5%3LV455.0458.D461.C464.1465.D466 .A467 \F468.K470.P471.P472 M473 . E474 . T475.
E476.P478.1480.Y482.A484 .P486.T4885kS490 Ji7 , flifSk A iR CABRAL R — Pk 24>
IR

18 AR PEACH B3Rk 1 5 1 THRAT— B AT iR [ PH20AZ Rl 31 B, Bk R i B 2y HLAT
SEQ ID NO: 345 L4 7 HIMATGSRTSLLLAFGLLCLPWLQEGSA A ZE K- 2k I (s S ik B
ASEQ ID NO: 4fHJ IR 5 FIMKWV TF ISLLFLFSSAYSHY A UM F & FRIR IS S K B3
SEQ ID NO: 5[5 ERR 7 #IIMAAHLLPTCALFLTLLDMAQGI AHyal IR IE 115 Sk

19 ARPEAH) ER L 2 1 THT— T AT iR [ PH20 AR AR sl L B, O Bk PH20 A (Al 1
R EISEQ 1D NO:60Z% 115/ % LR FF 4 o

20 ARIEACH] ER 1IPTraR IPH204E f ok L B, Frak PH2 048 (ki L B FL AT SEQ 1D
NO: 991 FE R 741 o

21 — PR E A S, ATk 20 S50 B S AR B BN K 1 2 20 T — T ik 11
PH20ZE Rl B

22 ARPEACH EOR 21k W iR e AL 51, b i AW T 5 HAth bl
ZIIIETRTT

23 ARIEAR ZR 22 iR 1 TR e W AL AW, o Bk o 254 52 i i
Ao

24 AR ZOR 23 [Tk i I T8I 7 e iE A AL 54, L rp ik S e g 72 S e A
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AP

25. —FMZIR , TR IR A AR AR EOR 122 20 AT — Ty ik (U PH2O AR Ak Bl L B o

26. — i A Ak Ak, Ffr it o A Sk A G S AR AR R 25 T AR -

27 . — P FARIAM R 26 F ik ) e e A A A AL O - 4D

28 ARAE AU EOR2 TR i i LA, Hor v ik i A e B S 4R R AR 1
BERJAT AR ER A0 o

29. — M T A PH20 AR AR B P B T i, BTk 5 15 A A s e AR AR R 28 fr ik
a4 R
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FALEPA BB K REER TR A S AN AYEEY

[0001]  ZSHIE 2 I3 H 2019457 A25 H « 115 -8201980023392 . 4« & BH &4 FR ok < iU
A SRR K S AR AN 0 2y R 29 4R A 10 R B4 R RS IO 22 HR A

FAR G

[0002] KK BT KOmT N E BH SRR B A, 157 A 7K fiftads BH JTTIR I B\ 2 HH SRR AH
Lb , B g R N7 BH IO PR A A 3 A 3 DN A R 12 ARG e 1 5 I FLBE R B )8 M i o
FREGPH204E PR B, Bk sds BH BRI PH2 04 (A ol HL | B/ B T AT SEQ 1D NO: 11
AR 4 T AR FRUPH20 A0 146 Fh 22 SR R R L. 36 25 S4902H ik 11 il VS A= AU PH20 Hh ) ol g
DX/ B L SR XA DX e A 0 2 — A e 2 SRR SR IR AR, I FLAE Pir i 2 W o P it
PH20AZ AR Ly B, e BRI AN R i R COR iy S SRR AR S A ) — DB 2 AR Tk
175 DH TR i PH2 0 (A Bl L BEFR 5 1 5 DA S B3 85 Pk ads I SO PH2 0 A (A sl L BRE ) 24
M.

EREA

[0003] ARz SR FHER R ECRCRIRZ N IEIG EAR A, H B2 R AR A 7S Rh 2 R b e SR o 1
LOH e SR E 1517 DH TR IR K T 2= IR B IR 21 VIR S e 2= I 2 AR a1 o
[0004] XA L SR M FH A2 1) RN B O AL B o AE RS, PR R T B H AN
iyEEM L 2 LT AR I S ME R, 135 BH SRR AT B SR FR A A A A2 AR — .
ZE I SR FHAAAE T4 i@ I iR Sl 5 B, RO E A S A R &,
FF HEME— A B R EE AT PR e SR b o FCAb e S b 5 2 1 SRl & 5 0 L L i 2t
o125 DR FH Al 13 A2 B IR -1, 4FNB- 1, 3B 42 O 1 A AR TR ATIN - L IBe A e 28 e, O HL
FHIX 28 1 295, 000 F1 4 BT Ak o L RIAE R AR 29 =5 2 — (5g) 1 HH BT e i
o (turn over) »

[0005] 75 IH o R A PR A A7 E T 2RO SN o v 18032 I B RR O g «  FAAAR PR A 7SRRI
R TR . Bl i &Hyall JHyal2.Hyal3.Hyal4 .HyalPS141PH20/SPAM1. AHyal 141
Hyal27E K Z A 2R 3%k . PH20/SPAML (DL R FRIHPH20) £EKS 1 BTN AR Fh ik o 2K
1f, HyalPSTAFRIR , PR H R N o AR S DI W BT 10 75 7, i B TR g — 2k
AU 3 ok 8 FHH, 0D EIN - £ A e 55 1 A Rl = [R]R p- 1, 48ROl (EC 3.2.1.35) ;alint
{5 HH,0 V) EIN - CIBe i I 55 ) A MR 2 R B- 1, 38l (EC 3.2.1.36) ; LAKAE A
FHH0MIG G N YIFIB-1, 45 A0 E W SR (EC 4.2.99.1) .

[0006]  HyallPfaifb R 3EMRED129FEL3 1, &A1 Tl ok RSl B A 4 Sl /K At s B T8 o
Hyal 17E3 = 41RRIEpH N I H iAo 1 1 7E4 . 55 S =W pH N AT 14 . SHyal LR
W, PH201E 3 22 8110 55 pHy I P e I HH Pk 1Ak o

[0007]  ArmingZF A\ % EPH20[ AL 28 2588 AD111AIEL13 (ArmingZE A, 1997) -ArmingZF
NFLeubrid a1 A28 — A5 R, H HLR I A 15 5 IR 2 K PH2 0 (L 20 B TR
S A D146 FIE148
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[0008] 375 HH Tk /K fiFgaZs I BTIR , NI A A1z HH TR A 4 ANIE B FP (PR B B L
HA () BB BN SRR N X AT 297 027 . 511 P pH. PRI, 75 4% R ST 155 BH
JEERTR T , PH20LEING PR Sz s 2 44 ] (Bookbinder® A, 2006) o 7L H1PH20 ] T bR 52
BRI BIF-r, PH20AE AR AR b F PR AAS A ABRBES I, H HLR 5 R N aH i duiis
FY I3 FIZ5 T (Bookbinder® A, 2006) o IbA , F3ET-37 HH SRR AE IR 40 A Fh o SRk R
PH20 I T /K figg g 4 o 4 SN B s BHBTRR , AT 8 uieada Ty 7 g i i i 2
VT o e, HA F T A 2R b o v AR P R TRORTIIL VA IR

[0009]  PH20H Lathrop®E A\ B S /e UG 1 e , 7 Hik O ANE A R R ioRS 1 rh 3
5o APH20ZE A FHLin% A MIGmach1 % A\ 7af% . APH20 L AGSEQ ID NO: 1[% LR 741, Hi
509/ FEER B FL A A%, 7 HL S IK R PH20 L A B HH 60 9% 1O S AR ] — 1 o« A PH20M H
SPAM1 s T-REBFT 43~ 1) B2 4wh5 , I HPH20(X)Ser490DL SokG 1 i 2 1 b ATV R 1)
FHRBIRIOIUEE (GPT) 455 1T 221 MK 12 T B BRI = Sr = I BRI ON Fe 2512
G RRZRAO R, FL A FHPH20/K 33 BH TR o A% 1 F PH20 DA 2 T8 11 BT (1 1 % sl S /D A7
18, 7E H EA S IN-BELE A7 25 (N82.N166 .N235 .N254 \N368FIIN393) .

[0010]  [H {if 7] 7 WA O PH2 0 & i 1 M A Bk 4 5 19 52 h b B2 BOR 73 1 H ) 0 4%
Amphadase® (“-EIFERES) M1 Vitrase® (437 DHIFTRHE) -

[0011] A2 HLiE I RS (BTH) &l i 7F B 5 18 e i R v AR A= RUPH20 RSB 5 5 1K
FICA 562 FE IR TR AT - BTHH & — R 1, I A T iR 2 AR S 415y, 3
H 22 E o5 % HAT AR S N2 . 2% o 24K Sk 13 P IR A s R i 451
RIS, AT RA = A rh TR o BTS00 2RI A2 I SRR R PR PH20 2 Ahik &5 HAth A= bt
K, R AR 4T 2 AR PTRES R i3 805 B (Bookbinder®: A, 2006) o 7514, 1 T-4H.0)
IREI , WA B PH20 1 A= PRl F R aE <2 BRI 0 1 e iR 8L, EL6 A\ PH20/ FE 41
& AT T,

[0012]  JEdiiE, APH2011 E 41 A 7AE R E: (Be Rt (P. pastoris)) DS-25¢ B ANIWFIZ)
AR 25k o £E B TR AR AR B A 1) B 20 PH20 4R A 7 B S 8 4 B rp N - AL
S ESPNRIZNER

[0013]  ZEiZEW IR, [\ Afi7E T Hyall (PDB ID:2PE4) (Chao®: A, 2007) Al 517 W i
Figl (PDB ID: 1FCQ\1FCUL 1FCV) ) —4ES544 Hyal L FH N G5 A0 AL Al , — e S5 A3 AT
—/NEGFIEE5 I L S5 A9 2 B/ o) JE AN, FOH SRAE &R (1 T i ol B e FIBEE 25 H
42 J\IR (Chao A, 2007) o EGFAEEE AT /AR PR E S8 A PRSF I, fEFTR AR (A HiHyal 111C
A AN I  Hyal LRIPH20P0 S 3512 Fr A1 3e: 35 . 1 % AR , - HL i A & B PH20/1 25
JFRE5H .

[0014] —Fh APH20[EE4H & /&£ Halozyme Therapeutic, Inc. T &1, 7EPARS L4
Hylenex® £ (Bookbinder®: A, 2006;Frost,2007) .

[0015] 4 PH20 [ 1k, 54 FEBE D 146 FIIE 14843 W 2845 S K ATk i (D146N) FNA 5 Bl
(B148Q) B, ANFAERREYE (ArmingZ5E A, 1997) o AN, 24PH20/IR246 4 H BRIV , Bl IS
PERRAR 790 % , - H Y E3 198 3 2 WU I ELR3224 75 S FR IMUARIN , BEREE 1 0« S5 8 A
TUPH20A4HEL , HFRH/EPH20MI CAR AL FZER 1 36 P2 AR (474-509 % FEIRAE) 1A 1K Wi
TEVERRAR 175 % o IEAR AR/ AR A0S, 1 52 O B EHe Lagiffa i o X4 MAPH20F2BRC AR i 134

6
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ANAFEFRIN , PH2OBE A FERE M , A I BN AN Ah ARSEFros t % A, PH20[CA 477 - 483X
T AR R R AN AT /DI (Frost, 2007) o 42 K-PH20 (15509) 5k 7 {37 B 46 TAC A i 1
R 0 I PH2 0% (R 119 3 MRS A v B 477 %5 48 3HR 1) — &b C A it ol 76k 6 (1 PH20 A5 4K 114910 %
(Frost,2007) .

[0016]  [H]INy, EEZH PH20/E B A4 (157 R B I AR E MR sl SRk /KO ERIEE, Tl Bk
HAT 2P GE A=W R B A 2RI 1 47 DH TRl A TR R 7ok

LZRAE

[0017]  FAR[R)#H

[0018] AL —> H A2 F2 fik—Fids I SR A PH20 2 fR ke L B, S5 B AR UPH20 L
Vo RS A= RUPH20AHLL , FiT iR i W BRI PH20 AR A4 sl Ly B P RVEGUE 1A Tl P AT /K
AT EINGE

[0019] AL S — A HI R M T e A &, iR A St s b

W o PR PH20AZ fAc sl Ly B 5 LA KAl FH TR S S TG TR ) 7 s

[0020] HAR T Z

[00211 5 7 SKBILA B HIY, AL IER L 733 I SR A PH20 28 A sl HL B, Tk iZs W o i
Fifg PH20 A (Al HL o B A0 0 B -1 A2 R PH2.0 16 228 A AT A= R PH20 1Y) Sl B2 7 41 Hh PR o2 e
DX ISR/ sl B S D DI 0 79— A sk AN S SRR B SR U, T FLAE i ko2 D o e i
PH20AZ ARl B b, e PP JNR iyl C AR 2 SR IR L HH ) — D ek 24

[0022] AL BHIAER AL T TR e A &Y, Irh A S e o R B i PH20 47
PR B DA TR 40 S Wi T IaE i o ik

Ff3 [ 152 BB

[0023]  [E17xH T PH20MER T — A5 AR P20 85 1 BT — e &5 49 /2 i JT]Hyall (PDB
ID:2PE4) (Chao% A ,2007) 7E AR @RI, BT ik Hyal 125 F 0T b R 45 4 J& AESwi s s -

Model IR 55#% (https://swissmodel .expasy.org/) FB &I .

[0024]  E1AZRH] T PH20MER 1 5T — S5 B R m A E L 2 3R 1D 146 ATIE148
PH20¥) 28 1 5T — IR S5 A R F— A BEEAT— P olBE ) \ A T AR Al .

[0025] 1B/t T eta () 824, HATPH20/ ) ol E 8 A £ el B e 8N A i X 3m HH I B 42 Sk X
IMMIG340 5 134447 T H A .G340.T341.1.342.S343 113445 3 % HoxH o

[0026]  E1C/~H T /BT PH20MW ol e 8 HA ) S B/ H , S5 AHAR e Z5 Mg AE T A IR a2k
FRFLEE (C351.Y357HIIN363) - C351 50 TalZhe 1 I C60IE A — ittt , Y357 57 T PikE7 Sal
JET 2 TRIME 315G /K HAH FL AR L TIN363 57 Tl i L HH D69 R BT i A ik

[0027]  [E 2Lk TWT (B A= 240) AR A & B Ao 1R AR P 1) 4 1 5T 3R ik 7K o il A
Exp i CHOZH I FRIBEIN 5 QR SRIAW T TR A W ik 7K P2 16 . 1mg /Lo 25148 RHMLATHM6 1)
AR PRI 1 BRI K 3 T W 1 JBTRGR /KF-, J HHMARIEMT (¥ 45 11 BT R 7K e o
TR S AN 2SR AR (Y365FANT367L) 5 NAZ PRHM6 FHTfIZR AT HML LR 1 Bk /K-
[% %6 .4mg/mL.

[0028]  [E37~HH AR RHMLATHM6 1) 556 25
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[0029]  P3AZRH T 4liftWTLA M AR ARHM L ATHM6 2 J5 111 SDS - PAGE[T 25 2 o f FHHi sTrapiEA11Q

SepharosefEHH 1 T4t . WTLA K A ARHMLATHM6 1) 73 f- 5 2 29 70kDa (B9 : M, 73 f- & hrid s CS,

L TERGET, g LU, Bl sr) .

[0030]  [E3B/~HH [ AEpH 7.0 1l 7o B I I b (POWT DA R A (M L ATIEM6 [ B A o £

AR HA R A o R R A A s LT

[0031]  P3C/~HH Tl Jic- (;zwm@mwww RHMIATHM6 A5 1 o £E4°C T ]

2.5% Triton X-100 (w/v) KERSDS)E, £F37°C N IFATHEE S S 1 2 4h o A RHM6 LE WT AT A {4

HMLZ MR BE PR, PRI A 28 NS I e I I SR R M K A I BTRR » 1 e S5 s L T W T AN AL

B PRI 5 I o2 -

[0032]  [&[3D7~H T AEpH 528 it JECH) - BB e e 0 & W RTTAR (AR HM L P B 12  WT AT

AF RHM1AE 5 2 811 pHYE FE PN R I VA M , - AEpH 5.0 N B H dpe e O BRHS ME o AZ RHML HLAT

NI A& H s A Hyal 1IE SR B @ T WIAIAR PR ER 1 B 153 BH TR -

[0033]  [E3E/RH 1 1 RIS EWT DA M A PRHMLATHM6 [ 25 SR o FraR A2 (AR LE WT B PRt DA

REAEDEL -

[0034] &[4/ H T E10min A Lh 5 1 Befi - 80FE 43 H WT AR AR HM6 26 fid 11 175 BH BT 1)

AT IR

[0035]  [&|5 5~ HH T PH20[KIG340 4 1344 54 FLFG AR 1) S 45

[0036]  [&I5ARH T AFfAKHM7 JHM8 JHMO HM10%DHM2WH1sTrapEétE{JgFa/jSDs PAGEZ: B,

[0037]  [&[5B Rt [ EpH 7.0 [ s e e I EE WT DA S 4% AAKHM6 \HMS \HMO L HM 10\ HM2 1471

HM7 BSR4 2R

[0038]  [K5C/~H T aE o - R E(AJEWTU\&WTZIKH% HM8 HM9 \HM10 M2 1 AIHM7 1]

@i/ﬁﬁiﬁﬁ R EBC AL M S B R H T A8 T Bl W Bt e s e iy, i o i B AT gk
FHOBHEYERR R . A 55 R T B WTAN A (R8s 1 Mﬂﬁdﬁfﬁ@x

[0039] EI5D R T i AR AT (o i A A WT DA B 22 4R HMS JHMO W HM 10 HM2 T ATHM7 |1 45 5K

[0040]  [F5E -~ [l TEFEERAE3 2 T pH MR IE & AT TS5 L 250 S WT LA M A fRHM6

HM8 . HM9 . HM10 . HM2 LRTIHMT7 [ 45 5

[0041] &6 7~ T ASPRHML LI S286 4551

[0042]  [&IGASRH T 6T AR fARHMI L, 185 Hi sTrapht (a4l fb 28 1 T 45

[0043]  [&[6BH 1 28 e 00 I EE WA fARHML L /EpH 7. OTEGJ@;/EF%E@ S N

[0044] 7 H T N LA Y PH20 2R R HMA0  HM1 3 \HM4 1 . HM24 \ HM4 2 FTHM25 (1) S0 44

[0045]  [ETARH 1O T-PH204E {AKHM40 . HM13 . HM4 1 HM24 . HM42F11HM25 mﬁmsTrapH@

kA B B g

[0046]  [E7BsH! TPH2O/TR{ZI§HM4O HM13.HM41 . HM24 . HM42 . HM25 . HP6 1 FITHP6 27F Exp i CHOZH

OIS SE=3viv] G T

[0047]  E7CRH T EEEAEpH 7.0 N IR PH20 45 (AR HM40 L HM13  HM4 1 JHM24 |

HM42 \HM25 \HP6 L FIHP6 21 14 , HR L Aos b 1

[0048] 7D M Tk R - Bt e A e (U PH20 AR /A HM40 W HM1 3 HM4 1 . HM24 FTHMA 2[4

MR - A T W TR (AR 1 PR AR 125 HH o2

[0049]  [KITE ~H T al ot R AT €0 10 HrWT A B A5 fAKHM40 JHM13 \HM4 1 HM24 FITHMA42[1) 45
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[0050] 7R RHY 1B E T m , PH20AZ (AKHM40  HM1 3 HM4 T FTHMA 2 KA AR 1Y o
(0051 [KI87 H 1 {5 FHHMG ' B Aty e 1) C A PR ARE P A (ACHM 14 HM T 5RTHM L 614 55545

.

