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(57) Abstract: What is provided is an erythropoietin mimetic peptide derivatives defined as formula (I) and its pharmaceu-

tical salt, the preparation thereof, wherein R1, R2, R3, R4, R5, nl, n2 are defined as described in description. A composition

& comprising of an erythropoietin mimetic peptide derivatives defined as formula (I) and its pharmaceutical salt. The uses of the
derivatives and its pharmaceutical salt, as well as the uses of the composition described above in treatment of diseases charac-

O terized by a deficiency of erythropoietin or a low or defective red blood cell population. R1- R2-(CH2)n1-R3-(CH2)n2-R4-R5
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AR 41 40 Ff A PR BRI AT A= B U RT 25 R RN A % 07 ik S i

BRI

AR AW B — T Re s TR LO Y0 M A A 32 32 A4 45 & I U R 40 A P A Bl R B A
B BE AR 41 4 A AR R s P O R A0 4 L A R R R IR AT A S AT 2 R
BLURM YL, 2R BIW R —FGiE B AR 2 A i R 4 20 A R AR
WEY R A& T B R T 4 A R AT A B T 25 A B v T Bz 4T
o0 M A e 2R TR AT 4 B D B I S AR R B R T ¥

S N

R4 AR R ZE (erythropoietin, EPO) B—FEE HINER, 7 TEL 34kD,
M3 PR M A R i 165 NERERA R, WEAREERE, RN
FEREERR. RIERAMLEWEERR, RRFIEIRLHE IR A RS AP
IR o« BIFN B /Y, Eoh, o TS SA%RITRAKALEY), B B 26% KL E D .
FIFh ST ZE A A b . OB B PR PR B3R ] . AR MR R
EREMT 7 S E4AK 22 K. 1985 FEE cDNA RS, HRIFEEEHBR
FFea- KB AEFTEANEA A A K FE (recombinant human erythropoietin,
rHuEPO), J¥2 Fi FIfi ik - B F ZE 41 DNA BoR BE AW & B IR 40 41 M4 B3R (Egrie,
JC, Strickland, TW, Lane, J%5(986) #jE W2 (lmmunobiol)72: 213-224),
RN D) F E A RO ZH 240 i (CHO 4B "ot ERIARI TR RER AR 40 i
R ERER Y. RARFAEMNRL G IAERE S AMEREH 166 NMEER
FH 166 I RBEBN L. EREESM P ARKIERME 166 ARBER.
WEERA EPO HIZ KR4 FERE 18236Da . R BHIMELANRERE T T
h, WEELHIEASTERIKL 40%( J. Biol. Chem. 262: 12059) .

RO ERZRREENATIRKRMARETF, RESHFEARE—. A
RLTHEMFADAEEHF . ST ERIM. FERBERIML. £ &MEHEME
RAETR A ML R — BT 3 thah, R R 20 40 M AR 3R P ek b TR
ME, FFeefE—EEE EA T dB g 19T R RIS REIE R ML
B TR LT M R R b /N I R Ak, PR AR S R R I R R AL A
AR AR IR IR IE NAE s R 404 A R A IE B R BT RO L 100%, {EIFA
BEE S oA, RAMMARSIBT RS, A E&KHAWT, WieEem
VRIXBK, 7E 2006 EMIEFRAEMT AL TG L, RAHMAERERNELAY ST
119123676, BERMTHEE.
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FL7E 1989 4F, :[E FDA st ERAMEE A NIZLLE (EPOGEN) Fi-T'B 172 i 1Y
WBIT, EEH 1992 £ FERE L. REREERNERFREL D 0. 25%, H
M BERASENEE, SENEE BMEEL 50 -60 J7. RIELHRSF
PR RS, I ERIE AT AOMRE 30-40 J0/3Z, N BREREAE Ie M M S AR N
HFEZS, BERTZEERY 12-16 ZnEETE R AP ER 50Ke tHEE) « B 20
4R 90 SEAVE A, (RL040 M4k AR DB N TR E B ST E B A 2 AT 41, 2003
A EE AT REAE R A AL 6213 J776, HEALEE 56 fir. 2004 4E, £EE
BT REAE BRI 2 &8 2] 8049 J7 7, RIELIEKT 30%.

RAMMAEREVE N —FER T EEEE M A, (Rt RE4EE. A1k,
BRI N W, STVERERARIFERE iREER. EiRiRER, 2
LI A AR I T ARG, SRR E e, AR S B B B/ INVE TR B T 3 T

FERAMMBAEREFROAMM ST, REREES, X9 Rk
SR 22 HAk A RS BEE B AT B 1, 3P S R 1 ML 4028 | AT DURI e m £0 i 3k
RS S, B, LB 4R A E R RS T T T IR EE N A A
XA R AL AL R S AL I SR T 52 A 2 B AR LR PSR e

U AARLE T BORAS I, AR DU BETFEE B L0 R iROR A% 2 B4R
S A4 PY R 0 40 it 2 AR IR FEARAR, I IE BB P 40 4 ML AR R Rk B 58
ST LR i p T A 1) BT TE %6 9 5 O 4 0«

LR RGP RIS 4040 M AT S8 1 7 P4 A (R T HE AR VB 0L I
LA A BRI EGSIEN, PUEGECRATT LR LT RE 5 ER
TENES . NESERKEERERNERAERD . SHEANAMESE.
VE ST SR T E R TR N 2, RLLAE A B ER /K RO SR B T LU ar 48 41 i
R 4hIRBIIR B4 4 MR AE R T . MR LA B E R T IEH HRHFR
i, PEPRRGE IR ML R E KT R, E2 BT RAHMAEREX T
MR AEREEREREEN/EN, FIXISBESTT T A2 B D40 40 i A ik
T AR B S AR B LB S TR S AR MR R . SR RO S MR L0 4 i A
BT MR . RELAMEE S E B h SR T 50, XBRRFE
35 1BPE\S 398 (CRF) B R ILEE AT o 18 P (R L0 40 0 A e = AR 3L M52
POTT BRI BB S 7 AR AR VAT PP PR 40 40 iR 45 3 (Danna, RP, Rudnick, SA,
Abels, RI, F: MB, Garnick 4%, WGARM T H(RLLY A pli 32— E bR R EE
(Erythropoietin in Clinical Applications—An International Perspective.
Marcel Dekker; 1990:p301-324).

AR 20 40 i 25 A28 A0 40 A W 25 735 . T AT St 0 4 P RS 5 TG 1) B2 4k A ZE A R R
W, e, AN BRABEREE B R BRI A A SR R A RE A S
MR AmEREREARN R, XMHEARBWMESERER, XoTERAN
85000~100000KD (Sawyer, et al. (1987) Proc. Natl. Acad. Sci. USA 84:3690-3694)
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B BRI E N ARG o IR A BRIV G SO A B BT E R T, RAE
NS FT 800~1000 Mz fo FEIXESLE AL A A KLHE 300 N & ALAR Kd
K 90pM, TR T HISS &40 SIS & DRSS, K&F 570pM. HHFFTR I A
T friend FHFEEAE AR /N B BRI L 40 L BPO F i R LR B, KAE 400
ANGEEAL A, A Kd ZKSFRER 9 100pM, Kd KSR 2 800pM.

W8 )G B T VERL R P FE L 40 M A 3R B R S AR R, XN B
ToRE. BIdn, /BRI BIR AR I A LR AR DNA R DL R gmAL Ik I P 9 7
W090/08822 FREEHFAUR. H BT AT R WAL L0400 A R 45 EMR L0 40 J A K
BT HMELAMAE BB ARSI, XM _BHE—P8HTHE
SIS,

{040 i A A 3% R e R ER) 1 S F T BT B R I A B A AR BBl 7 AN
Ffiil. FFFEE L REveE R R g il R R ARk B A e AUR . R
RWET —HEE BB, XA DURIR 20 40 R 4 = ik 455 FF e
AR LI P A= AR ER AN MR PGB TE . (R AR RS ISR £ 4 L HE 7 34 B k2 ECB0 21
RAK, 7E 20nM F1 250nM 2 18] [l IR LEFRFENR PR A 28] T RORIIRRE, BT
TRIE ORI, RRBRMT —P YT, A9 R =R
0 R A A AR AT 224 B AT 25 F 5k A BB A T )48 T

RPHE

R BIE TR —F YRS M LF, AR R = (R 2040 o 2 R R A
FRATT A B EAT 25 R 8 DA R B AT RO A & T v

AR E R TR ARG LR A R AR AT A R w25
YA EY, BT AT DM 4 40 0 AR R FR B G B R D B B D R AR Y
S

REWHATE T —FEZR (1) BB AR A 075 T RO 2040 i A2 LR AL R
e RE T2,

R—Ry~ (CHy) w—Rs= (CHy) o~ Ri—Rs
(I

HAP R GReidk B R M AR S M R 40 40 R A B SR AT B Ak R 2R A
ni 0, FIETE & BALAIE E 0~10 (383 R RAIEHE-CO. —CHys RsIEH O, S,
CHy « N(CH) NHRs « NCO(CH,).,NHR; . CHOCONH (CH.) sNHR; » CHSCON (CH,) ,,\NHR; BX
CHNHCON (CH,) sNHRe ; o HR 0y FU3E EI 8 1 1~10 FUEEY, n BOZE 3% H 2~10 FI3E3KL,
ns IEEIEE 2~10 FI38E3, Rk E HRFEER O ZETEY.

HERFEF, = PMEBEEFEL: Ry REBRIMEIENXA
Y XXX G XX TWeX: Y, Y P LT 4ok phy A 4258 35 1A RO £ 40 R 2 A SR ABE DL B 4 Ik B
R, HPEAMEERY G MrERF RS, R REERFIA LR —
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WEA—E, B RIE R, RIEERFIR N, FE R R NRKImE L
Wifl: Xov Xo v Xiv X5~ Koo L EBEIIZIER 20 B EEGRID AT L-HEIREE
RBFEBRPIER—: Vi LEBEMIES 20 MREERIDH -85
A RREER PR — N X R A R kB X X3% 3 C. K. Dy E,
Orn B Hoc,

X iR % 1 S T SR — 25 Ak, R Re MBI TR B IGE R B IR AL AR IK
A R RWREEE SRR RR, X X2 BIBRSLR%E B C 5% Hoc; [FI#E,
Riv Re MR EEE BRI RL AL, Xy X BB A% B K. Dy B B Orn.

AEATTER, B RN EET RS, LIRER K. HEGR, #3E—5hi%E
Vs 72 Ko

TEATTZET, B LRI SET RS, R RBNEERTIKER S0
1, BIELEE E 13~40 NEEERR, BENE 22 MEER, BEMREERRTEE
TR IR, RAEEAET NO: 1~NO:8 2RIk, Bl
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r 1
Ac-GGLYADHY GPITWVKQPLRGGK-NH2(SEQ ID NO:1)

Ac-GGLYADHY GPITWV-Orn-QPLRGGK-NH2(SEQ ID NO:2)
1
Ac-GGLYAKHY GPITWYVDQPLRGGK-NH2(SEQ ID NO:3)

I 1
Ac-GGLYA-Om-HYGPITWVDQPLRGGK-NH2(SEQ ID NO:4)
Y
Ac-GGTYSCHFGPLTWVCRPQRG- B Ala- K-NH2(SEQ ID NO:5)

[ 1
Ac-GGTYSC-NIe-FGPLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:6)
1 :
Ac-GGTYSCHFGSLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:7)
1
Ac-GGTYSCHFGALTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:8)

[ {
Ac-GGLYADHYGPMTWVKQPLRGGK-NH2(SEQ ID NO:9)

-
Ac-GGLYADHY GPMTWV-Orn-QPLRGGK-NH2(SEQ ID NO:10)

[ 1
Ac-GGLYA-Ormn-HYGPMTWVDQPLRGGK-NH2(SEQ ID NO:11)

I - 1
Ac-GGTYSKHFGPMTWVDRPQRG- B Ala- K-NH2(SEQ ID NO:12)
|
Ac-GGTYSCHFGPITWVCRPQRG- B Ala- K-NH2(SEQ ID NO:13)

Ac-GGTYSCHFGPMTWV-Hoc-RPQRG- B Ala- K-NH2(SEQ ID NO:14)
Ac-GGTYSCHFGPITWV-Hoc-RPQRG- B Ala- K-NH2(SEQ ID NO:15)

Ac-GGTYSC-Nle-FGPMTWV-Hoc-RPQRG- B Ala-K-NH2(SEQ ID NO:16)