[0052]  [&I8ARHE T AR {AKHM14 \HM15FIHM1 6 EHi sTrap&lifk f5 tISDS - PAGESE 5 o 1 Jy s 1,
AUFE T WTAIAE {AKHM6 o

[0053]  [&I8B R~ 1 2ok ol 0 I S WT LA A A% fRHM6 \HM 14 \HM15ATHM16/EpH 7.0 N (R
TEMEREE R

[0054]  KI8C/~H 1 2l adt JECH - BBk JEc i s IR WT DA A A fAKHM6 \HM14 \HM 15 F1THM1 654521 | 21

AhFRBEEIE PRI S5 R EBCINAT ELE S, HomH T AR BRI SN Th i TP = s G € e N
(IBEEVE L S5 s T WA s 1 R IR 2 I TR

[0055]  [EI8D s H T afi ot FREAT: iy 0 AT WT LA S A fAKHM6 VM 14 HM15FTIHML6 1 45 5 o
[0056]  [FSE M [ s IEFEEIAE3 R TIHpH M AR &I 155 FE o0 B9 A2 fARHM 14 HM15 1]
HM16/7) 45 R o

[0057]  [E97~HH T FHMLOYE A i S ¥ PH20 A fACHM 1 9 FTHM20 1) S5 285 S o

[0058]  [K|9A SH T3 T PH20AR fRKHM19AHM20 , 11t Hi s Trapht fa i phali i 25 (1 ik 45
[0059]  [EI9B R H 1 aaeh ok B T A8 b e PH20AZ ARHMI 9 ATHM20 /1 pH 7.0 FRBRHE PRI 25 5 o
[0060]  E9C/RHH T4 T-WT LA M AR fARHM 10 HM19FTHM20 , 18 53 JEC Y - e JRe il AE37°C ML
J N T FH BT = s kb6 SDS B e g A T e R 45 5K o e it T WA AL (A £ 1 [ i
(32 W DR -

[0061] 107~ Tl A CAUE (CL FROMDLS) ZA el s WTATPH2 04 (R 11 58 it 1)
S5 MR — Ui T, TP R P S B AH

[0062] [ 117RHY T AF B R NP I T (0520 . 5M) MW FIPH20 2R A1) 2 B FR R IL N 76
P 2 3RS tern-Volmer & o fESAFLIRHT, (6 24 FR (E295nmAb UK , FH7E340nmid A B
R G IR S — Bl Ny 1, AT U3 8 A BUE A TR K BRI S C A« T
B S5 A S H S, DR P IRE RN 2 ' A KA E B K o FOSEAE AN PRI TR T
0L NP, F AR NI e (0220 5M) [ N INZE G T2 CIE AR
RN EFO/F .

[0063]  [EI11AZWTDL M AFfAKHMT HM4 \HM6 FTHM7 (K S tern-Volmer & .

[0064]  [&]11B2WTLA M AR fARHM14 HM15F1THM16[)Stern-Volmer& .

[0065]  [&[127~H T 5 T-HM10PH20 A A/ FExp i CHOZH I Fh () ik 7KF

[0066]  E12ALAEIE R T A2 PRI R IE K-

[0067]  E12B/RH T 3H &N SR IE 7KV W THIPH20 2R A7 CoR AL AT 6xHi sFRZS
JF HHisTrapfE 2l a2 1 SR IA/KCF Ang /L& 7R < HM30 A2 HM33AZ fA A A+ Exp i CHOZH i Fh
Fik.

[0068]  [&]137~H T AFFRHM29  HM30 HM3 1 HM32 FITHM3 311 40 57 75 128 1 B Bl 445 B o it
T-HM10f#J A5 fRHM29  HM30 L HM3 1  HM32FITHM3 3 [ C A 45 I {EA467 . C464 D461 . C358 55 C455)
B U] CoAR e DRI HM29/EExp 1 CHOZM i Fh 5%k , {H A A1 C4644b 15 DI ) CoR b Bl K B B
S AR AR AR A Bxp i CHOZHA P 58 o —HT02 DAL : 50054 BRI T diPH20 2% ve B 144 (Abcam) » —
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PrEbA1:2, 000F B Ll FH%e1eG HRP.

[0069] L47RH T FHEML O E A B AL S CoR ity R (1 AR AR ) S 45 2R

[0070] L4AZRH 17 20 o 7okt R 000 00 2 ol FHTHM L O D B EAT A 238 %) C AR it 1) 1) A A £ pH
7.0 MBS,

[0071] 14BEL % T {8 FHHM L OFE A A A 211 1 7 FPPH2 05 44 (HM43 L HM44 \HM45 . HM20
HM19.HM35.HM36 .HM37 .HM38 .HM39 . HM47 .HM48 .HM49 .HM50 . HM51 .HM52FTHM10) [RIE R T-CoR
ity DN P BRI 14

[0072] LTAC/RH T T8 FHHMLOE g At 44 22 PH2 0 A% 44 Fi [ —28 (HM29  HM35 \HM36 .
HM37 \HM38 \HM39 . HM43 \HM44ATTHM45) , 13 JECH - B U E 737 °C N iFAE S R Th i FH i = s
JUREXSDSEE A TR M 25 R o A B Sy s T AWM (A 2R 1 B A 1033 BH DR

[0073]  [&|157~HY 1 AFEExpi CHOZH ity Hh S 1A FIHP34 (B 15A) FHP46 (&1 15B) HU& (A fi4lifv it
TR 22 i ZAE R RISDSEE RS HP3442 5 HQ Sepharose Butyl HP.JfZflIBlue Sepharose
AL RO PT D kAl  fe e, HLSDSEE R & AEBlue  Sepharoseft ik sk 11045
HP46£257 FHQ Sepharose.Butyl HPFINFZAEL ) =20 (ki alifv #25 , F+ HLSDSEER T
TEIF M L e kA 10 &5

[0074]  E167~H 1 M2 LYEDABTARAS 1 1) Je6 xH shR2s (1IPH204E RHP34 FIHP 46 A
P

[0075]  [&I16A = H 1 2k s W WT DA A A5 (AR HM21 \HP34AIHPA6 £EpHT . 0 N RIS IE
[ 4k

[0076]  [E16B/~H T it Morgan-ElsonflliE (K :Michaelis-Menten®i%{, ke, FEARES, A
k, /K s fEReR) MEWT (HW2) DLA AR fARHM2 1 JHP34FIHPA6 /- pH 5.3 MRS PR 55

[0077] L77RH T R HM2 1 PH20AR (AR FRAESE R -

[0078]  E17AZRH T aaet DLSHU i FHM2 LY E D ABTAR A 3 ) Je6xHi shras PH20AE {RHP34 H11
HP46 /1) J L P A 45 5 o A HR, Zs ) T HW2RTIHM2 1 SR S

[0079]  E17BxH 1 T-HW2 AR fAKPH20 (HP20 \HP3AFITHP46) , 181 JECH) - B Je i M 1h
BTG PR 25 5

[0080]  E[17C/RH T AEKAR fk (HW2AHPA6) A5 fpH 3. 0FIpH 7.0 N el 14h 2 b7
M- Bk SRS I R 45 R . AESDS - PAGES, [112.5% Triton X-100 (w/v) Z:f4SDS, JH4E37°C Nk
AT SN Thee

[0081] 17D/~ H 7 PH2045 fAHM21 \HM53 . HM54 . HM55 . HM56 . HP59FTHP6 0 /- Exp i CHOZR it
MR IK

[0082] VTE 7 H T 200 3 e 0 2 0 2 f PH2 0 A 4 HM2 1 HM5:3 W HM54 . HM55 . HM56 , HP59 ]
HP60{tpH 5.3 NS A E ML TE o .

[0083] K18 xH T2y ik & M1 . Bng/mLA15ng/mLIJPH20 FIPH204% A AL FR S CD4+
TR R B 25 5

[0084]  [E19 Y 1 43 B Tk M 1 . 5ng/mLAN15ng/mLIKIPH20 FMIPH2045 (A AL R i CD8+
TR R B 255

10
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BRI R

[0085] [k Sy A i S, 75 WA I AT A BORAIRL AR B ER BAT S5 AL I T JR A
(135 8 RN G i AT BRI 7 SCRAFI 25 S ol AR IR i 24 1A N SOk
[ S8 5 e ARSI HE 25 e .

[0086] A% HHER ML i B ST RR B PH20 A Pk L B, ok ods BH SRR B PH2 0 4% Akl Bt
FERS R T B A= BUPH20 L 5 168 il SVEF A= U PH20 11 S R 82 i 47 HH R a2 e DX Jaic A/ sl L4 Sk X
SR ko e 81X Jik (S347 5C381) FI/ uladR e 7 S alR jE8 2 TRl #2k X 4 (A333%ER346) [1
DX A B — A A SR F RS AR, HLAE Fir i 12 B ST R g PH20 A8 Al o B, 1
BEVERD D)) sl R N s COR ity 2 SRR R ) — Ak 2

[0087]  FEAEHH, BE AR R R S FR PR AL AL B B - HAASEQ 1D NO: 1741 oy
A= PH20 1) S ARV i

[o088] AN, AEAC K B, “Ricahiy AL PH20” B FE /LA SEQ 1D NO: 1117 A1 [y iy A0
PH20[ 2 L8 741 HP FHSEQ 1D NO: 1112 B R 7R IEL36 52 S490£H plc 1) i 1 ot , ik e 1 ok
/DIE A 5 KM 2 T35 11 55 PH20 ) S A DD B LR A491 2 L509.

[o089]  3&1.MHFAEMMUPH201 2 AR 771 (SEQ 1D NO: 1)

MGVLKFKHIFFRSFVKSSGVSQIVFTFLLIPCCLTLNFRAPPVIPNVPFLWAWNAPSE
FCLGKFDEPLDMSLFSFIGSPRINATGQGVTIFYVDRLGYYPYIDSITGVTVNGGIPQ

KISLQDHLDKAKKDITFYMPVDNLGMAVIDWEEWRPTWARNWKPKDVYKNRSIE
LVQQONVQLSLTEATEKAKQEFEKAGKDFLVETIKLGKLLRPNHLWGYYLFPDCY
NHHYKKPGYNGSCFNVEIKRNDDLSWLWNESTALYPSIYLNTQQSPVAATLYVRN
RVREAIRVSKIPDAKSPLPVFAYTRIVFTDQVLKFLSQDELVYTFGETVALGASGIVI
WGTLSIMRSMKSCLLLDNYMETILNPYIINVTLAAKMCSQVLCQEQGVCIRKNWN
SSDYLHLNPDNFAIQLEKGGKFTVRGKPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCIDAFLKPPMETEEPQIFYNASPSTLSATMFIVSILFLIISSVAS
L

[0091]  HERIHE , AR P AL B PH20 4 ksl Ho R Be AT DA/E AT SEQ 1D NO: 1 2 R 7 41
(Y A RPH20FR A3 2 — AN IR 2N 5847, ek 1 T341A.T341C T341G S343E M345T K349E .
L353A.L3541 N356EFT361T, HHALELE [ T34 1A T341C. L3541 MIN356E [ S IL R R ILHUAR .
[0092]  FEACLHHH, R IE “PH20ARIA” 5 AE G 4% S AR UPH20 1) 2 2 1R F3 4 Fh— Ak 2
FRFCFE R RAL Ak — el 2SRRI FL U DA SN AR i Bk AR Al — Nl 2
FEFRFRIL I AN AT IR e SRR AR AL I & A s HTIE S “PH20AR (el H A B 3
SR AR E S

[0093]  fEACA R, al ik B TR Az BH R (LR 1 it =R a5 LKD) Hyall (SEQ
ID NO:2) A6 APH201R) &5 [ G5 L, W 7T 1 7 T PR A AN PH2 0 5 1 5T — e 5544 o
PER R, e B T-PH20M o e 8 X 3 H I 2 2R , R FHy a1 11 el B e 811 2 252 7 41
HA, AT B A s M Pl R B A A TR VRIS O0 D S5 8 1 BTES A AR TE o 5 b
ol 8 PH20M 8 [ J5T — R &5 A9 I ANED , it DA S5 AH Aok e sk B (1 AH B T EE PH20
(1 H A B 5E B /N AR PR A A I, 2B, 24 A\ PH201) ot J5tE 8 DX Ik Ao e 7 55 B e 8 2 [RI 1Y
P L X A FE R e 2 v S /K e Hy a ] 1R a2 e 8 X 3 AlHy a1 1A oR e 7 5 ol e 8 2 [
B DX ) S G e 1508 5 MU, AR FRVEpH P OB TS AN B B BUR SRR (T, )

agg.

Il SETX e SG 48 5L LG I AT AR U PH20 4R R sl HL Fr B, i 3 PH20A (Al

[0090]

11
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B 55 A= PH20AHEE FL AT S N B S PR A E VE

[0094]  [AIH, AR AL B PH20AZ A/ E B A= UPH20 (LA SEQ 1D NO: 124 LR 7 41)) A
2B AL PH20 (FLAF HISEQ 1D NO: 1S BERR 3 41 1) S AR PR FEL36 2 SA4904 il 1 J 7
H) IS TR I A P A &8 1 T341A . T341C. T341G.S343E . M345T .K349E . L353A. L3541,
N356ERNI361T, {Lidtidk [ T341A.T341C. L354 T FIN356E— A ik 2 S FL il R L HUA o

[0095]  ARHEAC L HHIYPH20AZ AR AT R T HATSEQ 1D NO: 1) Sl B 7 41 I B A= L PH20
R b2 DX SR/l A Sk IXIk, e ot e 8 IX 4y (S347%C381) A1/ ukadR e 7 HalR g8 2
(R K DX B (A333%R346) , AL 1ET341 EN363.T341 £ 1361.L342%F 1361.S343 %1361«
1344% 1361 M345% 1361 5kM345 EN36 31 X g Hh A0 & — Ak AN AL IR FE L HU

[0096]  HERI L, AARIE A A B PH20AE b, B A= R PH20 | Dot plc Ay A= R PH20 ) ol e 8
[X 3 (S347%C381) FI/ 2ol e 7 ol ie8  [Alf1H2 3k X ik (A333%R346) W LA HATSEQ 1D
NO: 2/ 7 A M Hyal 1 AR N X 35k (5 D3R 2F13) 1Y— "k 2 S AR R FEHUR , (AP T
lig®

[0097]  3R2.HF/AEMHyal 1125 FR 741 (SEQ 1D NO:2)

MAAHLLPICALFLTLLDMAQGFRGPLLPNRPFTTVWNANTQWCLERHGVDVDVSV

FDVVANPGQTFRGPDMTIFYSSQLGTYPYYTPTGEPVFGGLPQNASLIAHLARTFQDI
LAAIPAPDFSGLAVIDWEAWRPRWAFNWDTKDIYRQRSRALVQAQHPDWPAPQVE
AVAQDQFQGAARAWMAGTLQLGRALRPRGLWGFYGFPDCYNYDFLSPNYTGQCP
SGIRAQNDQLGWLWGQSRALYPSIYMPAVLEGTGKSQMYVQHRVAEAFRVAVAA

GDPNLPVLPYVQIFYDTTNHFLPLDELEHSLGESAAQGAAGVVLWVSWENTRTKES
CQAIKEYMDTTLGPFILNVTSGALLCSQALCSGHGRCVRRTSHPKALLLLNPASFSIQ
LTPGGGPLSLRGALSLEDQAQMAVEFKCRCYPGWQAPWCERKSMW

[0099]  3K3.PH205Hyal 1 2 Aol R BRI ZA AR 7 A1 L #L

[0098]

[0100] Tt 473 PH204 2L B A 7] Hyall 49 2 8 /r 5
ECATS| P56-D65 N39-G48
0%%5%3 S119-M135 S101-1117
o3 d’ K161-N176 K144-H159
0¥%5%4 S180-R211 P163-R194

Lo101] 0¥% 525 F239-S256 P222-S239
0% 5%6 A274-D293 K257-G277
038557 S317-G332 P299-G314
0%%5%8 S347-C381 T329-C363

[0102]  BEAE b, AR$ A A B 1 U PH20 4 (ol FC R B I et 0 25 A FRUPH20 L I8 1 1o
A AR RUPH20(M) 2 52 7 1 HA L 354 T/ BN 356 EI ) S AR AR ALK,

[0103]  Jf Hik & /DS AEDe H T341 ZEN363 [ — Nk AN B AL, FE A2 158 F 13411342,
S343.1344.M345.S347 M348.K349.1.352.1.353.D355.E359 . 136 1 FIN363[1)— Nk /M7 B
AR S BRI AR (HANR T

[0104] B3, 7E0E 1 T341.0342.5343. 1344 M345.5347 . M348.K349.1352.1353
D355.E359. 136 1 HIN363[)— "k 2/ EAL I S SRR PRI AR AT DA 228 H T341A . T341C