Ac-GGTYSC-NIe-FGPITWVCRPQRG- B Ala-K-NH2(SEQ ID NO:17)
Ac-GGTYSCHFGPLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:18)
Ac-GGTYSCHFGSITWVCRPQRG- B Ala-K-NH2(SEQ ID NO:19)

[ |
Ac-GGTYSKHFGSMTWVERPQRG- B Ala-K-NH2(SEQ ID NO:20)

Ac-GGTYRCSMGPMTWY CLPMA GGK-NH2(SEQ ID NO:21)
Ac-GGTYRCSMGPLTWVCLPMAGGK-NH2(SEQ ID NO:22)

Ac-GGTYSCrHFGAMTWVéRPQRG- 8 Ala-K-NH2(SEQ ID NO:23)
Ac-GGTYSCHFGAITWVCRPQRG- B Ala-K-NH2(SEQ ID NO:24)
AC-GGTYS(EHFGPITWV&RPQRG- B Ala-K-NH2(SEQ ID NO:25)
Ac-GGTYSCHFGPLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:26)

I ]
Ac-GGMY SCRMGPMTWVCGPSRGGK-NH2(SEQ ID NO:27)

r . ]
Ac-GGMYSCRMGPLTWVCGPSRGGK-NH2(SEQ ID NO:28)

N 1
Ac-GGTYSCHFGPLTWV-Hoc-RPQRG- B Ala- K-NH2(SEQ ID NO:29)BX

Ac-GGTYS-Hoc-HFGPLTWVCRPQRG- B Ala- K-NH2(SEQ ID NO:30)-
ZEATEY, HNAIER ST Ry HE:
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[1] n,n% 2, Rew RiR-CO, Ry#%EE CHOCONH(CH.) NHRs, nsd& 2, Rej2 H EGHY
EEBLIENTEY
[2) n,n:20 1, Rey RyE-CO, Ry NCO(CHy) NHRs, 0y 2, Re2 HEYFFAEIEER
LRI
[3) n,n. 9 2, Rew RyE—CH,, Ry3%EE CHOCONH(CH) oNHRs, 1so% 2, RedE H B
IR L TERT Y
[4) n,mA 1, Re RifE-CH, RedEE3% B NCO(CH.) wNHRs, nif2 2, ReAt HBLFFE
ER B AEY .

ERUAEE RS R T HIIKRR, THREEBASSBEERR.
X R PO AN PERE S 22, FRATTRT DAAr Bk — 254k, Re B R ER Z AT,
AU Re 2 R 2 2T A Y, R REERZ _BHAMH S FRIEE 5,
000~100, 000 HE/RH, FEERZTIEATEMRISIE B R E,

RS, BOTIDEEH—PHEE&RE, T9R3RE T I E L 77 5 -
[1) n,n. % 2, Riv R H SEQ ID NO:1~SEQ ID NO:8, R.. Ri%EE-CO. —CH,
Ryi% |§ CHOCONH (CH.) .sNHRs, EH nsdkH 2~10, ik 2; ReESEHWALKE. HF
£75 20, 000 E /R FEER 4 ZBEATAY .
[2) n,n.% 1, Riv Rs%E 15 SEQ ID NO:1~SEQ ID NO:8, R.. Rii%EH-CO. —CH,,
Ry 3% H NCO(CH,) JNHRs, PP nik B 2~10, 3% 2; ReBEMHLER., STEA
20, 000 E/RFH FREEER AT AEY)
[3) n,n.% 2, Ry Rs3%EH SEQ ID NO:1~SEQ ID NO:8, R,. R,i%EE-CO. —CH,,
Ry3% H CHOCONH(CH.) wNHRs, EH ns3EH 2~10, LI 2; REBEWASEL. 4
TFE2H 40, 000 E/RWHHEER Z ZBETAY.
[4) n,n.29 1, Riv R SEQ ID NO:1~SEQ ID NO:8, R.. RiEE-CO. —CH,,
Ry B NCO(CHy) NHRs, Eorb n,i% 1 2~10, 1R 2; ReBEMASHI., HFE
77 40, 000 TE/RWIRY FEER 2 AT A
Horp, AR IR M R SR BT A 0 2 L R 2 P B S M

l
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r——__——'w o}
H
(AcG)GTYSCHFGALTWVCRPQRGB ANﬁ\IH2
HN

o]
NI
§ oo A
H nO
O\H/N\/\N MPEG,,K
H
e}
N——0 o}
! O
mMPEG,K
(ACG)GTYSCHFGALTWVCRPQRGB A— HN NH
(AcG)GTYSCHFGALTWVCRF’QRGﬁ A—N \{
A
H
N o o]
" oo
H MPEG,K

N O Ao

MPEG,K

[

(ACG)GTYSCHFGALTWVCRPQRGE A— HN NH,

(ACG)GTYSCHFGALTWVCRPQRGB A—N i

O
Tk
N/U\/\N N O—\/{/O\/\}FO/

o MPEG,,K

HN
|————| mPEG, K
(ACG)GTYSCHFGALTWVCRPQRGE A— HN NH,
o]

Iz
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0O

H
(ACG)GTYSCHFGALTWVCRPQRGR A—N NH,
Z O 0 O
R
N o 0
N/U\/\N —\/[/ \/ﬂ?o/
H MPEG, K
N
H
HN—~
0 M T
MPEG,,K
(AcG)GTYSCHFGALTWVCRPQRGR A— HN NH,
o]

21i7'yiEHi‘z‘%ﬁﬂtl’i’]ﬁéﬁﬂ]Htﬂifi/%f:*ﬁ?lﬂﬂﬁf%’%—?Vﬂéﬂ%\% Fr B8 s AR
N FGEE A S EAR T AR SR AW 5 2 R SR, 8 % SR T R
R IR -