12
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T341D.T341G.T341S.1342W.S343E.1344N.M345T.S347T M348K .K349E.L352Q.L353A .
D355KE359D 136 1TAINI63G)— ik 2 2l SRR AR SE IR (AR Tt

[0105]  ftfetl , ARHAC A AR TR PH20 AR A sl A B AT DA A0 250k FIM345T,S34 7T M348K
K349E.L352Q.L353A.L3541.D355K \N356E E359DFIT 36 1 TI1— ik 2N ad FEFR e FLENAL
[0106]  JfHIARDLAI5 1% H T341A.T341C. T341D.T341G.T341S.1.342W.S343E . I344NF
N363GIH)— Mk 2 SRR (AR Tt

[0107]  BEPCetlh, AR AL IO BT U PH204E Al Ho B BT DA 2ade [ DA T 2 SRR TR LN
RAEAT— A LRI AR Tt

[0108]  (a)T341S.1342W.S343E.1344N.M345T.S347T M348K.K349E.1.352Q.L353A. L3541 .
D355K \N356E . E359DFI1361T;

[0109]  (b)L342W.S343E.1344N.M345T.S347T M348K . K349E.1352Q.1.353A.L.3541 .D355K .
N356E.E359DF11361T;

[0110]  (c)M345T.S347T.M348K.K349E.1352Q.L353A.L3541.D355K . N356E E359D.1361T
FIN363G;

[0111]  (d) T341G.L342W.S343E.1344N.M345T.S347T M348K.K349E.1.352Q.L353A. L3541 .
D355K N356E . E359DFI1361T;

[0112]  (e) T341A.L342W.S343E.1344N.M345T.S347T M348K.K349E.1.352Q.L353A. L3541 .
D355K \N356E . E359DFI1361T;

[0113]  (f)T341C.L342W.S343E.1344N.M345T.S347T M348K.K349E.1.352Q.L353A. L3541 .
D355K N356E . E359DFI1361T;

[0114]  (g) T341D.L342W.S343E.1344N.M345T.S347T M348K.K349E.1.352Q.L353A. L3541 .
D355K N356E . E359DFI1361T;

[0115]  (h) 1344N.M345T.S347T M348K.K349E.L352Q.1.353A.1.3541 .D355K \N356E .E359D
FI361T; DA M

[0116]  (i)S343E.1344N.M345T.S347T M348K.K349E.L352Q.L353A.1.3541 .D355K N356E .
E359DAIT361T,

01171 AL, 5 7 B R IR R A 7 — & AR 2 (W19S3477) AR 1E
SEQ ID NO: 1[5 FR 741 & B AL I S SRR TR AL

[o118] {341, “S347” FLFESEQ ID NO: 1[F 2 FEIR 3 Al Hp s 25 34T AL I 2 SR AR 3L 22 54
[/ 8

[0119] b, “S347T7 FLFRSEQ 1D NO: 1A B 34TAL I 22 S FR M I 2 FRENAR o

[0120]  ARJEA L W PH2OAZ A e by B s AR (Al B, L FP R AR A S SR A B
AL S B PR TR LA PR ST AR

01211 GuASCRT H, Rl “ORSFHUR” JZ R PH20AZ AR 1 1211 , HP Mo — Ak 2 ad ik
FRHVAON HA AR PR TR, T S R A 2 S B PH20 AR 1 AE M sl A b
DIRENI eI o

[0122]  “LREPEIERRIA” S F b T A AR DU S 1) S B R Tk A R PR R L I A
PR BE R 28 BERR R FE 1 Rk O 4 0 X, H HAEA B AT I A0 i 2 BT o« IX BB R
TR H A RN E A 24 3ETR (AN, B AR K 2R AN AL 24 FR) A TRYEMIBER) 2 FL TR

il

13
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(4N, RACGFRANA TR A AT LA AR IS 1) 2 5. (14, H 2R R A
DA 225 TR R s A PR A ) A BRI SE S B R (14, PR TR
LA IR R S AR T U RN AR TR U R 2R  FLA By S Mg 1 o
e (I, T B2~ SRR AN 5 2D DA D5 T IS A 2 S R (9140, s 2 R K
AR SRR o

[0123]  RIPATIA , RV A & BH A PH2 0% e T B AT RS S LR HUR , AELATS ] DA ARy
.

[0124] kAN AR AL B IPH20A (sl L A BEle e oy (a1 5 A Fis A & B PH20 4R A
HR B AR FARI I ZhRERN/ s8R, H HLS AR AR I PH20 S kel H R =
/180 % 585 % 126 /90 % AR 6 % 2095 % i A1 15 %5 /099 9% 11 S B A1 [ 2 1)
PH20AZ (Rl B o

[0125] 55 pl iy AR UPH20AHLL , AR FE A& BH IO PH20AE R AT BE AN 23k /KPRl 1 B
P&, NG AEaE v o eah, R TS E PERS N, {HPH20ZZ (R RIS 2F Lb il 2Ry
A= FUPH20 [ 138 1 5 22 e AR

[0126]  [FJHF, B AT CoAR b B A 0 i I A= T PH2 02 4% {1 HH ARG ME O FAAI , (HE T
K, CAR SRS PH20 AL A T R PR 25 19 0 T 4T & AT AR 1 1 Sl s R AR BA sk 38 )
BRI R o BN, MNACHR 2 SRR R A 2008 AN S SR TR BRI, A& B R 9 PH20 AR R PRASF A
Vo X PR T2 A s ARG M, N P4 L B

(01271 [Hbt, AR FE A& B I PH20 A A sl L A BRI RFAEAE T, PITk PH20 AR (A sk L B/ B
A= T PH2 0 52 S50 41 P ) o2 e 8 X ek (S347FC381) Hll/ ko Z e 7 Sl Fie8. Rl 3k X
1 (A333%R346) HIAU & — Ak A SR FRIEHUR , H HL 53 SNBR AN A i A1/ 5k C A Ui 2
BRI — AN AR T L.

[0128] Y& —J5 T, ARHE AL BHIPH204Z pA sk B T DU XA —Fh A ph sl B, Horh
D& EAF % HSEQ 1D NO: LSRR F A1 ML 2 PA2IR Sa FE IR TR 3L 2 1T , e e 2 AEAENR
AL IS LR L1 36 N3 7 F38.R39.A40 P41k P42 Fil, FE S AL NA B AL T — A Bk A
AR TS, RN/ sl D3 AR A CoR I AD 16 A VAB5 L5091 S LR ik 3L > o, e fr 1k
V4557 SA90[ S IR TR 3L > 5 , T e 7F S 3L 7 3L V455, C458 . D461, C464 . 1465.D466
A467.F468.K470.P471.PA72.MAT3.E474.T475.E476.P478.1480.Y482,A484,P486.T4881
S490.2 Ji7 , FAHER ICoR AL I — Ak A SR Tt

[0129]  “Lpja) & A= AENR AL 158 FAM1 ZEPA2K S B RR B BE 2 1 I R B A5 D) B H e 2 1%
FEYENAR AR ML 2 PA2I) S FEFR R AL 2 i O S R AR

[0130] A4y, “V)a) s A AF S LR FE HE1.36 WN37 . F38.R39.A40 PA1 5k P42 1 [ 35 1543 I
EHEUIEIFF LBRSEQ ID NO: 1R S ERR 41 H X 82 7E L 36 2 7 MM 2 T35 T A Sa SR 7
SR FEAEN3T 2 T MM L6 I 2 SE IR TR L R FAEF 38 2 T MAML ZEN3THI T A 24 5L R
FRAL X EEAER39 2 1T MML ZEF 381 I A3 2 SE R AR AL X B2 AEA40 2 1T ML ZER 391 T A3 24 2
FRERAL B AEPAL 2 T MML ZE A0 BT 2 SRR B AL L Bl B et P42 2 jif MML = PAL I PIT
RAERIE B

[0131] kAN, “UJE & A AECA I AR 19 V455 2 L5091 S LR L > |57 iy #e R 2 45 b &)
T BB CAI AL FI V455 ZE L5 09K S SRR AL > o I S LR AR AL

14
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[0132] 54, “bIE % A AECAR AL A SR 7 V455 . C458 . D461 . C464 . 1465 D466 A467
F468.K470.P471.P472 M473.E474.TA75.E476.PA78.1480.Y482.A484,P486. T4881K5490
J&” R B VIR ABRSEQ ID NO: 1[N EERR T 71 Fh A S A 5k 2 V455 . €458 D461 |
C464.1465.D466.A467 F468.K470.P471.P472.M473.E474.T475.E476.P478.1480.Y482.
A484,P486. T4881 5490 5 1S LR L .

[0133]  fledetth, AR P AL BT AU PH204% f ki LA BE AT DALE 1 SEQ ID NO: 6052 115[1)%4
A AR T 1

[0134] sttt , AR AL BH IR A PH20 4 (sl HL A BERT LA LA SEQ 1D NO: 991 2 JE 1R
740 . HASEQ 1D NO: 99[M S B FR 3 A1 3T U PH204% ksl Ho A BT DA B3 75 T34 1S\ L342W,
S343E.1344N.M345T.S347T M348K.K349E.1352Q.1353A.13541.D355K N356EE359D Il
I361TIHI15 2 LR AR, DA MNA AL F38 2 1T B FNC A AL F46 8 2 i (IR o

[0135]  rAR P A& I Rs E S ity 58 Hh R 3 1) PH20 A A b iy BV sk D 1) 2 S5 TR 1)
AR 11T 7R

[0136] QA AR AT, e A fial o %y Tl o o e M ek IXIa E@ﬁ%@ﬁﬂi
FOR S INPH20 PRI RS P FNFAESE VOIS, i o3 E M Ho e Sk X 3gUR T Al 28 11 3T —

FA RS54 S mT R Fe s , B A4 T PH20 R B WETEQ?CEE%Eiﬁkaﬁ’%ﬁ@x%ﬁ
AL B A AR, E A & W, T2 B PH20 2 45 M 1 e 22 a2 et Eo At A 7 I o
PR e IR, AT A 2 T b AR R PH20 FL AT B A PR PH20 AL fk o X BB AR R T DL S X
FEIAR R, FA B R e 25 435k 15 T Bl H L PH20 — 2 A5 A 1R 40 AR B L S s HH
B £ TUPH20 1 B SRR 58, X R R JCiE CoAR i YIS B2 40T , Pir ik A2 (B A — B
T

[0137]  f #%Eiﬁ@?‘i;ﬂh 5 i BT AR FUPH20AH L , FL A G N Al i P AT AR MR IO AR
AR I T PH20 48 R sl A BE AT DU 518 FH AR I — i 2 SRR R AL BRI
A ek H B T341A.T341C.T341G . S343E M345T . K349E L353A . L3541 .N356EF1I361T, I
A7 TP A TUPH20 228 % S A TR PH2 O S 4158 7 41 ) o2 i 8 X (S347 ZC381)
1/ sk ol E T S odBiES > Rl 1 ek X 35k (A333 % R346) FH ANk AN S AL ma b S L%
HUfR.

[0138]  R§ M, oS e 7 5 B8 2 [AI e Sk DX 1 S PR I A Fh 2 SR 7 3 T 341
FN363.T341 % 1361.L3425 136113425 136153434 136113445 1361 . M345 5 13615k
M345ZEN36 32 i (1 DX 3 H ) — Ak 2 2 B AR AL T U

[0139] Sy T 675 C AR i ek 2 A P B e 8 R a3 iie 7 5 B e 8 2 1] 1) 4 S X g i B 1)
PH20AZ AR I 52 , 15 = FPPH204E 1A (HM6 HMLOFIHM21) 1 A HRAR -

[0140]  HM6 T X FEAS A, L FPM345 ZEN363 DX I8 FH 19 2 L R i Hy a 1 1119 2 5578 e 41 B,
(SEQ ID NO:1H1fM345T.S347T M348K.K349E.1352Q.L353A L3541 .D355K \N356E . E359D]
I36 1THHNAR) o IEAN M6 2 X AE AR f , o B e MR e 7 5 ol ie 8 2 AN £ Sk X 33k 1
HUFORARAS & B I PH20AZ (A e D BRI AR 4, A5 S ANTI CoAR s b)) (B, HHhCR
ity 24 FEIR TR IE N SA901I I, 15l A 4= TUPH20) .

[0141]  HM10 X FEIARA, HOPL342 5 136 1 X Jak rh i S L i i Hya 1 1 1 S 88 5 41 AR,
(SEQ ID NO:1Mf{JL342W.S343E. 344N M345T.S347T M348K.K349E.L352Q.L353A. L3541

15
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D355K\N356EE359DFT36 1THZHUAR) | HLALAE S 53 AN C A el AR A & BH I PH20
AR, BT HM L0 H AT 5 i I AVERUE M, TR FLAT g pl A R PH2 O [ BT VEAR (A B S
Yo

[0142]  HM21 2 XAFIAR (A, T34 1 F 1361 X I8l sd BLfd i Hya l 1R 24 BE/8 7 41 B,
(SEQ ID NO: IFHIJT341S.L342W.S343E 344N M345T . S347T M348K K349E.1.352Q..353A
1L.3541.D355K N356EE359DANT36 ITHZHUY) , I HATA LS 3 AN C AR b el FROAR A A B
[IPH20AZ A, FITRHM2 1 £EpH 7.0~ A LU HF A= FRUPH2 OIS 4 5 20 PR F5 TR 2 o

[0143]  4n NRAPR, AEAL IR A L T-HM6 Y PH20 4% 4 175 ML36 AL T UAITIN A I ATl
{r 1465 F4685kP47T 1AM |- [RIC A i o

[0144] 4 (i FHM61E AR A 3 1 C A 2 SR el A6 Y PH20 A Ak

AR EKE AR A RAMGREME MK RERY
R 3% ¥ L&
HM6 36-490 11 0
[0145] HM14 36-465 1 25
HMI5 36-468 M345-1361 1 %)
HM16 36-471 11 19

[0146] 4 P57, ZE T HMI0MPH204E A i AT FEF 3848k 2 iy DI E AN , AIAE
V455.C458.D461.C464,1465.D466A467 .F468.K470.P4T2 M4T3 . F474.T475.E476.P4T8.
1480.Y482,A484  PASGE TA88FL L > JE DI HIFIC K -

(01471 35 . {f FIHM1OFE WAL S (1 CoR I SA A IR B A (YU PH20 A Ak

16



" BB B

CN 118853631 A 13/47 5
N P34 BAR A BANRERY R AR €S L)
X3 ¥¥F ®¥F
HM10 36-490 14 0
HMS52 38-488 14 4
HMS51 38-486 14 6
HM50 38-484 14 8
HM49 38-482 14 10
HM48 38-480 14 12
HM47 38-478 14 14
HM39 38-476 14 16
HM38 38-475 14 17
HM37 38-474 14 8
[0148] HM36 38-473 14 19
HIM35 38472 Lt gl 14 20
HM19 38-470 14 2
HM20 38-468 14 24
HM45 38-467 14 25
HM29 36-467 14 23
HM44 38-466 14 26
HM43 38-465 14 27
HM30 36-464 14 26
HM31 36-461 14 29
HM32 36-458 14 Zp)
HM33 36-455 14 35
HP19 38-470 14 6%
[0149] HP20 38-468 1 2
[0150]  4rE o B - AR I HM L OFJ ot e 8 X 3k Aot g 7 55 a3 i€ 8 = 1] 1 2 S X3 )

L342F 136 1 X I A 5 s BRI, B NGRS 7EF 3854 3L 2 i DI, H HLCR S 1
1465.D466A467 .F468.K470.P472.M473.E474,T475,E476,P478,1480,Y482,A484 . P4861
TA8BAEIUIHI AL REI -1 FIT 7, JCve CoRr DRI A A AR A A B O PH20 A (A R L HY

55 BT A= TR PH2 ATV R 2
[0151]
FIAEF4681kKATOFRIE 2 J5 1 DI CoR i o
[0152]

4 N AR6HIR , TRNEE T HM21 Y PH204E {1

B R AAAER38F AL 2 BT DRI AN g

76 .l FHM2 LYE g BB AE F ) CoA i 2 SR PR A PH20AE ¢

B4R p 3 & B B Baady REARY
5§ 3 KER ¥
Y F
[0153] HM21 38-490 15 2
HP34 38-470 T341-1361 15 22
HP46 38-468 15 24
[0154] {5 FHHM2 L/ SRt b A5 A | AR 1 EL AT L il AVET A TR PH2 O B P 125 2 i 2

PRI I 1 o X AR PO A AR, AR T ol e 8 X Ik AR e 7 5 et e 8 2 AN 4 3k X

17
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I T341 2 136 1IX da Fh 0 5 S R B, I HLAE iR A A N AR i R F 385 AL 2 i D)
H ORI AEFA688kK470 2 Ja ¢ VI« 2 NS, JCIe CoA DI B2 4T, iX Be AR (AR R
FF M2 B

[0155]  fEHFrost&E A THOMTFT AT, 2 PH20MH T FE T AEAT T S5 R 7 B = 1 D) o AR
RN, AR B PR S B AR 5477 2 Ja g VIR C AR AR I 210 % o SR 1T, AEA A
R, 24 PH201 el T5ES A HA K XA HR ) — ek 2N R SR U, Jeie CoARum b3 (07 B
QAT BRI R FH T 2R URRUE PR AR T B IR o IL S5 R AR 2, U e o T8y A4
PH2O M BETE 14 H T AR R PH20 [ C A i 6k 265 11 [ ARG g ) it o

[0156]  JbAN, AEAE I WFFT T PH20FINA i 2 SRR 1V H L X2 JeHT AR o

[0157]  Jy [ A& AN A ity DI 3 7 xS AE MO A A FR R 52 M), A1 BT R HME AR 44 F kS B - A 77
PH20[1 B 5E 8 DX S Aol e 7 5 R e 8 2 TRIT e Sk DX S f¥) X ek (M345 % 1361) HfH)— k%
AR S Hyal 1 FAR N ot B e DX 3m Aot e 7 5 ol e 8 2 M) 1 Sk X Iak 1 S SEFR R 3
VAR (#%SEQ 1D NO: 1HRM345T.S347T M348K \K349E.L352Q.1.353A.1.3541 .D355K \N356E
E359Duk 136 L THURI HAE S S ANPICA S m I ED | M6/ E B i 1 4 Mz pk, Horh
SEQ ID NO: 1H 2 iR sk FEL36 = VAT#HYFRGPLLPNREUA 2k # SEQ 1D NO: 124 JE iR e
L36 £ A52#7FRGPLLPNRPFTTVE AR o L1, i FHHM6/E bt , #9427 fAAHM40  HM13 JHM41
HM24 .HM42F1HM25 , FLHISEQ ID NO: 1124 358 3 A1 FR N K i £EN3 7 F38 .R39 . A40 . P41 5,
PA2TREL 2 W I (B RT) .