AR, SRR, SR, TRER. BRI, X ERETS. P, ERR. WhEs
EWIR. WIR. PR, FER. ¥FH. 48; HeERBS. ERRL. =
iRk, WA, PHeh. MRS, MRS, mEms

ﬁ
N
v
N
S
%?‘

BUHREL . HIRE. WA, MUY . 2. W, X, ﬁﬁ%@&’?ﬁk\

W A TR, CRE. R, R, BER. Wi, T Bk,
FETRE . BEDRE. DRBER. TH—1, 44—, Th—1, 6— "Bk,
FHIRE., SEFRE., FEXFRE. —WHEEFRL., BEXERBL. 78
EEFRE . RO, XRRL. TR, B, 9B, y—ﬁ%T

o

B, HEERE., AR, PR, WE%RE. S—1—HBi, &—2—1H%
REh . R, ﬁmﬁ—ﬁ(a@éﬂ
Bt QE@)B%@—IU\%D{EQLQHl%iﬁE%* RATAE S aledh, IXEESTR M R B8, T
EREMLEBNEEAY, URRRKRLE. mREH, MENEEELM. 48
TeBH, S8 TR, BRI,
REIIEATFT LR L0 P e R AR BRAT A B FE AT 25 P b s 8 22, 43
FELA TP

(1) AR ITRESMZEES BRI ES% R Ry R Rl BF (RO ML RS
2 )% Thse RREHUR S BR R B,
(2) H&ERH (1D WLhee T

R:~CO-(CH,) w—Z,— (CH,) ,,~CO-Rs
- (ID

L‘
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o ns nEE & BARSLIIE B 0~10 HyZEd,

R,+ Re¥% B OH BE H;

Z, % H 0. S+ CHyv N(CHy)NHRy+ NCO(CH,) <NHRy+ CHOCONH (CH.) .NHR,
CHSCON (CH.,) NHR, B CHNHCON (CH.) sNHRy, 7R ne FUZE ¥ B 1~10 FIEEEL, n 3L
El3EE 2~10 383k, niIZE%EE 2~10 I9%E3L, Rei%k B Boc B Cbz,

(3) ¥ R REED (1D MR/ TFRATATA:, Hl&FEs (1D &
UL

Ri~Rs= (CHy) wi=Zo~ (CH2) w R Rs
(ITD),

HiFp R,y Ry B PR Hu%E B -CO Bi~CH,,

(4) J2 Boc B Cbz Ji, SiEtkFERR 2 ET TR,

ARPIE R T —MEHEEY, B8
(1) BWITER R —FER R () FIE L 40 i AR B SR R AT A 4 S LT 25 A
Eh.

(2) TR ZWER.

AEWIRAT TWRBRAE R, MERSE LRERNBTENRLH A
B ER AR IR AT 2R B AT 2 F 6 P 38 07 AR £0 40 i A R 3R B AL 4 T B 2 G
BB EFE RO R . FRRIRIAIT TIRER: SRIAEThREFREGENT: AIDS AHSCIE
Wi, BEREEER, SUREMNR; B4, RRARAMERD, S8
RYEIRFAISHI RN FHERG; SRR, FEMAER FE LY M= 4 /0 e
PIA o

% BE B AL B 2 41 40 i A A R LR AT A B EL T 4 5 B8 B R ORI R
Hh M PR L T B TR, BB TRIBR L A AR i, R IRRE B R IE K
BEEIEER N T2 . R AL A BRI AT AR AR AL 4 MU A R R B B X
AL, M ER. LAEASEREHENZNT, XA et
BRI BB A .

TR0 A A R BURR B AR IR 1 A SR FE R B A & BB AR, AR R
SRS BRI RO R ER N RE N RN SR E - M RNEENE ST
WREAEE, MRJEAE SEE RS A LM EERIEAREA N LT N ERERY
EHFRTEMEOREAS RN, Bk, EE (BHE-BE SR —-BE5
—~T—8R4EE) BIE, BRIEMESRIIRGEKE, BERKRGEMANE _ ERE TR,
LA, RIS ERN SRR, HARgEE R R RN 25 BRAG A A SR B
FIRET=ZER M A ik, B As Ik D EERN, KA s
W, WHFEBEENARE GiZIRHAShER). RIEHETHEE RN
BB, EEEZIEN, MREEE (HZERATIASFEED, WA
SEERA AT F —ANEER B S AT BRI 8 1E, WMARES, NHEE i

@

¥

Z

o>

9
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EIEEFEIEEER, R —SNEEERSBRBIENSESFEEM SRS =
WA g 35

PR R B IR T 5 A AT AR RBTEMED I, A AR AL R R 4
TS S AR R SR SR R AR SR, B T i B R O B T
DMSO YAVBL A, BEBCE TIRED 5YBMBRIRERART 838k, SFmA LI
BRIV &AL, R L 7EBE IR P A . TERGEE R0 R 2 B R T Bk
PRrP IR MR R B R SRR & TR B UL T TR BRI, N I 77
ARG EARN R FTA%, E#7 DIC. EDC. HATU. Pybop 4.

TR H & Rl 2 T R I IR T 4T L A R AR IR P AR R R R R B B 1
RES IR/ F R -N-CH- 4 B -NI-CO- 48 Y T 0% 82, A AR A R
W LMRE S & BThRENF, FE S B AR IR PR IOl S B 4n i R .

B RIS EN R EER A AT A, RNARRT LLIEEER
BEHIET AR B R R BT, FERVETET RN 2 ik R S
AU EH AR F LA TEREW, W=20. ZREEZE. HE, 2, 4, 6 =
HRELAEE . TR R BT R 2 AT AE R, 0P AR R ] DL O 4 i
TR BB PR, ik pH7. 7 BEER Eh 2 VR

B A AR 2 60 B B R R A S R 40 4B P A R SR A R B AR B R o
A R ARAD IR AT A= A J LT 2 F A 0 A 2 v o R PR P B T B
YRR LA AR ER B A R B R A B R £ 4 A R AR AU AT A B BT 25
Hh, BE=R, RIFMTEANR, BUA AT A JE M 40 B R B4R 40 40 vt 4, 14
MRV ECR A & BB ILERTH ST 8. SRR SR Bl S BT RIS, BRIREA DS
& 1. 35mg/kg, 1ERHXTHADERMROMBERTEOLLHIER 24010 /ke,
BRZIR, BEELZHNE, FELFETHE S MBS
R HERBNRE S LI NE:

455 B3 g5tk
Orn L-Ornithine NHj
QH
HoN
o}
Hoc L-Homocysteine
SH
/QH
HaN
o}
DIC N,N'-Diisopropylcarbodii
. H3C CH3
mide
>-N =C =N——<
ch CH3

10
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EDC 1-Ethyl-3-(3-dimethyllam CHs
inopropyl) HaG J_)—CHs
carbodiimide \—n=c=n
hydrochloride
PyBOP Benzotriazol-1-yl-oxytrip O
yrrolidinophosphonium N NO
hexafluorophosphate o7 n
®
e
//N
N
HATU 2-(1H-7-Azabenzotriazol- y e
C) N Fg C
1-y1)-1,1,3 3-tetramethyl (P2 \\wf//’ (CHra
uronium
hexafluorophosphate (ji \
Methanaminium N/ N/é
)
)
DMAP 4-Dimethylaminopyridine / \ CHs
N N
— CHs
Nle norleucine
H,N COOH
mPEG,-OSU(40k) | Branched Methoxy o Lo
polyethylene glycol N—-”—O 0
N—O -
N-Hydroxysuccinimide(40k {_—_i —\n:l{:EG\(\}?O
) o 20
HN—Q—NO\/\]?O/
mMPEG, K

B P 35 B

A 1

(R R AR A AR RATAEY) (HH-EPO-

018) X it 41 e FE AR X B4 o

B 2: {RLLYNPA R EBRUIAATAEY) (HH-EPO-018) X R In 40 5 B4 B 1 B .

E AT

Oy T VR RIS R B, 4 TR B

1R £ 2 ff A s SR AR ATT A Wy B AR Bk B &

(B 5% B B s PR 2 T Ak

{2 2140 B 2 Ji 3R AL AT A 0 B TR B 5 B

JR A B R B M 2 K B T vk

KRL IR A BITIEE W Z R P T IRIE, TS I stewart,].M.,and Young,J.D.,solid
phase peptide synthesis 2d edition,novabiochem peptide synthesis notes. 4<% B # 4L #Y

11
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R LT 40 N A R SRR IRAT Ay AR R R T & B 773, WHESS rink amind
resin, FTARIEEBRATAEDN o EFl Fmoe (77 HEEREL) 1547, EHERMEE
WA BIEE RS AR AR MRy Trt (Z2RHEIE) RP. FEBRN
BEANEE . Pof (2,2,4,6,7-T0 FREE Z &AL IRIFIRME — 5 — AR L) (R, BEMRM5E
WG| | R M A S EE H Boe GRUTE&RED) 497, HEMRMERE. BREBRN
FEIRIEE . 2 E R EL t (Bu GRUTE) RIP. KT ES BRI gt
PR A=) B AR FR IR BRI C SRImE IR IR 5 DN B S5 R B 4 T R i ik
W (rink amind resin) AHEE, 4RJ5ALES A 78 EARE K LR EBVE AR LA D
Zd 20 % 7SENLEE /DMF ¥R I 2 AL, KRBT BN R ERATEY K,
B, BE (FEWE—-REP - -T—REE) B1E, BAMES
IR, BEA=ZRIER: K Z20E. ZRAEERE=092.5: 2.5: 2.5;
2. 5 TRA VAU IREE AR B 48 T ke, & ZBRYT 4158 B 40 40 f A B RS AR AT
AN ERAATRHE S, SRR R C18 RARHI &AL B4k, ENERTER L4
JLAE R SRR SR AT AL B AR IR o L R 5 0 5 (0 s I 25 TR Y o e 41 SR B
ER =R RO T7 v, BN IR ke LB F B RN, A= IEARN 4 EE
B, BEFEEEENARE FIZERRES AEE). BEMTHEE KN 55
Ja, BEEi=EREN, WREEE G=RRAASHEE), WAL EEE
EET] DLHEAT T — M EER MBS IR R EE, WREEE, NREHkEE R
FoBEEEE FH-—PHEEMAAISTINENFEETEENBREE =ik
A,

SE —: ThEg T (L6-1) Byl &

12
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A Jk

L
-

/\OL“JJ\O/\
) .
2: /U\/\ /K NaOH 2:/1?\/\N/[Oj\o /<

H
>:0 LG-1-A gto LG-1-B

G, HO

) ok
\ ‘ . 2:/“\/\ /U\ /K LiAlH4

O
/> LG-1-C

—O—N
H |

ik

N
H
3:0 LG-1

H
F—: LG-1-A E1%

e I e — 2,98 — 7.6 (10.0g,52.8mmol), Boc- B -TH 41 (10.0g,52.8mmol), %
T 100mL & F %, i DIC (8.0mL,52.8mmol), 25 V8 #if #5357, 3ot I8 Iz S, e Vi

5 MRIKA 100ml 751 NaHCO;, 50ml0.5N [ HCl %%, 100ml MBFIE kI, 4
HAEVE, BVERTK MgSO, T, iTEENE, W4, BTE Rk
LG-1-A:17g. |

£ LG-1-B BH%&

10 ¥ 17 3 LG-1-A ¥ T 100mLMeOH: THF=1: 1 &4, BHMA 25mL /K,
5g NaOH (125mmol). EiREHEHE 2h 5 6N HCl F{wﬂ pH{EZE| 1. FZM% 2. B8%
USRI 4 R BHRFAHAKUEE, KRBTSR, WMERGED EELE .

PR SomL ZEUFREEEARE, MU 300mL IE O, WIRE EEER. WEREE

A& E 4 LG-1-B: 14g (IEL 90% ).,
15

13
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=3 LG-1-C K%

¥ 7¢LG-1-B (23mmol) ¥R 80ml TUEMRIE A, HiRET A 4.6g N,N-FFE
BRI IR L (46mmol)Fl 5.1g = Z M (5S1mmol), A 4.4g DIC (32mmol),
4.7g HOBT (32mmol), ZFRBEFR MR WH, RBREIAKF, 350ml 2R 2
BeRE, FAYUERYH 200ml 2N HCl 7K, 200ml HUREREREEN B ,100ml
AT KBRS, HEVUE, BHVEATTKRBRETE 2 DA EEuE, ISk
JEIRZEBMHRY) . BEERET, WEBRTY LG-1-C:4.2g, WE: 70%.