[0158]  F&7. L T-HMBI N A ity 2 SR DI 1Az 14

T Ek BARGRER RARH RE B o) A
B ® B
LOE'S LS 3
HM6  36-490 11 0
HM40  37-490 11 I
HMI3  38-490 1 2
(0159] HM41  39-490  M345-1361 11 3

HM24  40-490 11 4
HM42 41490 11 5
HM25  42-490 11 6
HM17 L36-V47. 23

M345-1361
HM18 L36-A52. 28

M345-1361

[0160]  fEM&h bR, o HH Y HME RN A £EN3 7 JF38 \R39 . A405k P41 5k 3L 2 BT VI | il
WGP X BARRSE M 5 SR, 2 PN i £ P45 2 Wi VDI, B VR i 2 PRI, X
FR7RPH20 R TP41 2 e N A DX S0k 28 1 o 2eadh AR PR A2 B 2 o e AN, 4 HME N
ARIL36 ZE VAT K L36 FAB2X IHH ) — A ek A S SR i Hy a1 1) 2 SE IR AN, A2 1 1
JAAEExpi CHOAM 3k, iX 487 TN A DX o128 1 T ik A TR )

[0161]  JbAN, fEA R, 22l i TR & B B A5 S IR TIPH20 1R I 46 5 5
ORI e 41 PH20 25 I /E Zh P 32k

[0162]  [RItt, 75 55— J5 T, AR P AL I T U PH20 AR A AT DS X AR AR A4, LN R i
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AU R8T R EASEQ 1D NO: 3[4 L1 7 HIMATGSRTSLLLAFGLLCLPWLQEGSA[I A AE
K EE S HATSEQ IDNO: 411 2 34 FL 3 YIMKWVTFISLLFLFSSAYS[ UL H & F 5 5
I8 LA SEQ ID NO: 1R % HLM4 7 #IIMAAHLLP TCALFLTLLDMAQGI) A Hyal 1155 ik, A8 ML
FE 352 A AR HUPH20M 5 5 K, (HORBR Tt

[0163]  “HUE M1 2 T35 a1 A= PH2015F S I I e B fi L H i A= R PH2011 (5 5 1K
3 Bk S BRI HITRE O s R AN TH DRE  IeA, BTk 36 A R N i 1) — 350
Gyt — LA, BN, Fh ) A A= AEN3T JF38\R39A40 . P41 Bl P25 BE K Ak 2 i, i
FINASH I T INER A 55 85 4= T PH20 115 5 Ik Bk e —2 & AR O T 0

[0164] 8. A\ AEKHER A IMTE A& A ok AHyal LIAE SR SRR 7))

REBAT SEQNO.
ASE ‘K;ﬂ%‘ MATGSRTSLLLAFGLLCLPWLQEGSA 3
[0165] A A aEE MKWV TFISLLFLFSSAYS 4
AHyall MAAHLLPICALFLTLLDMAQG 5

[o166] £ 57— T, AL WHR B T O S ARIA L WIRE U PH20 A (R FH 16 TR AE A 41
W, VAL I R 1 S5 Wiy T eI 5 T o

(01671 AT ot AR A A A (R B PH20 AR (AR T SR st 15 R 0 R AR (5L (0458 51k
e RI T IR0 P 2 o T s AT LAG [ s « SRR Jae 1 08 < FUIVss e« O B 08 L S U
NN S N R S o i el =N 73 ] 77 e e = 2N D p AN B AN S RN RN
R PR 5% e 5 P BT  JELEL R 2 AUHS BRI SR U A PR e B VR S s
AN  ZF AR P REEUUL SRS BT AN RS | e BE 40 SR R e 8 e TR L (EANBR Tt o
Ve, AT A AR A A I A AL S i T i ] ALe B 45 B PR T A i
HART I

[0168] LW G AT LU 2904 W0 - i ik 25 AH S ik nT LA R0 35 257 E TR 1
2093 o T 25 R O AL PT LA e B AEANBIR T U0 # A  JRE  LL B T
P2 TE R BT RLATIR T S RS TR R W SRR ES A 2T 4R 2R SR SIS e 2144
IR IR AP A 2 IR IR TR 2R TR I I T S RPR BE AT e b ) — i
2l 2R HeAh, ik 2582 B ade T DA E 2 0t E R R0 T 791 JHE 511 A 5
TERAE B U] S A TN JB A P R — Rl 25 o

[0169]  ACKIAR S S T A IRE S B AN T - B SN T Se il Dk P T 5 B
ST LTRSS SRR TS NG T RS T S AT NS T BLSR T A Rk
1T AT EIRES T, 25 SE BN 15U B B, 75 2R A S b G I s Be i e
AR PT LAORAPTE PR3 A B ARSI . T, P DLl AT R 2 T AR
WIRIZE 5, 1l i S BRI B RT ARS B 2 H HSE 2R .

(01701 Jirak 2R Py n] DARC il B JR sl /K A R R VAR 8 T T R B R LR T
2, B BCH AR I Rk (grain) R KSR JBORL Tk RIIE 20, 5 HLH TR
H A AT VA S5 MR 3 O sl As e 711

(01711 e b, ARFE A B T T8 7 e AL S W il LU 5 Hef o 29Mi ik 576
(01721 wJ LA SRR A K WA B PH20 AR AT SR T iU 25 0 e 2 fb 7 o
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291 FE T BRI S U 2990 AP e 2% RNAT B ARG T 1) AHASRR Tt

[0173]  fidetty, W] DA S AR AL B H R PH20 A AR SR 7 TR Do 2 i b2 e
e Mg 741 PR a2k S A 7 S A AEAS PR Tk

(01741 £ 53—J5100, AW K 4t PH20 A (A sl H Fy B IR .

[0175]  QASCRT HIAZIR PTVAAAAE T4l b 4n i i@ rh ol 2 UAER s el i R 4
ITE A M E2 SAZBRING, “o3 257 ok “BEAR | 4lif” S48l AR e R R (A5 /SDS
ALPR L CsCLAR AT €8 15 IR R BB I P PACRIIA 3 N ) At B R) MM T g 4 53 Bk
HAy5 3y (an, FbanAZiR ek 25 11 50) 208 R IBEEAZTIR « A& BHIAZ IR FT LA 2 DNA
BERNA .

[01761  FE5 55 —TJ7 1, A LIS K A8 b AR M HE 41 ek HiAR O 7 R AR5 Ak ]
(IPH20 A (Al H B, AT LAl itk o3 - A oK (1 , 450 T A5 PH2O AR AR (1) 4 Az Jeg
ATIPCRY MYk cDNABE ) SRAF 4 PH20 AR (AR IDNA , I HL AT DURE AT R DNASR N SRk HifA
A5 HL S SR AR 1 P 1 “ PR E S

(01771 QAT T, ARGE “PIHRAERIERE” B AF B TR S PH20 A (A al B B R 4%
BB, AR OB R 21 A FC A G A PH20 A Ak sl .y B () 356 LA () s SR AR
PR TIUYI DI RE e 3%k BN SRk 47 1) P 1) DA G 55 i il 1 0 3k 7 2 4RI AH S o i ik
FRIE TS R g PH2OI) B RN Rk A D (9140, 2 42 4R A PH20AZ f sl HL B 6 A
B E 1R B AR IR A7 R, Bl O RASE AR B B o, WA TP omde ) o

[0178] b4, H5 20 ek R ARYETT 1T 77 A1), BTl =7 e 21 47 il 1 =2 4 i Fh 4 A PH20 42 4
MISERIP s « R “YI 5 81)” B AL BT H 4 PH20AE R sl o B i S ERI (1 skl Bl o
(A B BGsR - AL Rk s oot (B, 2RI HRIE S) « ARGUSHER AN Gk
iRt , SR HAR I BETE (BRI TP A2 BE) Al RE B 1 AR A 1 1 —E 4 e B Pir
SN S hie vy G e PN [

[01791  £F X 55 —TJ7 10, AL WU Ko A0 8 PiT i AZ R mle i i B A 1) 4 2 4 o AR P A & B 1
T E AN e s S 4nie YA B RE ORI IE (E. coli.) ANE tgniie, (HARR T
lig®

[01801 A Jilth , A 41 AX 2 W11 1 6 40 i B0 4% I AZ 4, a0 K A i il B 2F f A
(Bacillus subtilis) 575 # & (Streptomyces sp.) iU H & (Pseudomonas sp.) <@y
S E (Proteus mirabilis) 8i 45 EK A J& (Staphylococcus sp.) ; ELEH , Wi E &
(Aspergillus sp.) FEhE (AnEe/REZR): (Pichia pastoris) JAEVAEZR): (Saccharomyces
cerevisiae) 2B L) & (Schizosaccharomyces sp) ) AFLES ik fu 5w (Neurospora
crassa) ; AL FAZAN, QRS EAZ AN AT S50 H Az 4nie (n g hanii) .

(01811 kA, AT DA AL A 7 = it n] DR A AR s L ahin .« fe e, Fir a1 3241
18- R EANBR T4 B 41 (COST) WNSO4HHI . SP2/0 HiEG FRLUM EL (CHO) 41 \W138.
Zh B (BHK) 4 MDCK SR 40 JHuT 78210 FIHEK 293411 o B0 16, ] LAk FICHO
iilion

[0182] Ky i i AZ R ke P 28 (A A 1 i =4 rp o AT DA R o FH TR R A% R (DNAER
RNA) I FAZ B FAZ AN £ AEOR (51 40 FL DK S BETRR E5 7TE  DEAE - A ZRM R e ol IR [ %
39 HATHR T AL IR PH20AE pAsl HL Ay B, W AR E 41 ek B A 4 = 4 i
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R G o FAZANI I e SRk 2 A FE TR [ (EANPR TSV A0 A= FL I8 25 DR 5 A
IR AN 0 23 R0 5 SR i T 6 TR R 1 e A T DA -4l 78 =i Rk 3k
FEANEE TR, MK B 5 /3 1 pET « pRSET s pBluescript~pGEX2TpUCEfA&  col E1.
pCR1.pBR322.pMBI S AT AW s HAT )12 i L JEIH BTk , WIRP4 5 DL g srl (AT A4
{HIFCIIE AT ADNA, 4ig t 10 Agt L1AINMO89 5 LA K LAt DNAWG BT 1 , 4rM 1 3711 22 IR 41 BEDNAIG: B
1A o AT FH 1 B4 i ) 38 s 8 Ak AT DA S22 - um 50k M HLATAE W)« Bt 4m i R Bk s
pVL941,

[0183]  YEJ5— 5T, A K BHIS M= A PH20 A Al HL Fr BE ik, sk 7 VA tu i B 9 4 &
AN FNZE AR IR AL B PH204% fR i L Fr B 2B B

[0184]  MPREREMESRRPH204R PRk L B B 4 Sk a5 | NI FL B = 4n i o]
DA DA T 75 1677 A= PH20AE Rl R B - R 2 47— BN [R) A3 PH20 AR Pl 1 B
FEAE B AN AT RE , Ll — BN (A A3 PH2 0 AR A 1 E ANt IR R rp 20 I 215
FRHH,

[0185] Uil |, AT DA AE S 40 o0 2 ANt Rk i PH20 4R {4k - PH20 AR A1) 43 B 1k
alify n] DLt FHT-85 B B i B 2 /2l I ik (Ban, k) Skt 7. B etk nT Ay
Tk R AN (i ik B A8 e B Mg K G i L i — Mk 2 A & AEASR T Bk 1 £
TEE 2 AN, S GETE BT BT AL A R AT DU B A Al b

[0186]  =JjtEtd]

[0187] /& N 3CH 225 SE It — 20 R AN F iR A BH o A3 5 1l B R DU
1152 DI, i 28 S (ST T 15 B E BT A B AR A B sl S A A I

[o188]  SJitafA1 . PH2OAR A A% 1

[0189]  Jhy /Ay #EPH204 {4 , IighEl A 5L [N & (Korean Human Gene Bank) WASE [Hf A7
PH201JcDNA (7% 1D : hMU002604) o B 4= T PH20 2t M L36 25 SA49011) 5l SR o 18 1o B i X
[ (LA MR PCR) 4 HEPH20 5L AL, K548 A pcDNA3 . 4 - TOPOZL AR Xho THINo t TR fillif (7
JH N T AEExpi CHOAMM Fh ek , B A AEKBER NS B s N Hyal 1R S IKTTER =5
JI, AR PH2OM I 4645 5 0K o T4 FHH s TrapFE 28 1 B2l , 6xHi shRZS IDNAJT 1 A7 T
PH20 cDNAYJ3 bkt o {5 FHPCRJS 72:3EA TPH20 AR A (1 SRR I , - 16 12 DNATI 3 it A S S TR
A

[0190] T FalPH20A (R 5 A SRR 45 4E N 2RI, 7 ELAI AR 5 91045 S 1 e 471 sl
548 FR10M.

[0191] 9. F T v lEPH20E (RIV) 5 | W hl 3

[0192] b A 3 |

[~

HEL

1
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cB4202 ALB-SP-Xho ALB-PH20-MR SPAM1-6H-Not

¢B4203-HM 1 ALB-SP-Xho PH20 M345-364-F SPAM1-6H-not
cB4203-HM2 ALB-SP-Xho PH20 Y365-L380-F SPAM1-7TH-not
c¢B4203-HM3 ALB-SP-Xho PH20 M345-L380-F SPAM1-8H-not
c¢B4203-HM4 ALB-SP-Xho B4203-HM4-F SPAM1-9H-not
cB4203-HMS5 ALB-SP-Xho B4203-HM5-F SPAMI1-10H-not
c¢B4203-HM6 ALB-SP-Xho PH20-G363N SPAM 1-6H-not
c¢B4203-HM7 ALB-SP-Xho PH20-G363N SPAMI1-12H-not
c¢B4203-HMS ALB-SP-Xho ¢B4203-HM8-M SPAMI-13H-not
cB4203-HM9 ALB-SP-Xho ¢B4203-HM9-M SPAMI1-14H-not
¢B4203-HM10 ALB-SP-Xho ¢B4203-HM10-M SPAM1-6H-Not
c¢B4203-HM11 ALB-SP-Xho 4203-HM11 SPAMI1-16H-not
c¢B4203-HM12 ALB-SP-Xho 4203-HM12 SPAMI1-17H-not
c¢B4203-HM13 ALB-SP-Xho SASP-LN-del-R SPAMI1-18H-not
¢B4203-HM 14 ALB-SP-Xho - 1465-6H-not
c¢B4203-HM15 ALB-SP-Xho - F468-6H-not
¢B4203-HM16 ALB-SP-Xho - P471-6H-not
c¢B4203-HM17 ALB-SP-Xho PH20-HM17 SPAMI1-22H-not
c¢B4203-HM18 ALB-SP-Xho PH20-HM18 SPAMI1-23H-not
c¢B4203-HM19 ALB-SP-Xho SASP-LN-del-R K470-6H-not
¢B4003-HP19 ALB-SP-Xho K470-not

[0193] ¢B4203-HM20 ALB-SP-Xho SASP-LN-del-R F468-6H-not
¢B4003-HP20 ALB-SP-Xho F468-not
c¢B4203-HM21 ALB-SP-Xho M21-mega-F SPAMI1-6H-Not
c¢B4203-HM24 ALB-SP-Xho M24-R SPAM1-6H-not
c¢B4203-HM25 ALB-SP-Xho M25-R SPAM1-6H-not
c¢B4203-HM26 ALB-SP-Xho B4-HM26 SPAM1-6H-not
¢B4203-HM27 ALB-SP-Xho B4-HM27 SPAM 1-6H-not
c¢B4203-HM28 ALB-SP-Xho B4-HM28 SPAM1-6H-not
¢B4203-HM29 ALB-SP-Xho B4-HM29
¢B4203-HM30 ALB-SP-Xho B4-HM30
¢B4203-HM31 ALB-SP-Xho B4-HM31
¢B4203-HM32 ALB-SP-Xho B4-HM32
¢B4203-HM33 ALB-SP-Xho B4-m33
cB4003-HP34 ALB-SP-Xho M21-mega-F K470-not
¢B4203-HM35 ALB-SP-Xho SASP-LN-del-R P472-6H-not
¢B4003-HP35 ALB-SP-Xho P472-not
¢B4203-HM36 ALB-SP-Xho SASP-LN-del-R M473-6H-not
¢B4003-HP36 ALB-SP-Xho M473-not
¢B4203-HM37 ALB-SP-Xho SASP-LN-del-R E474-6H-not
¢B4003-HP37 ALB-SP-Xho E474-not
c¢B4203-HM38 ALB-SP-Xho SASP-LN-del-R T475-6H-not
¢B4003-HP38 ALB-SP-Xho T475-not
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¢B4203-HM39 ALB-SP-Xho SASP-LN-del-R E476-6H-not
¢B4003-HP39 ALB-SP-Xho SASP-LN-del-R E476-not
c¢B4203-HM40 ALB-SP-Xho M40-mega SPAMI1-6H-Not
¢B4203-HM41 ALB-SP-Xho M41-mega SPAM1-6H-Not
cB4203-HM42 ALB-SP-Xho m42-mega SPAM1-6H-not
¢B4203-HM43 ALB-SP-Xho 1465-6H-not
cB4203-HM44 ALB-SP-Xho D466-6H-not