HIE. LG-1 BEl%&

# 4.0gL.G-1-C (10.2mmol) A 60ml TUE RN F 5 fi#, IKERBIRHIEEE, N
A LiAlH4(340mg,8.9mmol), ZEZE KN 30 4348, MKIKIMAK 4ml, 15%NaOH
KYEW Aml LY RN, JEVHR ISR PG, WERT, BREENRSE
LG-1:1.63g(6mmol {TZ : 58.8%)

SEHERI=: ThEe T (L6-2) Bl

o)
HO, \i}N—O
(e} o) 0
D G e BN G |
HO—N /U\/\ /<
N'/U\/\N o N N 0

H o H

gio LG-1-B 0 sfo LG-2
HO E‘?N—-O

o

¥ 4¢ LG-1-B (13mmol) ¥F 100mL NN— " FEFBR P, AR
BRI  (3.1g, 21mmol), DIC (4mL, 26mmol) 1 DMAP (4-—HEREME)
(12mg, 0.08mmol). BRI, WIEIRGERNIK. FHR/YET 80ml 2R ZBE,
VEEREY . BHMR KA 40ml MEFIFRIRE AR, 40ml 1B EE/K, 40ml 0.5N
(1 HCl Y89, 40ml MR & EKEEE—K, S HEVEFATKRRET R TSI
BHUE, JEIEORURIRSE, BAGEMKR LG2: 4.4g OREAN 68%).

eI ThEs T (L6-3) K%

14
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© 0 LG3-A ¢
OH
NaBH4 @\/o\n/\/\/\ﬂ/o\/@ triphosgene
° LG-3-B © 'I:l{ 0]
i > 'S
+o y © \ﬁ
\
NH
O
o 10%Pd/C
Q\/OMO\@ >
H2
© LG3-C O

? DIC
o LG3-D  §

NH
0
0
/O\ﬂ/\/\/\n/o
@ 0 o) \©N02

O2N LG-3

$B—%: LG-3-A H#&
7. Og IHHEE Z 18 (0.04mol YAI#AE 100ml FEEA, WHETINIA 5%CsCO3 H
5 MR, EHEINAEEE RN pH b 8.5 &£ CR%E pH R4RME), hnke
JEHERE 30 0B, SRS IT IR R NI, SRR EL SR E AR R I MR B 4 100m1 f
DMSO,THEZ 60°C, IOA 14g(0.08mo)iR%, KN 8 /IN)E, SR, FEiE
/DB ZBRSER, BRI 400ml 2.8, FH 200ml WEFIEEKUER=R, Sl
AHEIFRTOKTRIREET I8 2 /Nt E it g, SRR IR SE = R ARAR Y 1/5 B, BF
10 =20 BUKAEFPRERE. kH, EHEWE, TR BEGEMELG-3-A:10.5z. (K
2R 74%)

B LG-3-B HI#l%
¥ 2g LG-3-A (0.0056mol)¥F 20ml PUE R+, EIRRE IR NTF-10 FE,

15
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PR 626mgNaBH, (0. 0168mol), K 1 hJE. M 200ml ¥4k 2.0, W6 &M
A 150ml EHRRBES/KERL LR, ks E, BHUEBEM &Kok —

YR FTEK NaySO4 T 2 /N JE i3 9, BB R 4, 19 LG-3-B: 1 .9g OfE.
94.6% )«

= LG-3-C K&

14 3.2g LG-3-B (0.009mol ) ¥AfRLE 50ml Z 45 ke, ZELITHEEMA 4.34¢
= 7K (0.043mol)e 5 1.33(0.0045mol) = WS MRAE 25ml —4 R, R
Bl EREEF, 1R A 2.8g T EHREZ . RN 3h G, FIKOERE
RRZER M, W ETEAR, JEEVE, WREREYEZTE A L
VSR, T 50ml KPR =k, 50ml MR & Sk Bk —IR. 4 BB PUEHHITEKER
WREET IR 2 /N TR YR,  EVRIRE IR R R &R AT B 4t GRB)AR:
BBt ZBME=10:1). &IFWEERY, KIEE B ERE 4 LG-3-C: 1.5
% 38.8%).

#EUH: LG-3-D B %&

¥ 13g LG-3-C (0.031mol)iAfAR7E Sml FHEEH, #HEEET AL 200mg1 0% 5% ,
WIETBA Hy, RN 4h 5, vEETEMER, IEMEIRYEE SR LG-3-D :8.28g (X
. 96.7%).

BhP: LG-3 k&

¥ 5g LG-3-D (0.018mol) ¥EMEFE 10mITHF =, SO 4.7g X THERm
(0.043mol), HEFET A DIC 4.2g(0.043)F . BHER NI . K H, IEHFER
TURE, MEPFROEZIR NS, ERAWERERT, MKW IA 100ml
2B 2R, T8 S0ml MR & Bk PEIR — X, 4 BB AR FE A TR Rk
T4 2 ISR, JEUEIRGERRY . R EERAL BTl (Bel:
IE O/ ZR 20 20:1=10:1). & HWE B AR, WL 2 T8 a4 LG-3:
3.5g(ZK: 32%).

WG T ThRe M T (LG4 Hyfl&

16
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0
%‘O_U__H o)
\NH HN:O— HCl %_O_U_H\

0 ; NH
0 DIC /~o
HO\”/\/‘\/\”/OH HOBT | 0 '
N N
0 LG-3-D o o \”/\/\/\H/ o
-
o) LG-4-A o AN
i
H
+—o N
LiAlH4 \NH
> )*o
O
HMH
o} LG4

B LG-4-A K&
¥ 5g LG-3-D  (0.018mol) ¥EARLE 60mITHF 7, HEFETFIA 3.51g N,N-FF4E
FEFFEEIGERIR R (0.036mol)F 4.0g = Zu % (0.04mol), FEHIA 3.4g DIC (0.027mol)
5 F03.65g HOBT (0.027mol), ZRBFERMNITEE . K H, &R 200ml 7K,
F B8 B A IR, /K 200ml. & FHAVLEFK KA 50ml 2N HCI % . 100ml
H1F1 NaHCOs; %9, 100ml 1 & Eh /K ¥ei— U, 4 BB VUEFH R KRR ST 2
ANBT R YR, SEVEIRUEIRGEEHOIRY) . RIS BT AL (PRI IE B 2R
LR 10:1). &I EIFESHERIEIRES S EREE LG-4-A: 6.24g(lZFE: 80%).
10
FEok: LG4 W%
¥ 4.0g LG-4-A (9mmol) I A 50ml VUL WRH ¥ 1E, IKERBAHIZEFE T INA
300mg LiAIHA4(7.9mmol) (R EE KN 30 4805, 18 KNP 0.3ml 7K,
0.9ml 15%NaOH %, 0.3ml 7K MLES P24 303E, Sy Ey, JEDHA 20ml IUE,
15 BRBEUER—IK, BRI EBRIRGE R T, BREYEITEENTALE 1.65g LG-4(K
F: 555%).