[0194] cB4203-HM45 ALB-SP-Xho B4-HM29
cB4003-HP46 ALB-SP-Xho F468-Not
cB4203-HM47 ALB-SP-Xho P478-H-Not
¢B4203-HM48 ALB-SP-Xho 1480-H-Not
cB4203-HM49 ALB-SP-Xho Y482-H-Not
¢B4203-HM50 ALB-SP-Xho A484-H-not
¢B4203-HM51 ALB-SP-Xho P486-H-not
¢B4203-HM52 ALB-SP-Xho SASP-LN-del-R T488-H-not
[0195]  5%10. HFFalEPH20AL A1 5 ¥4
e SEQ NO. HHFRAFF) (5->3")
ALB-SP-Xho 6 %i TAT CTC GAG GCC ACC ATG AAG TGG GTT
CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
REAN]-sLE ot 7 TGA TGA TGG AAG AAA CCA ATT CTG C
_ TAA CAG GAG GTG CTC TGA AAT TCA GAG AGT
BRIk L AAG CAG AGG AG
ATG GGG AAC CCT CAG TAT AAC AAG AAC CAA
PH20 M345-P36 9 GGA ATC ATG TCA GGC CAT CAA GGA GTA TAT
4-F GGA CAC TAC ACT GGG GCC CTA CAT AAT CAA
CGT CAC AC
PE20 Y365.138 ATG GAG ACT ATA CTG AAT CCT TTC ATC CTG
O-F 10 AAC GTG ACC AGT GGG GCC CTT CTC TGC AGT
) CAA GCC CTG TGC CAG GAG CAA GGA GTG TG
[0196] PH20 M345.138 ATG GAC ACT ACA CTG GGG CCC TTC ATC CTG
5 b - 11 AAC GTG ACC AGT GGG GCC CTT CTC TGC AGT
CAA GCC CTG TGC CAG GAG CAA GGA GTG TG
ACT GTT GCT CTG GGT GCT TCT GGA ATT GTA
B4203-HM4-F 12 ATA TGG GTA AGC TGG GAA AAT ACA AGA ACC
AAG GAA TCA TGT CA
AGC AAG GAG TGT GTA TAA GGA AAA CCA GCC
B4203-HM5-F 13 ACC CAA AAG ACT ATC TTC ACC TCA ACC CAG
A
AGT ATA TGG ACA CTA CAC TGA ACC CCT ACA
FH20-G363N I TAA TCA ACGTCA C
ATT GTA ATA TGG GGA ACC CTC AGT AAT ACA
o200 -Eilvl5-1. 15 AGA ACC AAG GAA TC
ATT GTA ATA TGG GGA ACC CTC GAA AAT ACA
GRS 205-HRAS N = AGA ACC AAG GAA TC
cB4203- 17 ATT GTA ATA TGG GGA ACC TGG GAA AAT ACA

23




CN 118853631 A -IH' HH :F; 20/47 BT

HM10-M AGA ACC AAG GAA TC
ACA CTA CAC TGA ACC CCT TCA TAC TCA ACG
4203-HM11 18 TCA CCC TAG CAG CCA
ACA CTA CAC TGA ACC CCT TCA TAC TCA ACG
4203-HM12 19 | TCA CCC TAT CAG GCA AAA TGT GTA GCC AAG
TGC
PR 0| TAA CAG GAG GTG CTC TGA AAG AGT AAG CAG
AGG AG
et N CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGT ATA CAG ACA CCA TCA GC
SR > |CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA AAA GCA TCT ATA CAG ACA CC
CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
P471-6H-not 23 TGA TGA TGA GGT TTT AGA AAA GCA TCT ATA
C
TCC AGG CCC AGA GGA AAG GCC GGT TGG GTA
PH20-HM17 24 |GCA AGG GGC CCC TAA AAG AGT AAG CAG
AGG AG
TCA CTT GGG GCA TTC CAG ACG GTG GTG AAG
PH20-HM18 25 GGC CGG TTG GGT AGC AAG GGG CCC CTA AAA
GAG TAA GCA GAG GAG
oot 6| CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGT TTT AGA AAA GCA TCT ATA C
IR » | CTA ATT GCG GCC GCT CAT TAA AAA GCA TCT
ATA CAG ACA CC
[0197] P s | AATTGT AAT ATG GGG AAG CTG GGA AAA TAC
AAG AA
TGG AAT AAC AGG AGG TGC AGA GTA AGC
M24-R 29 | AGA GGA GA
R = lTT GGA ATA ACA GGA GAG TAA GCA GAG GAG
AGT TTT GAA ATT CCT TTC TCT GGA TGA GCT
B4-HM?26 31 GGA GCA CAG CCT GGG GGA GAG TGC GGC CCA
GGG TGC TTC TGG AAT TG
ATG AGC TGG AGC ACA GCT TTG GGG AGA GTG
B4-HM?27 R e
ATT CCT TTC TCA AGA TGA ACT TGA GCA CAG
i 3 CTT TGG CGA AAC TGT TGC
SHp | CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA GCA TCT ATA CAG ACA CC
S e CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA CAG ACA CCA TCA GCA ATA C
S | CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA TCA GCA ATA CAC ACA TC
SR ;| CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA CAC ACA TCA ACA GCA TC
R s | CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA ACA GCA TCA GTG TCT TTT AC
S | GTT ATA GCG GCC GCT CAT TAG GGA GGT TTT
AGA AAA GCA TC
M473-not 20 | GTT ATA GCG GCC GCT CAT TAC ATG GGA GGT
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TTT AGA AAA GCA TC
E474-not 41 GTT ATA GCG GCC GCT CAT TAC TCC ATG GGA
GGT TTT AGA AAA GC
T475-not 42 GTT ATA GCG GCC GCT CAT TAT GTC TCC ATG
GGA GGT TTT AG
N i 43 TAA CAG GAG GTG CTC TGA AAT TAG AGT AAG
CAG AGG AG
M41-mega 44 TGG AAT AAC AGG AGG TGC TCT AGA GTA AGC
AGA GGA G
TTT GGA ATA ACA GGA GGA GAG TAA GCA GAG
M42-mega 45 GAG
D466-6H-not 46 CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA TCT ATA CAG ACA CCA TCA GC
P478-H-Not 47 GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA GGT TCT TCT GTC TCC ATG GG
1480-H-Not 48 GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGA ATT TGA GGT TCT TCT GTC TCC
GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG
Y482-H-Not 49 TGA TGA TGG TAG AAA ATT TGA GGT TCT TCT
G
GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG
[0198] A484-H-not 50 $gA TGA TGA GCA TTG TAG AAA ATT TGA GGT
GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG
P486-H-not 51 TGA TGA TGG GGT GAA GCA TTG TAG AAA ATT
TGA GG
T488-H-not 52 GAT AAT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGT GTG GAG GGT GAA GCA TTG TAG
K470-6H-not 53 CTA ATT GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGT TTT AGA AAA GCA TCT ATA C
P472-6H-not 54 GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGG GGA GGT TTT AGA AAA GCATC
GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG
M473-6H-not 55 TGA TGA TGC ATG GGA GGT TTT AGA AAA GCA
TC
GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG
E474-6H-not 56 TGA TGA TGC TCC ATG GGA GGT TTT AGA AAA
GC
T475-6H-not 57 GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGT GTC TCC ATG GGA GGT TTT AG
E476-6H-not 58 GTT ATA GCG GCC GCT CAT TAG TGG TGA TGG
TGA TGA TGT TCT GTC TCC ATG GGA GG
E476-not 59 GTT ATA GCG GCC GCT CAT TAT TCT GTC TCC
ATG GGA GG
(01991 Yk & B0 A5 5t n A Tl 0 2 AN EAES U M O PH2 04K 5, A A9 T PH20AR A& T
6xHisFRZcDNA,

[0200]  4ExpiCHOZH I X400 2% B 2k 516 X 10°%/mLI , 3 1 ExpiFectamine CHORFE 1y
B4 A\ pcDNA3 . 4-TOPOZ (A1 HF A= U sl AF fAKPH20  cDNAY JBURI 44 I Exp i CHOZT i H o /E
MR TR AL {8 FHExpiCHOFS A 557734 (1005 500mL) o fE8E 4L, DL 130rpm¥iExpi CHOZHJE
PEREE IR IS IL6 R, AR IR 4RO E 37 °C MRS R 1K, FFAE32°CHUBANIR B N i — 2P 15555
RALFTFRENG , 8110, 000rpmZ 0r30minS ER AR F I
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[0201]  JHIFAKTAS|¥) R S, ££ =P8R (G350 6 HHI sTrapht: QIR MIAE AR EEAE 2 T)
Hh 2l £ Expi CHOAM I Fh 7 A= I CoR 6 xH s 2 (1 A= AU PH20 AAR R PH20 (1 B4 45 1
[0202] - FHi sTrapfEf s [ alifl, fil 7 122 ik A (20mMBgEIR e (pHT.5) 0. 5M
NaC1) FI1ZE B (20mMERREN (pH 7.5) <0.5M NaCl.0.5MBEME) B AR SR [ 51 5 Hi sTrapht
545, T B AR (CV) IR MR AT T i A DA KB AERs M 45 S 0 a1 BT UE S L 3
FARFHENEE K-, FH5CVIF20 % 22 B AT i i DA N 1 o1 - S el 1 85 12 o T e
BT (20mMIRR AN (pH 7.5) 50mM NaCl) i##T 4 T HQ Sepharoset: [/ 1 Figlift,
88 T 2 A (20mMATREN , pH 7. 5) 1% B (20mMBATREN (pH 7.5) \0.5M NaCl) oKy
AREFTTSQ Sepharosett £ &y, H HSCVEE MR AT AL DL 25 AR S M 25 A i EE 1
J5T, AR FHBCVEZE MRBLA 04 100 % FITR FE S b DL 25 1 T

[0203] X -l IR EAE IO ER B alift , Hl 6 122 PPIRA (20mMBRRE (pH7.0) < 1.5M (NH,)
,S0,) MIZE B (20mMEEFEREN, pH 7.0) FFHTIREE H BT S RSG5, I TIBCVER MR AT
I E LB AR S 45 5 1046 A 0T, SR 5 FHBCVEE it BLA 04 100 9% TR P B B e DAk
A 1 o

[0204] i oxF JROBEINAE © JECH - R N AE AiMor gan - E 1 son il & & & B A= I PH2 0 A4S 4k
PH20 IR E o

[0205] i j& — AP R E A R S5 R 1 (BSA) TR = A= T Y rh VR S FE
T ik o M ZE I BT PH20 /KRN, 55 V&R TR A I T AR N T TE M TR O BERRARR o 25 BH TR
filfPH20 (Sigma) i E1.2.5.7.5.10.15.20.30.50F160 07 /mL , FEAE RN R 55 o
KLtV TR A TR B2 MR (20mM Tris » HC1 (pH 7.0) 77mM NaCl1.0.01% (w/
v) 2RI R 1) IR 2 100X, 300X 600X 1200XF112400X , FfAEAEANRAT FR I 4% o 73T
(T R B 3meg/mL ) i35 BH S PR VA TR RS LO4% 22 3¢ B2 M0 . 3mg/mL , f AR A 1
PRFHAE SR 180pL o 6 OpL BN I = MR BH TR iR P O 5 2 T, TR EAE3T°C v
45mino F SN 5E T L BF50uL SN A AN250uLER Y 1145 F AR I 22 96 F LA AN FL P
FERES)10min, SRR 43 YO THI AR 600nmAL IR O'CRE -

[0206] {5 )W) - BRI E v, AR 1 BTAE10%  SDSEERE (9350 . 17mg/mLiB A BR) b FLJk
1h, Jf4r4°C N 12.5% Triton X-100 (w/v) KERSDS, F58:2h. Jb)m , E2% M (50mMAg RN
(pH 7.0) \150mM NaCl) H1-§-37°C (L APH20 i FEIRE) N - T1 2 4hfOEAL S, FoKs &
150110 . 5 % B = W 1l AL o A T C A TR 2o oA 9 2 W B 45 5 1 BT = 1 1) X ]
SE A IISDS B G , SRFE N S5y A TiE 1o

(02071 3Eak DA U5 00 i ads 5 9 B AR e 1 < 1 Bh A CEAT (DLS) e SR AR 0
(175 72 A4 HISypro-Orange JHF) S PCR AN LKA Bl & (T ) [ 725 AERF 6 1 DU .
FETVIUE MR N FFETIE I [R) fe DU S B 1 (1 5 7255 o el DLSI & 2R i B 1 5 ik v, i
FDCHU SR -1 ZR 4, TR R B3R =0 , O HL 2R Sled P i I T P 8 10 o 1 4
¥,

[0208] 1A B H S I PH20 AR A FR B sl DR R e SR T A1 R R 1LH R H
[0209]  FEARHEACA B fc b, K H AT B 82 22 PH2 01V CoR i [ 6 xHi sFRZS [ AR A £4 4
HM; B AN 6xH1 sFRZF M AL Ay 24 W HP 5 ¥ FAT B4 2 CORB 16 xH1 sARAE 1 i APH20 (L36 %
S490) 10y 2 AWT 5 I FLRF FAA7EY482. 27 e VI 1 C oA (RIS 2 6 xHT s RS 1 Al iy A= 74
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PH20 (L3625 Y482) i 4 JyHW2 o
T AREA L B PH20A A ) 2 B R - 51) N LA/ B R i

[0210]

[0211]

D355K. N356E.

B |3 A, BB )
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK

M345T. S347T. | AKKDITFYMPVDNLGMAVIDWEEWRPTW

M348K. K349E. | ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP

HM1 60 LA, Lo Ll NHLWGYYLFPDCYNHHYKKPGYNGSCFN

E359D.1361 TA4=N363G

& 124 BB IR,

VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLSITRTKESCQAIKEYMDT
TLGPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG

27



CN 118853631 A

" BB B

24/47 BL

[0212]

KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP
QIFYNASPSTLS

Y365F. I367L. L3718S.
A372G. K374L.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK

AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP

NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS

HM2Z 61 1 V13751 #:v379A 8974 | PVAATLY VRNRVREAIRVSKIPDAKSPLPV
B B IRAK, FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLSITRTKESCQAIKEYMDT
TLNPFILNVTSGALLCSQALCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP

QIFYNASPSTLS
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
M345T. S347T. AKKDITFYMPVDNLGMAVIDWEEWRPTW
M348K. K349E. ARNWKPKDVYKNRSIELVQQQNVQLSLTE
1352Q.L353A.L354I. ATEKAKQEFEKAGKDFLVETIKLGKLLRP
D3SSK. N3SGEN | 4N ST WNESTALYPSIYLNTQQS
HM3 | 62 | E359D.1361T.N363G. | py; o TI yVRNRVREAIRVSKIPDAKSPLPV
Y365F. 1367L. L3718. | pAyTRIVFTDQVLKFLSQDELVYTFGETVA
A372G. K374L. LGASGIVIWGTLSITRTKESCQAIKEYMDT
M375L#2V379A4419 | TLGPFILNVTSGALLCSQALCQEQGVCIRK
AR BRIRAX, NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP

QIFYNASPSTLS
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
G340V, T341S. | \ RNWKPKDVYKNRSIELVQQQNVQLSLTE
L342W. S343E. ATEKAKQEFEKAGKDFLVETIKLGKLLRP
[344N.M345T.S347T. | NHLWGYYLFPDCYNHHYKKPGYNGSCFN
o | & M348K. K349E. VEIKRNDDLSWLWNESTALYPSIYLNTQQS
1352Q.L353A. L3541, | PVAATLYVRNRVREAIRVSKIPDAKSPLPV
D355K. N356E. FAYTRIVFTDQVLKFLSQDELVYTFGETVA
E359D. 1361 T#2N363G | LGASGIVIWVSWENTRTKESCQAIKEYM
Sy s | DTTLGPYIINVTLAAKMCSQVLCQEQGVCI
BT RABRA RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE

EPQIFYNASPSTLS

HM6 | 64 M345T. S347T. LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
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[0213]

M348K. K349E.
L352Q.L353A.L3541.
D355K. N356E. E359D
F21361THG 114~ BRI B

BAX,

EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLSITRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP
QIFYNASPSTLS

HM7

65

G340V. T341S
L342W. S343E.
1344N.M345T.S347T.
M348K. K349E.
L.352Q.L353A.L354l.
D355K. N356E. E359D
F21361TéY 16/~ 2 IR 88
AR,

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWVSWENTRTKESCQAIKEYM
DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE
EPQIFYNASPSTLS

HMS8

66

1344N.M345T.S347T.
M348K. K349E.
L352Q.L353A.L3541.
D355K. N356E. E359D
F21361 T4 124~ R IL 8
BAX

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLSNTRTKESCQAIKEYMD
TTLNPYIINVTLAAKMCSQVLCQEQGVCIR
KNWNSSDYLHLNPDNFAIQLEKGGKFTVR
GKPTLEDLEQFSEKFYCSCYSTLSCKEKAD
VKDTDAVDVCIADGVCIDAFLKPPMETEE
PQIFYNASPSTLS

HM9

67

S343E.1344N. M345T.
S347T. M348K.
K349E. 1352Q.

L353A.L3541. D355K.

N356E. E359D#21361T

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK

AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
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[0214]

#9134 IR BRIRAX,

ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGY YLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLENTRTKESCQAIKEYMD
TTLNPYIINVTLAAKMCSQVLCQEQGVCIR
KNWNSSDYLHLNPDNFAIQLEKGGKFTVR
GKPTLEDLEQFSEKFYCSCYSTLSCKEKAD
VKDTDAVDVCIADGVCIDAFLKPPMETEE

PQIFYNASPSTLS

L342W. S343E.
1344N.M345T.S347T.
M348K. K349E.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK

AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP

NHLWGY YLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS

HMIO | 68 | 1352Q.L353A.L3ML | pory o 17 v VRNRVREAIR VSKIPDAKSPLEY
D355K. N356E. E359D | £AyTRIVFTDQVLKFLSQDELVYTFGETVA
F21361TH 14N 2AH | [ GASGIVIWGTWENTRTKESCQAIKEYM

B, DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE
EPQIFYNASPSTLS
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW

M345T. S347T. ARNWKPKDVYKNRSIELVQQQNVQLSLTE
M348K. K349E. | ATEKAKQEFEKAGKDFLVETIKLGKLLRP
1352Q. 1353A. L3541, | NHLWGY YLFPDCYNHHYKKPGYNGSCFN

M1 | 60 | Dassk. Nasen. | VEIKRNDDLSWLWNESTALYPSIYLNTQQS

PVAATLYVRNRVREAIRVSKIPDAKSPLPV
E359D. I361T. Y365F | pAyTRIVFTDQVLKFLSQDELVYTFGETVA
A1367L47 1342 | L GASGIVIWGTLSITRTKESCQAIKEYMDT

B, TLNPFILNVTLAAKMCSQVLCQEQGVCIR
KNWNSSDYLHLNPDNFAIQLEKGGKFTVR
GKPTLEDLEQFSEKFYCSCYSTLSCKEKAD
VKDTDAVDVCIADGVCIDAFLKPPMETEE
PQIFYNASPSTLS
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD

M345T. S347T. | gp| DMSLFSFIGSPRINATGQGVTIFYVDRL

M348K. K349E. GYYPYIDSITGVTVNGGIPQKISLQDHLDK
L352Q.L353A.L3541. | AKKDITFYMPVDNLGMAVIDWEEWRPTW

HMI2 | 70 | D355K. N356E. | ARNWKPKDVYKNRSIELVQQQNVQLSLTE

E359D.1361T. Y365F.
I367L. L371S#2A372G
8915/~ BRI B IRAR,

ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
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FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLSITRTKESCQAIKEYMDT
TLNPFILNVTSGAKMCSQVLCQEQGVCIR
KNWNSSDYLHLNPDNFAIQLEKGGKFTVR
GKPTLEDLEQFSEKFYCSCYSTLSCKEKAD
VKDTDAVDVCIADGVCIDAFLKPPMETEE
PQIFYNASPSTLS

M345T. S347T.
M348K. K349E.
L352Q.L353A.L354I.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV

HMI13 | 71 D355K‘N356/E\‘f£§? AATLYVRNRVREAIRVSKIPDAKSPLPVFA
FI361T47 11 RAMR | yTRIVFTDQVLKFLSQDELVYTFGETVALG
BAR, ABAEF3ISZAT | ASGIVIWGTLSITRTKESCQAIKEYMDTTL
ANAHAAIE | NPYIINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGK
PTLEDLEQFSEKFYCSCYSTLSCKEKADVK
DTDAVDVCIADGVCIDAFLKPPMETEEPQI
FYNASPSTLS

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
M345T. S347T. | ARNWKPKDVYKNRSIELVQQQNVQLSLTE
M348K. K349E. ATEKAKQEFEKAGKDFLVETIKLGKLLRP
L352Q.L353A. L3541, | NHLWGYYLFPDCYNHHYKKPGYNGSCFN
HM14 | 72 | D355K.N356E.E359D | VEIKRNDDLSWLWNESTALYPSIYLNTQQS
#21361T4911/~ Ak # | PVAATLYVRNRVREAIRVSKIPDAKSPLPV
Sk 14652 % | FAYTRIVFTDQVLKFLSQDELVYTFGETVA
o ot on 24z | LGASGIVIWGTLSITRTKESCQAIKEYMDT
HCRR R TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCI
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
M345T. S347T. AKKDITFYMPVDNLGMAVIDWEEWRPTW
M348K . K349E. ARNWKPKDVYKNRSIELVQQQNVQLSLTE
1352Q.1353A. 13541, | ATEKAKQEFEKAGKDFLVETIKLGKLLRP
aMis | 73 | D3sSK. N356E. B3sop | NHLWGY YLFPDCYNHHYKKPGYNGSCFN

F1361 TG 114~ R IR
AR, AR EF4682 /5
JECA 4L 69848

VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLSITRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
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KDTDAVDVCIADGVCIDAF

HMI16

74

M345T. S347T.
M348K. K349E.
1352Q.L353A.1L354I.
D355K. N356E. E359D
F21361THG 11/~ B L8R
BAX, AR EPATIZE
FECA 4k 69 848

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGY YLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTLSITRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKP

HM17

75

L36-V474%
FRGPLLPNRIRAX,, ¥4
AM345T. S347T.
M348K. K349E.
1.352Q. L353A.L354l.
D355K. N356E. E359D
F21361 T8 B A BRAIRAX,

FRGPLLPNRPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTLSITRTKESCQAIKEYMDTTL
NPYIINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGK
PTLEDLEQFSEKFYCSCYSTLSCKEKADVK
DTDAVDVCIADGVCIDAFLKPPMETEEPQI
FYNASPSTLS

HMI8

76

L36-A527%
FRGPLLPNRPFTTVIX
X, vABRM345T.
S347T. M348K.
K349E. L352Q.
L353A.L3541.D355K.
N356E. E359D#=1361T
49 B IR ERIAX,

FRGPLLPNRPFTTVWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTLSITRTKESCQAIKEYMDTTL
NPYIINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGK
PTLEDLEQFSEKFYCSCYSTLSCKEKADVK
DTDAVDVCIADGVCIDAFLKPPMETEEPQI
FYNASPSTLS

HM19

77

L342W. S343E.
1344N.M345T.S347T.

M348K. K349E.
1.352Q.1L353A.1L3541.

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK

KDITFYMPVDNLGMAVIDWEEWRPTWAR
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D355K. N356E. E359D
F21361 Ty 144~ BILBR
A,
FEF38Z AT ENA 4L
4R, AR FEKATO
Z JG ECASH AL 0848

NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLK

L342W. S343E.
1344N.M345T.S347T.

M348K. K349E.
L352Q.L353A.1L354I1.
D355K. N356E. E359D

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK

KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH

LWGYYLFPDCYNHHYKKPGYNGSCFNVEI

HM20 | 78 . | KRNDDLSWLWNESTALYPSIYLNTQQSPV
AI361T4 14 2UEL | 4 A 7] y VRNRVREAIRVSKIPDAKSPLPVFA
AR, YTRIVFTDQVLKFLSQDELVYTFGETVALG
AEFISZATAENARAL | ASGIVIWGTWENTRTKESCQAIKEYMDT
#9848, VAR EF468 | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
2 Je CH AL 49542 | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCIDAF
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
T341S. L342W. ARNWKPKDVYKNRSIELVQQQNVQLSLTE
S343E. 344N. M345T. | ATEKAKQEFEKAGKDFLVETIKLGKLLRP
7T WIARK. NHLWGY YLEPDCYNHHYKKPGYNGSCEN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
HM21 179 | K349E. L352Q. | by AT YVRNRVREAIRVSKIPDAKSPLPV
L353A.L3541.D355K | EAYTRIVFTDQVLKFLSQDELVYTEGETVA
N356E. E359D#=1361T | | GASGIVIWGSWENTRTKESCQAIKEYM
49154 BABIRA | DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE

EPQIFYNASPSTLS

APPVIPNVPFLWAWNAPSEFCLGKFDEPLD
M345T. S347T. MSLFSFIGSPRINATGQGVTIFYVDRLGYYP
M348K. K349E. | YIDSITGVTVNGGIPQKISLQDHLDKAKKDI
13520.1353A. L3541, | TFYMPVDNLGMAVIDWEEWRPTWARNW
HM24 | 80 |D355K.N356E.E359D | KPKDVYKNRSIELVQQQNVQLSLTEATEK

FI361TEG 114N E I BR
BAR,, vABRAEAL0Z R
JENK 3% 4t 9 48

AKQEFEKAGKDFLVETIKLGKLLRPNHLW
GYYLFPDCYNHHYKKPGYNGSCFNVEIKR
NDDLSWLWNESTALYPSIYLNTQQSPVAA
TLYVRNRVREAIRVSKIPDAKSPLPVFAYT
RIVFTDQVLKFLSQDELVYTFGETVALGAS
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GIVIWGTLSITRTKESCQAIKEYMDTTLNP
YIINVTLAAKMCSQVLCQEQGVCIRKNWN
SSDYLHLNPDNFAIQLEKGGKFTVRGKPTL
EDLEQFSEKFYCSCYSTLSCKEKADVKDT
DAVDVCIADGVCIDAFLKPPMETEEPQIFY
NASPSTLS

M345T. S347T.
M348K. K349E.
L352Q.L353A. L3541,

PVIPNVPFLWAWNAPSEFCLGKFDEPLDM
SLFSFIGSPRINATGQGVTIFYVDRLGYYPY
IDSITGVTVNGGIPQKISLQDHLDKAKKDIT
FYMPVDNLGMAVIDWEEWRPTWARNWK
PKDVYKNRSIELVQQQNVQLSLTEATEKA
KQEFEKAGKDFLVETIKLGKLLRPNHLWG
YYLFPDCYNHHYKKPGYNGSCFNVEIKRN
DDLSWLWNESTALYPSIYLNTQQSPVAAT

s | Bl D355K‘T:356£‘53£9P LYVRNRVREAIRVSKIPDAKSPLPVFAYTRI
AB6ITE LRI | yErpQVLKFLSQDELVYTFGETVALGASGI
BAR, EPR2ZHEN | VIWGTLSITRTKESCQAIKEYMDTTLNPY]
PP GE T INVTLAAKMCSQVLCQEQGVCIRKNWNSS
DYLHLNPDNFAIQLEKGGKFTVRGKPTLE
DLEQFSEKFYCSCYSTLSCKEKADVKDTD
AVDVCIADGVCIDAFLKPPMETEEPQIFYN
ASPSTLS

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
L342W. S343E. | GYYPYIDSITGVTVNGGIPQKISLQDHLDK
[344N. M345T. S347T. | AKKDITFYMPVDNLGMAVIDWEEWRPTW
M348K. K349E. ARNWKPKDVYKNRSIELVQQONVQLSLTE
L3520, L3BBA LS | o o T PRI CYNHHYKKPGYNGSCEN
HM29 | 82 if;gﬁ;ffigﬁié VEIKRNDDLSWLWNESTALYPSIYLNTQQS
4 R pyAATLYVRNRVREAIRVSKIPDAKSPLPV
B, EL36ZHEN | PAYTRIVFTDQVLKFLSQDELVYTFGETVA
R ez, LA | LGASGIVIWGTWENTRTKESCQAIKEYM
A467Z 5 fECH# 4 | DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
44 e RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA

DVKDTDAVDVCIADGVCIDA
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
L342W. S343E. | GYYPYIDSITGVTVNGGIPQKISLQDHLDK
I344N.M345T.S347T. | AKKDITFYMPVDNLGMAVIDWEEWRPTW
M348K. K349E. | ARNWKPKDVYKNRSIELVQQQNVQLSLTE
13520 L353A. 13541, | ATEKAKQEFEKAGKDFLVETIKLGKLLRP
= NHLWGY YLFPDCYNHHYKKPGYNGSCFN
HM30 | 83 D233 Nask. Ea5L) VEIKRNDDLSWLWNESTALYPSIYLNTQQS

F21361Th4 144 B IL 8L
4K,

A L36Z A ENA R &

WA, VARAECA64

Z G FECK H L A A4

PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTWENTRTKESCQAIKEYM
DTTLNPYIINVTLAAKMCSQVLCQEQGVC(I
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVC
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HM31

84

L342W. S343E.
1344N.M345T.S347T.
M348K. K349E.
L352Q.L353A.L354I.
D355K. N356E. E359D
F21361 T4 144~ 2L B8
BAX, EL36ZATEN
Rnsb a4z, AR L
D461Z 5 £ C A% 4L
# R 4a

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGY YLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTWENTRTKESCQAIKEYM
DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIAD

HM32

85

L342W. S343E.
1344N.M345T.S347T.
M348K. K349E.
L352Q.L353A. 13541,
D355K.N356E. E359D
F21361T #9144~ B AL 8L
AR, EL36ZATEN
Fopab ey ida, ARE
C458% 5 ECR% 4
o A5 42

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTWENTRTKESCQAIKEYM
DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVC

HM33

86

L342W. S343E.
1344N.M345T.S347T.
M348K. K349E.
L352Q.L353A.L3541.
D355K.N356E. E359D
F21361Tég 144~ BILBR
AR, FEL36ZATEN
Koo sk by A4, vARIE
V4552 )5 EC R34k
EOE %A

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP
NHLWGY YLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA
LGASGIVIWGTWENTRTKESCQAIKEYM
DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAV

HP34

87

T341S. L342W.
S343E.1344N.M345T.
S347T. M348K.
K349E. L352Q.
L353A.13541.D355K..
N356E. E359D#=1361T
915/ B IR BRIRAX,,

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
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JEF38Z AT FENAh &b
Wyi4E., vABAEKATO0
Z G ECKH AL 0 42

KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGSWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLK

L342W. S343E.
1344N.M345T.S347T.

M348K. K349E.
L352Q.L353A.1L354I.
D355K. N356E. E359D

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK

KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH

LWGYYLFPDCYNHHYKKPGYNGSCFNVEI

HM35 | 88 o | KRNDDLSWLWNESTALYPSIYLNTQQSPV
AI361TE 144 RIA | 4 ) 1) vyRNRVREAIRVSKIPDAKSPLPVFA
AR, EF3BZAEN | yTRIVFTDQVLKFLSQDELVYTFGETVALG
A AL ey BAT, VABAE | ASGIVIWGTWENTRTKESCQAIKEYMDT
PA72Z JE AECA 3449 | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
s NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPP

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFY VDRLGY
L342W. S343E. YPYIDSITGVTVNGGIPQKISLQDHLDKAK
1344N.M345T.S347T. | KDITFYMPVDNLGMAVIDWEEWRPTWAR
M348K. K349E. NWKPKDVYKNRSIELVQQQNVQLSLTEAT
L3520, La53A. L3S, | Y NHHYKKPGYNGECFNVEL
HM36 | 89 F;jf;;i:;f;i‘;f;g KRNDDLSWLWNESTALYPSIYLNTQQSPV
; SRR | A ATLYVRNRVREAIRVSKIPDAKSPLPVFA
A, EF38ZFEN | yTRIVFTDQVLKFLSQDELVYTFGETVALG
A Je AR, VABAE | ASGIVIWGTWENTRTKESCQAIKEYMDT
M4732Z )5 ECR AL | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
op Y] NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCIDAFLKPPM
FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
A——— LDMSLFSFIGSPRINATGQGVTIFY VDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
1344N.M345T.8347T- | ¢ b1 TFyMPVDNLGMAVIDWEEWRPTWAR
M348K. K349E. | NWKPKDVYKNRSIELVQQQNVQLSLTEAT
L352Q.L353A. L3541, | EKAKQEFEKAGKDFLVETIKLGKLLRPNH
iM37 | oo | D335K:N3S6E.E359D | LWGYYLFPDCYNHHYKKPGYNGSCFNVEI

Fa1361 T 144~ B BE
AR,
JEF38Z AT AN 3% 4L
W 4E, VAR IEEATA
Z G FEC K HAL b A Aa

KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
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KDTDAVDVCIADGVCIDAFLKPPME

L342W. S343E.
[344N.M345T.S347T.

M348K. K349E.
L352Q.L353A.L354l.
D355K. N356E. E359D

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI

HM38 | 91 | 277 | KRNDDLSWLWNESTALYPSIYLNTQQSPV
A361T89 142U | \ AT yVRNRVREAIRVSKIPDAKSPLPVFA
BAX, YTRIVFTDQVLKFLSQDELVYTFGETVALG
EF38ZLATENAIRAL | ASGIVIWGTWENTRTKESCQAIKEYMDT
49442, PARFETATS | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
2 B ECK AL 69 #42 | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCIDAFLKPPMET
FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
L342W. S343E. YPYIDSITGVTVNGGIPQKISLQDHLDKAK
1344N.M345T.S347T. | KDITFYMPVDNLGMAVIDWEEWRPTWAR
M348K. K349E. NWKPKDVYKNRSIELVQQONVQLSLTEAT
L3520, LSIALISAL | o NHEVRKPGYNGSCENVE]
HM39 | 92 ?f;gﬁ;fjigﬁ? KRNDDLSWLWNESTALYPSIYLNTQQSPV
\ =% | AATLYVRNRVREAIRVSKIPDAKSPLPVFA
AR, YTRIVFTDQVLKFLSQDELVYTFGETVALG
EF38ZATENKIRAL | ASGIVIWGTWENTRTKESCQAIKEYMDT
A AAE, VARIEE4T6 | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
Z G ECK A WA 42 | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCIDAFLKPPMETE
NFRAPPVIPNVPFLWAWNAPSEFCLGKFDE
PLDMSLESFIGSPRINATGQGVTIFYVDRLG
YYPYIDSITGVTVNGGIPQKISLQDHLDKA
KKDITFYMPVDNLGMAVIDWEEWRPTWA
M345T. S347T. | pNWKPKDVYKNRSIELVQQQNVQLSLTEA
M348K. K349E. | TEK AKQEFEKAGKDFLVETIKLGKLLRPN
L352Q.L353A.L354l. | HLWGYYLFPDCYNHHYKKPGYNGSCFNV
iMdo | o3 | D35SK.N356E.E359D | EIKRNDDLSWLWNESTALYPSIYLNTQQSP
#1361 T4 114~ 8L # | VAATLY VRNRVREAIRVSKIPDAKSPLPVF
Bk, AR AYTRIVFTDQVLKFLSQDELVYTFGETVAL
EN3TZ 7 ENA AL | GASGIVIWGTLSITRTKESCQAIKEYMDTT
s i da LNPYIINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGK
PTLEDLEQFSEKFYCSCYSTLSCKEKADVK
DTDAVDVCIADGVCIDAFLKPPMETEEPQI

FYNASPSTLS

M345T. S347T. RAPPVIPNVPFLWAWNAPSEFCLGKFDEPL
M348K. K349E. DMSLFSFIGSPRINATGQGVTIFYVDRLGY
HM41 | 94 |13520.1353A. L3541, | YPYIDSITGVTVNGGIPQKISLQDHLDKAK

D355K. N356E. E359D
F21361TEg 114~ E IR R

KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQONVQLSLTEAT
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AR, VAR
JER39Z AT AN A% 4L
Wy i sa

EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTLSITRTKESCQAIKEYMDTTL
NPYIINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGK
PTLEDLEQFSEKFYCSCYSTLSCKEKADVK
DTDAVDVCIADGVCIDAFLKPPMETEEPQI
FYNASPSTLS

HM42

95

M345T. S347T.
M348K. K349E.
1.352Q.L353A. L354l.
D355K. N356E. E359D
Fal361THg 114~ R IR ER
AR, VAR
JEPA1 Z AT FEN A% 4k
g A 4a