SEafl7s: HH-EPO-005 (%)%

17
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0

NH,
Ac—GGTYS—lC—HFGPLTW V—(lj-RPQRG-beta-A—H {\
§$————5
HN-_°
Q NH
O _l.l__ N /\/ 2
H
HN"T,
Ac-GGTYS-C-HFGPLTWV-C-RPQRG-beta-A—N
H NH»
o)
§—————5
HH-EPO-005

#—25: SEQ ID NO:5 FRJk )%

R 9g (R L0 4N ML A= A SR BEIURRAT Ay 2R M4k SEQ ID NO: 5 (R Sl 45 H i 7
AR ¥T 3000ml 20%IKEERR T, ARIE I IN SYo il I EEE I, EEIE AR
KA b RIRE BT &AL, R AR, - U SR
IS AE TR F(Waters SymmetryShield™ RP18  3.5um, 4.6%100mm), 4338 60°C,
R 214nm; BIK (B 0.05% = ATIR) FIZME (% 0.05% =8/ 218)
AR LB A SRBIAE, &R BRA S, WIEZEH KIS 2 G 2% kT Rs
SEQ ID NO:5 ¥k 3.0g Oft: 15.6%)

#—2F. HH-EP0-005 {4

¥ SEQ ID NO:5 FFRK 3.0g(1.22mmol), ¥A#FE 150ml N,N— — FI R fZ &,
MMAZ=7Z.% 147mg(1.46mmol), 368mg LIFE/N3F (LG-3) (0.61mmol), iRk
SR 6 /NS ek PR R 45 H 30 4 NON— Z FR B R R, [0 34X 0P I 200mi Z.7%,
UAEIE 2 DI ERL, EXFTREAGEA, B EAREE Soml 20
Y=L S PRI, SRR 30 BB IR EIRYE KA, e
A 200ml B 28K, YKEEIRNE 2 MREEL, 2TREAa6EE, AaEES R
Bk E B & gt B\ B R S R O & 3 B 3E 8 A (Waters
SymmetryShield™ RP18 3.5um, 4.6*100mm), KR 60°C, Kl 4 214nm;
LAZK (8 0.05% =MD FZIE (£ 0.05% =828 KIRFE B R mzhH,
SR EARA S, WIEFREKE S 28 E 4% R T4 HH-EPO-005 :1.0g( % 4
33%).

18
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SEi)-t: HE-EPO-006 )44

O
Ac-GGTYS-C-Nle-FGPLTWV-C-RPQRG-betaA—NH NH
>
S S
HN ©
(0]
o AL N NH;
H
HN
0
Ac-GGTYS-TJ-Nle-FGPLTWV—C—RPQRG-betaA—ﬁ NH,
(e}
S S
HH-EPO-006

#—%: SEQ ID NO:6 PRk &

16 9g IR L4004 R R BT A= ) B4 iR SEQ 1D NO: 6 (3% FR S8 25 Hh (9 77
A RO T 3000ml 20% KRR, SRS SHBWIIN SR B, BRI AR
gk, RMRBERERITHISLMN, RARMEEEE, A/ R Rl
B AR 78 7(Waters SymmetryShield™ RP18  3.5pm, 4.6*100mm), & 60°C,
R 214nm; BAZK (B 0.05% =5 CIR) MZIE (& 0.05% =R )
WA FELE AR ENAE, &R BARAE S, WUEZR KIS LIEE SR G TIRE
SEQ ID NO:6 ¥k 3.0g (YaZR: 15.3%)

% "35: HH-EPO-006 [kl
% SEQ ID NO:6 PRAK 3.0g(1.23mmol), ¥METE 150ml N,N— — FF R I ELfz R,

IIANZ=Z R 147Tmg(1.46mmol), 368mg BhEe/ N+ (LG-3) (0.61mmol), ZHIEHH:
IR 6 /NS JE R MeYE HHE 4> DMF, 3R RM A 200ml 2.8, IKFEHCE 2 /b
FEEL, EXSTERAEEEA, B EEABMAE S0ml 20% =/ LEH/
THEFGTEVRTR, EIRIERE 30 SRS EIRYE B A, SRR 200ml K
LB, VKFETRE 2 DMEEEL, £TREEaEME, BB REEEER &
dith, AT \RERERE SRR N BIE A E TR (Waters SymmetryShield™ RP18
3.5um, 4.6*100mm), F¥& 60°C, MM KK 214nm; BLIK (& 0.05% =R KD
MZIE (£ 0.05%M=MLE) WARRBEI ARSI, &IWEEIRESD, BEHE
H KB Z 8 5 81T 1 HH-EPO-006 : 0.98g(T R4 32.7%).

19
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SEitEfe] )\ HH-EPO-007 Ml

Ac-GGTYS-C-HFGSLTWV-C-RPQRG-betaA—NH

NH,
S S
0
HN
9 NH
oLy >NH,
H
HN
o
Ac-GGTYS-C-HF GSLTWV—?-RPQRG—be’[aA—ﬁ NH,
0
3 S
HH-EPO-007

#—3. SEQ ID NO:7 FREKAIHI&

¥ g L1 40 M A B R B BT A= M) 5 44k SEQ ID NO: 7 (3% R SE A7) — 43 Hi Y
T D BT 3000ml 20%KEEIRH, SR 5 ZIBNIN 5%l IR, EEREN
WAt RNVREEIATHIEA, KA RO, FT) U e R
Hy AT (Waters SymmetryShield™ RP18  3.5um, 4.6¥100mm), AFi 60
C, MR 214nm; BIZK (7 0.05% =R T (F 0.05% =2
) WIARRIEBIRREIM, AP RERRA S, WEER KIS LBRERET
JE18 SEQ ID NO:7 ¥Rk 3.15g (WZ. 16.4%)