PPVIPNVPFLWAWNAPSEFCLGKFDEPLD
MSLFSFIGSPRINATGQGVTIFYVDRLGYYP
YIDSITGVTVNGGIPQKISLQDHLDKAKKDI
TFYMPVDNLGMAVIDWEEWRPTWARNW
KPKDVYKNRSIELVQQQNVQLSLTEATEK
AKQEFEKAGKDFLVETIKLGKLLRPNHLW
GYYLFPDCYNHHYKKPGYNGSCFNVEIKR
NDDLSWLWNESTALYPSIYLNTQQSPVAA
TLYVRNRVREAIRVSKIPDAKSPLPVFAYT
RIVFTDQVLKFLSQDELVYTFGETVALGAS
GIVIWGTLSITRTKESCQAIKEYMDTTLNP
YIINVTLAAKMCSQVLCQEQGVCIRKNWN
SSDYLHLNPDNFAIQLEKGGKFTVRGKPTL
EDLEQFSEKFYCSCYSTLSCKEKADVKDT
DAVDVCIADGVCIDAFLKPPMETEEPQIFY
NASPSTLS

HM43

96

L342W. S343E.
1344N.M345T.S347T.
M348K. K349E.
1.352Q.L353A. L3541,
D355K. N356E. E359D
F21361THg 144~ IR B8
BAX,,
FEF38Z AT AEN A &b
AR, YABIEIL65Z
& FECA % 2L ey A4z

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGSWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCI

HM44

97

L342W. S343E.
1344N.M345T.S347T.
M348K. K349E,
.352Q.L353A. 13541,
D355K. N356E. E359D
FI361THY 144~ BIL B
A,
FEF38Z AT AEN Ak 4L
842, vARIEDA66

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
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Z )5 ECAR AL e 42

ASGIVIWGSWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCID

L342W. S343E.
1344N.M345T. S347T.
M348K. K349E.
1352Q. L353A.L3541.
D355K. N356E. E359D

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQONVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI

HM45 | 98 - . | KRNDDLSWLWNESTALYPSIYLNTQQSPV
AI361T4 144 2B | ) AT yVRNRVREAIRVSKIPDAKSPLPVFA
TR, YTRIVFTDQVLKFLSQDELVYTFGETVALG
EF38ZATENAIMAL | ASGIVIWGSWENTRTKESCQAIKEYMDT
4842, VAR FEA467 | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
Z B AECH A 49 #8542 | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCIDA
FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
T341S. L342W. YPYIDSITGVTVNGGIPQKISLQDHLDKAK
S343E.1344N.M345T. | KDITFYMPVDNLGMAVIDWEEWRPTWAR
S347T. M348K. NWKPKDVYKNRSIELVQQQNVQLSLTEAT
g A e e et
HP46 | 99 L353A.L3541. D355K. KRNDDLSWLWNESTALYPSIYLNTQQSPV
N3S6E. E359DAI361T | 4 o T yVRNRVREAIRVSKIPDAKSPLPVFA
$1SARABIRA, | yTRIVFTDQVLKFLSQDELVYTFGETVALG
AEF38ZATENAIHAL | ASGIVIWGSWENTRTKESCQAIKEYMDT
498542, VABEF468 | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
2 G ECH A s 442 | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV

KDTDAVDVCIADGVCIDAF
FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
L342W. S343E. YPYIDSITGVTVNGGIPQKISLQDHLDKAK
1344N.M345T. S347T. | KDITFYMPVDNLGMAVIDWEEWRPTWAR
M348K. K349E. | NWKPKDVYKNRSIELVQQQNVQLSLTEAT
D A L, | & PN K PGS CREL
HM47 | 100 gz’fié%?sffi‘fgzg KRNDDLSWLWNESTALYPSIYLNTQQSPV
AT RAF | A ATLYVRNRVREAIRVSKIPDAKSPLPVFA
AR, YTRIVFTDQVLKFLSQDELVYTFGETVALG
BEF38ZAENAHL | ASGIVIWGTWENTRTKESCQAIKEYMDT
#8842, VAR EPATS | TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
2 G ECH %A 69442 | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP
bvag | 10 | L342W S343E. FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP

1344N.M345T.S347T.

LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
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M348K. K349E.
L352Q.L353A.L354I.
D355K. N356E. E359D
F21361TH) 14/ BILBR
BRAX,
AF38Z AT AN # &
WA, VABAEI480Z
J& FEC R % 4k e A 42

YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP
QI

L342W. S343E.
[344N.M345T.S347T.

M348K. K349E.
L352Q.L353A.L3541.
D355K.N356E. E359D

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV

HMA9 1 102 | 1361T#9 144 £k 8 | AATLYVRNRVREAIRVSKIPDAKSPLPVFA
B, YTRIVETDQVLKFLSQDELVYTFGETVALG
A8 ANAAL | ASGIVIWGTWENTRTKESCQAIKEYMDT
wiiss, v A fyasy | TENPYIINVILAAKMCSQVLCQEQGVCIRK
: > ®2 | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
LG ECRIBIL I | ¢ pT1 EDLEQFSEKFY CSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP
QIFY

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
L3aow. S33p. | YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
1344N.M345T.S347T. | \wKPKDVYKNRSIELVQQQNVQLSLTEAT
M348K. K349E. | EK AKQEFEKAGKDFLVETIKLGKLLRPNH
L352Q.L353A.L354l. | LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
5o | 103 | D355K:N3S6E. E359D | KRNDDLSWLWNESTALYPSIYLNTQQSPV
£21361T# 14/~ 8L 5 | AATLYVRNRVREAIRVSKIPDAKSPLPVFA
B, YTRIVFTDQVLKFLSQDELVYTFGETVALG
EF382 AT ANAEAL | ASGIVIWGTWENTRTKESCQAIKEYMDT
wiiis. A fadga | TINPYIINVILAAKMCSQVLCQEQGVCIRK
, > % | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
ZSEECRIHAMBAL | ¢ pr1 EDL EQFSEKFYCSCYSTLSCKEKADY
KDTDAVDVCIADGVCIDAFLKPPMETEEP

QIFYNA
L342W. S343E. | FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
[344N. M345T.S347T. | LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
M348K. K349E. | YPYIDSITGVTVNGGIPQKISLQDHLDKAK
HMS51 | 104 KDITFYMPVDNLGMAVIDWEEWRPTWAR

1.352Q.L353A.L354I.
D355K. N356E. E359D
F21361 T8 14/~ BILBE

NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
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AKX,
FEF38Z AT AENA# 4L
W4T, VAR IEPAS6
ZJE ECR A ey AR E

LWGYYLEPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP
QIFYNASP

L342W. S343E.
1344N.M345T.S347T.

M348K. K349E.
L.352Q.L353A.L354I.
D355K.N356E.E359D

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV

HMS2 ) 105 #1361 Tag 144 8 37 | AATLYVRNRVREAIRVSKIPDAKSPLPVFA
K, YTRIVFTDQVLKFLSQDELVYTFGETVALG
AFI8Z i ENA# A | ASGIVIWGTWENTRTKESCQAIKEYMDT
s iisa. A ETags | IUNPYIINVILAAKMCSQVLCQEQGVCIRK
g > ® | NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
L ECRIHAIIZ | ¢ p1] EDLEQFSEKFY CSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAFLKPPMETEEP
QIFYNASPST

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
Tt T3 GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
S343E.1344N. M345T. | \ pNWKPKDVYKNRSIELVQQQNVQLSLTE
S347T. M348K. ATEKAKQEFEKAGKDFLVETIKLGKLLRP
K349E. L352Q. NHLWGYYLFPDCYNHHYKKPGYNGSCFN
HMs3 | 106 | L353A-L3541.D355K. | VEIKRNDDLSWLWNESTALYPSIYLNTQQS
N356E. E359D#21361T | PVAATLY VRNRVREAIRVSKIPDAKSPLPV
#9154 FULEIRAX,, £ | FAYTRIVFTDQVLKFLSQDELVYTFGETVA
L3623 AN A4 4 | LGASGIVIWGGWENTRTKESCQAIKEYM
#4d . A A S490% % | DTILNPYIINVILAAKMCSQVLCQEQGVCI
» ~ =% | RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
ECRIMI MBI | p GKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE

EPQIFYNASPSTLS
T341A. L342W. LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
S343E.1344N.M345T. | EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
S347T. M348K. GYYPYIDSITGVTVNGGIPQKISLQDHLDK
K349E. L3520. AKKDITFYMPVDNLGMAVIDWEEWRPTW
HM54 | 107 | L353A.13541.D355K. | s RNWKPKDVYKNRSIELVQQQNVQLSLTE

N356E. E359D#=1361T
IS BB, £
L36Z AT ZEN K 3% 4L &
AT, vARFESA90Z )5

ATEKAKQEFEKAGKDFLVETIKLGKLLRP

NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS
PVAATLYVRNRVREAIRVSKIPDAKSPLPV
FAYTRIVFTDQVLKFLSQDELVYTFGETVA

41




CN 118853631 A

" BB B

38/47 T

[0226]

FEC AR 3% 4k 0y A2

LGASGIVIWGAWENTRTKESCQAIKEYM
DTTLNPYIINVTLAAKMCSQVLCQEQGVCI
RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
RGKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE
EPQIFYNASPSTLS

T341C. L342W.
S343E.1344N. M345T.
S347T. M348K.
K349E. L352Q.
L353A.L3541.D355K.

LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLFSFIGSPRINATGQGVTIFYVDRL
GYYPYIDSITGVTVNGGIPQKISLQDHLDK

AKKDITFYMPVDNLGMAVIDWEEWRPTW
ARNWKPKDVYKNRSIELVQQQNVQLSLTE
ATEKAKQEFEKAGKDFLVETIKLGKLLRP

NHLWGYYLFPDCYNHHYKKPGYNGSCFN
VEIKRNDDLSWLWNESTALYPSIYLNTQQS

HMSS | 108 | (356, E359D421361T | PVAATLYVRNRVREAIRVSKIPDAKSPLPV
15/ 2 LB IK, 4 | FAYTRIVFTDQVLKFLSQDELVYTFGETVA
L3623 NS4y | LGASGIVIWGCWENTRTKESCQAIKEYM
s, oA AS4902 = | RTTLNPYIINVTLAAKMCSQVLCQEQGVCI
- "~/% | RKNWNSSDYLHLNPDNFAIQLEKGGKFTV
ECRIBAEBI | R GKPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE

EPQ109IFYNASPSTLS
LNFRAPPVIPNVPFLWAWNAPSEFCLGKFD
EPLDMSLESFIGSPRINATGQGVTIFY VDRL
T341D. [342w. | GYYPYIDSITGVTVNGGIPQKISLQDHLDK
AKKDITFYMPVDNLGMAVIDWEEWRPTW
S343E.I344N.M345T. | , pNWKPKDVYKNRSIELVQQQNVQLSLTE
S347T. M348K. ATEKAKQEFEKAGKDFLVETIKLGKLLRP
K349E. 1352Q. | NHLWGYYLFPDCYNHHYKKPGYNGSCFN
iMs6 | 100 | L353A-L3541.D355K. | VEIKRNDDLSWLWNESTALYPSIYLNTQQS
N356E. E359D471361T | PVAATLY VRNRVREAIRVSKIPDAKSPLPV
815/ UL B I, £ | FAYTRIVFTDQVLKFLSQDELVYTFGETVA
L i | LS GDNIEIRESCOART
AL, AALESI0ZSE | BN\ NSSDYLHLNPDNFAIQLEKGGKFTV
BECA#MMEBI | R GRPTLEDLEQFSEKFYCSCYSTLSCKEKA
DVKDTDAVDVCIADGVCIDAFLKPPMETE

EPQIFYNASPSTLS

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFY VDRLGY
1344N. M345T.S347T. | YPYIDSITGVTVNGGIPQKISLQDHLDKAK
M348K. K349E. | KDITFYMPVDNLGMAVIDWEEWRPTWAR
L352Q.L353A. L3541, | NWKPKDVYKNRSIELVQQQNVQLSLTEAT
D355K. N3S6E. B350D | EKAKQEFEKAGKDFLVETIKLGKLLRPNH
1ps7 | 110 | #neiré 124 g st | LWGYYLFPDCYNHHYKKPGYNGSCFNVEI

BAX,
FEF38Z AT AN K 34 4L
a9 %48, VAR AEF468
Z G ECA KA 0B 4E

KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTLSNTRTKESCQAIKEYMDTT
LNPYIINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGK
PTLEDLEQFSEKFYCSCYSTLSCKEKADVK
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DTDAVDVCIADGVCIDAF

HP58

111

S343E.1344N.M345T.
S347T. M348K.
K349E. 1352Q.

L353A.L3541.D355K.

N356E. E359D#=1361T

913N R BRIRAX,, £

F38Z AT AN A 3% 4k 64

42, AR EF4682 )5
JECH R AL a9 848

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGTLENTRTKESCQAIKEYMDTT
LNPYIINVTLAAKMCSQVLCQEQGVCIRKN
WNSSDYLHLNPDNFAIQLEKGGKFTVRGK
PTLEDLEQFSEKFYCSCYSTLSCKEKADVK
DTDAVDVCIADGVCIDAF

HP59

112

T341A. L342W.
S343E.1344N.M345T.
S347T. M348K.
K349E. 1.352Q.
L353A.L3541.D355K.
N356E. E359D#21361T
8154 BA BRI, £
F38Z AN AR 3 4k 9
#42, VAR JEFA68Z 5
JECH 4L 0B sz

FRAPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGAWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
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YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
LWGYYLFPDCYNHHYKKPGYNGSCFNVEI
KRNDDLSWLWNESTALYPSIYLNTQQSPV
AATLYVRNRVREAIRVSKIPDAKSPLPVFA
YTRIVFTDQVLKFLSQDELVYTFGETVALG
ASGIVIWGGWENTRTKESCQAIKEYMDT
TLNPYIINVTLAAKMCSQVLCQEQGVCIRK
NWNSSDYLHLNPDNFAIQLEKGGKFTVRG
KPTLEDLEQFSEKFYCSCYSTLSCKEKADV
KDTDAVDVCIADGVCIDAF

HP61

114
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N356E. E359D#1361T

FRGPPVIPNVPFLWAWNAPSEFCLGKFDEP
LDMSLFSFIGSPRINATGQGVTIFYVDRLGY
YPYIDSITGVTVNGGIPQKISLQDHLDKAK
KDITFYMPVDNLGMAVIDWEEWRPTWAR
NWKPKDVYKNRSIELVQQQNVQLSLTEAT
EKAKQEFEKAGKDFLVETIKLGKLLRPNH
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YTRIVFTDQVLKFLSQDELVYTFGETVALG
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DASAZPRHM3 , HoFAM345 2 V379D I FH ) 19 S SEFR B ENUR o 7517 T-PH201 M R e 8 H ) 2 i
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FR BRI S AETR 7 AT 211 R o 24 A S A8 fRHM T, HM2 B HMB P BE AT Y pe DNA3 . 4 -
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FEACK WA R A B8 MR 5 I EAEIML 2 5 A B AR AR 5 5 K
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[0236]  JJif , 183 S A2 b 28 AR HMLAIHMG AL L, M345 ZEN36 3 FIM345 22 1361 [X a1 24 4k
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I, ST AR PRHMLATIHMG , ZENA St AIC A /5 1) _E O E A SR 1 3 SN AR

[0237] ¥/, A9 it 7 AR PRHMARTHMT , FraR 42 fACHMARITHM 763 75 A7 R HM L ATHM6 Fh g ERAC) 2
G, I G340 513442 A 54 508 T AMIEG340V . T34 1S\ L342W . S343EFIT 344NHUFE .
AR RHMAFTEMT H O BRI S 38582 e A RO A 2R 1R o 2R fRHMAFITHM7 £EExp i CHOZH
ek cHMT RO R (A T2 b 45 SRAE I SA 7R H S HMAFTHMT {2 Y SWTAHEL , 25 (3 ek 4
6. 36%, 0 H i s SWIAHLE , SR GG 43 AIEG I T 10°CAI1L . 5°C  AR1T, 1 R I E
DU RO HMARIEM T PR P IWTII 2915 % (A15B) o s PE A RAEE Ml i B AL o 22, H
FEA KA, BB AE AT ARHMLATHMG H 51N ORI I T A A SRR e 1, RIS ORRF T il
T, LA RHMAFTHM7 ORI 14 Fh 1 HAVEE o M e B i AR o Al 2 9 I LR 1 5, 7
AR RHMARIHMT i i R O SR S T 11 . 5eCOR R B R 45 SR . Ml Stern-Volmer &
o3 MR A U S5 A I, S sl i B ot e 8 R Az SKIX I R A HM L  HM6 \ HM4 FTHMT7 1
SERNERR = TWTHI S ZNE (RI11A) « b s SRR R e e M r s i S B8O E A R
SERI RN N

[0238]  AF{KHME S5HMT 2 A2 726340 51344 2 M SUIEIR « b T %8 2 54 RHMTHA
FE M S SR, SE T RME A A3 T DA N AR (A - HM8 , Hrh T344NE B s HMO, HorhiS343
FIT344ANB LA s HMLO, LD 342W . S343EFIT 344N AR ; DL K HM21, H T34 1S, L342W,
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S343EFNT 344N HUAK, o 25 fAKHMS \HMO  HM1 O FTHM2 1 R HAR 10 2 3 FR 11 e A AE R 11 H R
HH o A AKHM8 \HM9 HMLOATIHM2 1 - Exp i CHOZH M H 385k (E5A) o« 24K5 1344N, S343EFIL342W5] N
FE AR PRHM6 (1) B e 8 [N A Sty 5 A A HH NS, A2 RHMS  HMOATHM 101 5 £ 1 i 45 B -1 &2
52.5°C.53°CH155.5°C (&]10) - #R1fi , AL AARHMS HMOATHM1 O PRA5p S5 WT PRIl I P AT BA O Pl 12
(F5B) o b 55 KR, 747 RHM8 \HMOATHMLOH 5 |\ 1) S SRR RO 1 AR e Mk FL A il
VEI AR BT V5 S 25 o SR 1T, AEpH 7.0 K, SSHM104HEL , EM2 1 i H R A e
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[0240] AR ARHMT A2 FEAT: (i 72 Ao i s HH e A% 2 ARHMLATIEM6E — 4, SRR A7 4
EENE[ e Tit

[0241] N TARSE B A IR0 S L SRS B WTRIAR AR I R, AT 1 55 S R £ (DL AR
NTEF) 43 M7 (KI5E) o fETERREE |, WTLA A 2R fRHM6 AITHMS (s H AR L O TR A AR 2, I HLAD
S343E5SAR AR KHMO . HM 10 HM2 LATHM7 1T R 21 B B VR 9 X . I 45 SR 360, i T°G340 51344
2 [ BRI S3ABER S N T AR, & H P L AR A T4 .

[0242]  HpAh, B T-ARIARHMG , ol e 81 C A X 3 Hp 1 HAth Sl B Rt FUE, M 1 AR 4k
HM11AMHM1 2 o A8 fARHM L LATHML 2 FR R AR S B R 1)y Y AE R 11 FR R H o AR fARHMT 14
ExpiCHOAR R Zak , (IR AR Wk /K (812) |, IF H AR RHEML 22K /FExp i CHO4H
o HR SRR AR RHML LRI S TWT 32 % [1iE 14 (BI6B) .

[0243]  SCJitEA4 . 35T HMG [N AR ity el SRR R 1 PH20AE (AR 1) A 12

[0244] L BRAIPH20F CA St DX 3 A PH2 0P 08 AR 14 7 TS JE B84 H , {H PH20 N Al
DXHIIE FHFFASE AR < N T A5 £ PH20FRIN A i X 3ak b D)) Sl SRR BT PR 1) 52,
TAZAIM6 A 1 T HAAEN3T F38.R39.A40 P41k P424b 4 V) E [RIN R i [ 2% fAKHM40 L HM13
HM41 . HM24 \HM42AIHM25 (& 11) o BN, S3AMEEE T AENR i S B i Ak 2 A B 1 I HP6 1 AT
HP62.

[0245]  AF{AHM40.HM13 . HM41.HM24 HM42 \HP6 1 FIHP6 2 7F ExpiCHOLRE N F51k , (HHM25 4 56
i (BETAFIEITB) o N e A6 ) PH20 A A 7 HH BSR -NR St 46 7 5 (O I 12 22 5 o AR Ak
HM40 \HM13HIHMA 1 (A — 28 = AN AR UIE)) (27 S AR MO AR s 2 , {H HM24 7R
HM42 (FF Py 28 AN RS 1 D)) o L EME RYIRAOTE 1 (B7C) AR, Hodh /SN B g
L) EI I HM257E Exp i CHOZN I Fh AR /D 363k , I LRSS Mt (B 35 1% (3. 5U/ng) « B IR HHAEN AR i
SAEIRAL FLA 15 1R I HP6 L FTHP6 21 B PR AV T AR 2

[0246] ST JECH - B R I A (B B Th) 00 e RN AR st D)5 (1 PH2 0 A8 4 P I 124 , HM40
HM13FTHMA 11t % M 5 HMO AR A PRI s AR AL , {E M 24 FTHMA 2 (1 T 2R AFG - HM6 P i i 124
(E7D) o AR 1 B AR D IR R o A 7S 2 SRR i D YO HM25 .

[0247] Y FTIOR BT (15420 T A fRHM40  HM13 \HM4 1 HM24RTHMA2 [P P AR PRI, X 28
AZREEWT 5 FU AT B e, X 2847k B 2 /K ot (B TE) o b &5 SRR, 245 FEL36
FAOFRELNIFFAER , 35 T2 (ARHM6 A% EE 4% RHM40 \HM1 3\ HM4 1 HM24 FIHMA2 (K5 | HM6 137
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HM20 , o HL A FEF 3840 A 1 3 [N A i ATAEF 46 840 A% 131 114 C AR i « HM 19 FTHM2034) £ Exp i CHO
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N7 o T2 IR N P RS2 25 IR 22 52 , PR O 250 AR B sleeos IR e P R 5 i A , el
R RE BT 29W4n T 5 i s /AR B E R 2 il « TR 25K B 5 R i R 25 B4 AWl 2
5 NSRIARCLAE s ASREBAE  BH 3 T 18 1 2451« 2R S AT e AL Al i RO ARRAIE MR 2
(R PR 22 s R A1 S AT R A 25 BSOS, DA N B 4 dolit (HLA) 2873
BB R %

[0270]  iZ e i1 N A2 F TR A R R CDA+ T s CD8+ TR fita ik A 114, 1145 o e N 1)
BRRJCIE o MR HHLA TSR 21, R CDA+T AN 1 2 AE R 2 [ E AN [A]
(), 1 ELIAN I H i B P A R A ) 4 o 1 77 P CD A+ T Ff FR W A= s 2510 S S ME AT eSS vAi%
(i A 42 AT i R R P S5 7 25 T Al B B S PR - CDA+ TN s il 22 26 41 i (APC) 54
I, BT IR P B b 40 R A 1 T TRIMHC (FE B AR A k) B hu)i - BE 1
CDA+THH BB BG4 40 25 R TR ANB AR AN PR, T S 230K i
I AHRC, CD8+T AR A B Be i & o H BBk S pl b R gn it sz 4 4n i
oI D BRIM AN - CD8+TAN i A TR AL A4, ATl 52 44T AR B S5 467 TR 4m i 2
O THIMHC 145 A 5 S IR Ik - CDS+ T4 itk ] DA 13 1 30 P o i 52 i 4 it 52 3 1)
B EaE , F H s RmEaS vl DAIE ik CDA+ TR i 40 o PR -k — 2 3, DR, 2428 AR
WS AR CDA+ TN ANCDS+ T ML 35 7K T, T AT I A A Al 5 S 1)
Go e MR R B AR IS BI A,y 1 FINPH202E {4 5 00k FEAR LG (1K 3 B 14, APBMC3 B CD4+
THHMIAICD8+THNL, SR J5 1. 5ng/mLAN15ng/mLAIN FRPH20AIPH20 4 44 (HP46) AbEE, 2% f il
EUE I CDA+TAN R AICD8+ TN 534 o il T SR £ B A A T 4R S s /K, O
LRSS (S & an

[0271]  FIEFEEL (ST = JHMEES AL S I T4 SEE KF) /7 IR AR 1 T4
MBS 7K~

[0272]  GuiR4nfigSTE 2u Bk, M AT DA @ Pirad 4n i A 25K R 80T « e RE I ME I
Fr ] BEHLAZE AU S o PR, il AL O R AL R B AL RO PBMC 43 S I T A T 7 &
B 25 AN[AIHLAZS AR [ 7 5 R 565 o BT 1 LOFRPBMCIUHLAZS AU A 31 2rioR i

[0273]  3R12. il PBMCIHLAZS Y

[0274] HLA A HLAB HLA Cl DRBI1 DQBI DPBI

7
=
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1 | 0206 | 3303 | 3501 | 5801 | 0302 | 0801 | 1405 | 1501 | 0303 | 0602 | 0201 | 0301

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

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

| W | 2

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

5 10201 | 3101 | 5101 | 6701 | 0702 | 1402 | 0401 | 0403 | 0301 | 0302 | 0201 | 0401

[0275]
6 | 0201 | 1101 | 1501 | 3901 | 0401 | 0702 | 0102 | 0901 | 0402 | 0501 | 0101 | 1401

7 | 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 | 0701 | 0901 | 0202 | 0303 | 0201 | 1301

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

[0276] 5 HIPH20AIPH20 AL {A £ F AL R CDA+FICD8+T AN T 7K I 25 SR R 4578
Fe13H o YA MR CDA+AICDS+T AN /K VO 45 SR, (2 20 H PH20AIPH20 48 (4R (T HH
AR ABE 7KV o FEPH20AUTE OL B, AR S256 FR AT CDA+ T 4R A0 7K1 28
75, TAEPH20AR ARG L T , AAS M BICDA+ T IEAE « ZEPH20FIE I T, 7E— N S8 Fh S
IZICDS+TANMINBIE , M AEPH20ZZ PTG O T, AT —> S5 FRAS I 2 CD8+ T4 Y B -
SRIM, FEPH20RU B OL N, 7EL . Sng/mLAN15ng/mL T, S TE FA04 I e >hy 28k B0 A 5 {HFEPH204 A
FTEOL N, L. Sng/mL F STE 2k B/, HAE 15ng/mL N STHE A28k B K (S W18 FIE]
19) .

[0277]  [AE, FEBARIR L I, fEPH20 (AR AL I WEE 2 CD8+ T s /KA, I HL
i & PH20 CD8+ TN L A 30 7K - 15 T-PH2 042 (AR CD8+ AR BT 7K -« Fh DAL 852145
M&5ieanh .

[0278] 1) 1k PH20FHPH204% {15 2] (1) CDA+T 41 I FICDS+ TN I8 7K A e I HL
[0279]  2) iifi3xk PH20AE 415 2 (1) CDA+T 41 AICDS +TAH a1 T A AR T 1o PH20 75 5]
FIRTR AT AR E .

[0280] AR JJrix 2L 45 SR FUHIPH2 045 A e PR 1o 2 Hh i & G Jir 1 7 5 1 T ME LB PH20
{18

[0281] 13 MRS I I 45 SR AR sl sicha 2 (ST)

CD4 CDS8

PH20 & 4K PH20 & 4K
(ng/mL ) EXI0 S gl ) (ng/mL )

PBMC

[0282] %% | PH20 (ng/mL)
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1.5 15 15 15 1.5 15 1.5 15
1 1.03 0.859 0.728 1.176 1.38 1.42 1.22 1.60
2 1.05 0.09 0.596 0.922 1.20 1.11 1.00 1.07
3 1.90 1.44 1.56 1.12 1.43 1.31 1.59 1.35
4 2.51 2.79 0.788 1.82 1.28 1.90 0.579 0.974
[0283] 5 1.27 1.47 1.09 1.14 0.987 0.932 0.972 1.02
6 0.825 0.834 0.998 0.946 0.904 1.13 1.09 0.986
7 2.07 2.07 1.43 1.90 2.08 2.34 1.30 2.46
8 0.898 1.079 0.967 0.822 0.926 1.06 0.896 0.813
9 0.882 0.957 0.895 0.941 0.853 0.993 0.950 1.09
10 0.983 0.970 1.12 1.13 1.15 1.08 1.15 1.24

[0284] 433K

[0285]  47£CHO (ExpiCHO) 4Hfifs Fh 2k N, 55 sl A UPH20 AL , A3k A A B I PH20 4
B B A H N 1 iR HL R s R B TR SRl R Ik £94°C-11.5°C,
e 1A ARk, FI B s e E .

[02861 [t Ah, VDbl sds BN SR i i M A I 2 — O EC D - B SR E O 45 R AR A &
[PH20AE RS H i BB AT G iU BT I &, 84 B AT TR s AR T PH20 B ER M A 1L
T HICECoR I VIR BT, AERE IR Gl in i .

[0287]  tbAb, MRAE AL B A PH20 AR AR B oy BO A RS e S, A e AT 1T AR A5
BTN

[0288] S CHik

[0289] Arming,S.,Strobl,B.,Wechselberger,C.,and Kreil,G. (1997) .In vitro
mutagenesis of PH-20hyaluronidase from human sperm.Eur J Biochem 247,810-814.

[0290] 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)
.Arecombinant human enzyme for enhanced interstitial transport of
therapeutics. JControl Release 114,230-241.

[0291]  Chao,K.L.,Muthukumar,L.,and Herzberg,0. (2007) .Structure of human
hyaluronidase-1,a hyaluronan hydrolyzing enzyme involved in tumor growth and
angiogenesis.Biochemistry 46,6911-6920.

[0292] Frost,G.I.(2007) .Recombinant human hyaluronidase (rHuPH20) :an enabling
platform for subcutaneous drug and fluid administration.Expert Opin Drug
Deliv 4,427-440. J743% (H A

[0293] B fnHa 30
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A B
204 10 min 200 1h
| 150 i
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A B
45 4
kDa M CS FT E M C FT E CG F E C T E M C FT E a0 4
T ~ 35 9
]
‘3 30 4
t 5
20 9
: -]
15 4
2
10 9
5 <
0 4
WT HME HM2 HM9 HMI0 HM2Z1 HM?
Wl
c o I % WT
o wr HM6 HME8 HM9 HMI0 HM21 HM? 3 5
2
1h '
« I " " £ £l = £
"w —
J a8 HM8
2E+06 4
.
1F+06 o 3
®
o T W " = ® »
- 1.8 HM9

HMb HME HMS  HMIO HM21 HM7

(-]
]
uV (280 nm)
-
4

B I HM10
S \ .
pl \‘S\ \*“lh Q**sb Q‘ﬁ § Q“p '-Zé\ ;
78 - . 5 r./F\a’"‘u
74 . J ¥ g HM21
] HM7

-
8.018
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6/15 171

(2]

teiEt (U ug) , pH 7.0

7.3

4 & 8 =& B

HEXF (mg/L)

..

- . - . B
FEFEFFESL

T <

)

*b ‘.p ‘af “".‘5 ;"“f“ ""\"’-}1‘ 8“\ r‘n

L

WT  HME  HMSD HMIZ HMAT  HM24 HM42

L0085
S5
apan
s
BEe05
Meon
0%
Fre-

WT  HME  HMAD  HMI3 HMAT  HM24 HML2

E
W T
X wT
] 136-5490
1
‘ T B o BRoE o maon
] HM«J
1 N37-5490
L
ot
[4 [] ] = -3 ] E
) HM13
i F38~5490
L}
L]
[4 L] L] x F.) k]
L 3
é : HM41
’ R39-~5490
1
L]
e Pt serrame e
:: HM24
4 A40-~5490
o
L] w L] x t.] k]
h: HM42
o P41~5490
L]
[ ] (] x . E°] »
oM (min)
P
16 % !'EII ema0
E . 2% g omdt
; z IB mmd2
2 ¢ alsadedBcedil? omt3
4 amb
AWT
0
20 30 40 50 60 70
2K (C)
WT HM6 HM40 HM13 HM41 HMa2
Tage{*C) 465205 507203 535:05 505:05 50.0 54.0

X7
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A
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A B
01 259
kDa
S 25 | 239
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B H M [E
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WT 465+ 05
HM1 530+1.2
HM4 565+1.5
HM6 505+ 05
HM7 58.0+1.0
HM8 525+0.5
HM9 53.0+1.0
HM10 555+ 0.5
HM13 505+ 0.5
HM14 51.0+1.0
HM15 490+1.0
HM16 51.0+1.0
HM19 53.0+£1.0
HM20 51.0£1.0
HM21 51.7+0.7
&{10

0.1

02 03
AMELE (M)

—u— WT
—o-- HM1
—a— HM4

—&— HM6
—8— HM7

K11
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A
140 4
120 1
100 9
80 4
3
& w
+
*
« 40
w
20
AAE
i
.@ S . A .,1,3 .@ A .‘9 ] % ] - * ..',‘)
" s FEFES LSS EFSFFFFFESE§
kg REKE (mg/L) SER  RAKE (mg/) LkR  RAKF (mgL)
WT L36~5490 16.1 HM39 F38-E476 36.7 HM29 L36~Ad467 163
HM10 L36~54%0 750 HM38 F38-T475 414 HM44 F38-D466 85
HMS52 F38~T488 36.2 HM37 F38~E474 41.9 HM43 F38~1465 4.7
HMS1  F38-P486 19.7 HM36 F38-M473 36.6 HM30 L36~Cd64 No
HMS0 F38~A484 98.9 HM35 Fi8~P472 448 HM31 L36~D46l1 No
HM49 F38~Y482 934 HM19 F38~-K470 383 HM32 L36~C458 No
HM48  F38-1480 126.5 HM20 F38~F468 20.8 HM33 L36~V4ss No
HM47 F38-P478 744 HM45 F38-A467 17.9
12
HM33

M HM29 HM30 HM31 HM32

%13
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A WiEH ¢ ER (W ue)
_ CREAENF (U ug) , pH 7.0 *“fiki (U H7.0
WT 490 223+ 04 HM36 473 220+ 03
HM10 490 21.7+ 06 HM35 472 233+ 02
HM52 488 295+ 19 HM19 470 259+ 16
HMS1 486 275+ 18 HP19 470 1992 06
HMS0 484 285+ 24 HM20 46¢ 239: 05
HM49 482 293+ 1.7 HP20 46¢ 216+ 06
| HM48 480 299+ 07 HM45 467 180+ 25
HM47 478 178+ 03 HM29 467 82+ 02
HM39 476 204 + 0.2 HMa4 466 232+ 02
HM38 475 223+ 04 HM43 465 19.1
HM37 474 21.8 + 0.5
B 35
? 30
3
§ 25
2 20
S 15
% 10
k4 5 .
0 —r—r——r—r—r—r—r—r—r—r—r—r—r—r—r—r—r—r—r—
465 470 475 480 485 490
CARALHF
C WT HM10 HM29 WT HM10 HM43 HM44 HM45

WT HM10 HM35 HM36 HM37 HM38 HM39

&{14

kba M LS8 FT 5 6 7 8 9 M S5 FFr2 3 4 5 7T % M

0

K15
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1z I

12/15

50 1

A
wiE (U/ug) , pH 7.0 o B
WT 223+ 04 o “
HM21 410: 06 3
HP34 456+ 09 # 20 |
HP46 472 ®
= 10 4
0
WT HM21 HP34 HP46
B
Km Keat Keat/ Km
(mg/mL) (1/min) (1/min/mg/mL)
HW2 2.29+0.20 0.72+0.01 0.32:0.03
HM21 1.65+0.10 0.88+0.12 0.53+0.06
HP34 1.94+0.18 1.03+0.13 0.54+0.08
HP46 1.78+0.04 1.3110.10 0.73+0.04
<16
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A
Tt %)
HW2 46.5
HM21 51.7
HP34 51.5
HP46 51.0
B

C

HP20

HW2  HP46

v
&§ & 8 3

A EAKF (mg/L)

[
o

o

pH7.0

HwW2

HP46

pH 3.0

&{17
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5
4 -
3
%‘# v
X v
#
®
2 - L >
- . ‘ t
2
1~
. : * !
i @
0 ) ' ] ]
PH20 PH20 PH20 & 4k PH20 % 4k
1.5 ng/mL 15 ng/mL 1.5 ng/mL 15 ng/mL
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