#5 35 HH-EPO-007 4] &

5 SEQ ID NO:7 ¥Rk 3.0g(1.22mmol), ¥EMEFAE 150ml N,N— — FREEFREBERL
A= 2. 147mg(1.46mmol), 368mg LA/ N3-F (LG-3) (0.61mmol), ZEimIHFE
RN 6 AN R IRERYE B4 NN— R B, mika? T inA 200ml 28,
PKEERCE 2 MR, EETRAEGEME, Bk E AR REEE Soml 20
% SR B/ T E R, EEWEE 30 BB RERYE A ER, EAeYrin
A 200m] B ZBE, PKERE 2 D EEL, 2@TREaaEE, aftEAZRE
ok H & ik, A\ B RE A R b B 3 AT R 7 A (Waters
SymmetryShield™ RP18 3.5um, 4.6*100mm), AT 60°C, MMl 214nm;
PI7ZK (2 0.05%I=MLER) FIZ0E (& 0.05%KI =M L) WIARF ELEI A wmsh4d,
EIWERIRA S, BRI ZHE S 44T HH-EPO-007 :1.0g(ft R4y
33%),

20



10

15

20

WO 2009/079910 PCT/CN2008/001909

SEME L HE-EPO-008 145 %

Ac-GGTYS-C-HFGALTWYV- T~RPQRG—betaA—N H NH
2
S S
8]
HN
0 —U—N N NH,
HN
@]

Ac- GGTYS—f-HF GALTWV- f—RPQRG— betaA—” NH,
S S
HH-EPO-008

#—3: SEQ ID NO:8 FJIkishl &

¥ 27g {RALGH 0 A R SR BTRUIRAT A ) B4 Bk SEQ ID NO: 8 (F% H8 St ) — 45
H 7 VA5 B ¥ T 3000ml 20%VKEEER 1, ARG SRIBWIN SY% M F s, HIEA
THE R RN BEEAT S0, RS, A UsErE i &5
52 (B3 E 7R )(Waters SymmetryShield™  RP18  3.5um, 4.6*100mm), FEif
60°C, MMM KK 214nm; LK (B 0.05%A=H A MZEE (& 0.05%H=5
LI MAFEA ARSI, SHBEERAS, WERH KBS ZIEE SR
1275 SEQ ID NO:8 ¥Rk 9.3g (it#E: 15.7%)

#—35: HH-EP0O-008 %)%

1% SEQ ID NO:8 FFfik 3.0g(1.22mmol), ¥EMELE 150ml N,N— — H 3L AL,
IIAZZJ% 147mg(1.46mmol), 368mg ZhEE/N7F (LG-3) (0.61mmol), =IEIHEHE
SN 6 /MBS TR IRAE 4 N N— R IR, FBEKYH A 200ml 2.8,
KFERE 2 AN EE.L, EETREBAGEME, Bk E AEAKEME SOml 20
%=L/ R PSR, EIRBEE 30 85 HUEIRGE B, e
A 200ml B ZBE, UKFERCE 2 ADEREELL, S@TFIREAGREE, BaEGERE
3 vk & a Al A\ b R R R B S RE IR b B A E 7 ) (Waters
SymmetryShield™ RP18 3.5um, 4.6*100mm), A& 60°C, #EK%H 214nm;
PLZK (3 0.05% =R IR IS (& 0.05% M =8 48D BIRR LB A shA,
ISR BARE S, WIS KD 258 474 15T HH-EPO-008 :1.12g(I R4
33%),
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SEME+: HH-EPO-008A Fthl &

Ac-GGTYS-C-HFGALTWV- T-RPQRG-betaA—N H S "

2
S S

HN
0]
oLy TN NH;
H
HN
Ac-GGTYS-f-HFGALTWV-f—RPQRG~betaA—N NH,
O
S S

HH-EPO-008A

% SEQ ID NO:8 #£Jk 3.0g(1.22mmol), % i 7E 150ml 20mmol 2R 2% i (pHS.0)
R, B 201mg TSN T (LG-4)  (0.61mmol)FA 10ml 2., EiRMiiE RN
30 B E, RARE ARG RIS, ) R SRR B A IR
7677(Waters SymmetryShield™ RP18  3.5um, 4.6*100mm), FE¥E 60°C, #ariliy &
29 214nm; PIZK (5 0.05%BI=F LR FIZJE (& 0.05%M=H 28 KRR
W AmBIAE, EFREERAS, MEER XKL LIEEEE HT B
HH-EPO-008A : 0.75g(Ist &4 25%).

SEHif+—: HH-EPO-008B &

22
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0
AC—GGTYS-lC-HF GALTWV- T-RPQRG—betaA“N H NH
2
) S
HN fo

NH
N\I(\/ 2
e
HN 0
Ho

Ac-GGTYS- -HFGALTWV-f-RPQRG-betaA—ﬁ/q:N
S S ©

HH-EPO-008B
# SEQ 1D NO:8 ¥Rk 3.0g(1.22mmol), ¥HEZE 150ml N,N— = FI: B ghfz v,
TIAZZ.1% 147mg(1.46mmol), 322mg AL/ N3-F (LG-2) (0.61mmol), ZiEHH:
R 6 /N JE R WA A 4 NON— PR PR kRS, [0k A 200ml Z. T8,
WREIE 2 NERBL, HATHSAAR K, TR G R ARRE Soml 20
% =IO/ ST BRI, EEBRE 30 A 4IE IRIE ISR B AR, B4y
A 200ml B ZBE, PKAEE 2 DEEEL, STREAEEE, BEEGAE R
EE R A, B\ ke B R S S RE N AT 4 7S A (Waters
SymmetryShield™ RP18 3.5pm, 4.6%*100mm), ¥ 60°C, B 214nm;
LK (B 0.05%EI= 28D FIZHE (4 0.05%E =SR2 WI7R R KL 815 Y,
BIFRER E AR SY, R HICHS) 265 214 ¥ TR HH-EPO-008 :1.3g(l 24
43%).

SEMEBI+ . HH-EP0O-008C 454
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o)
Ac-GGTYS-C-HFGALTWV-C-RPQRG-betaA—NH

NH,
S S
HN
NH,
N\n/\/
§ 0
HN
Ac-GGTYS-r-HFGALTWV- "RPQRG-betaA~N NH,
@]
S S
HH-EPO-008C

}% SEQ ID NO:8 31k 3.0g(1.22mmol), % i#TE 150ml 20mmol 2R ZE Mk (pHS.0)

L, FIIA 165mg hee/h o F (LG-1)  (0.61mmol)Fl 10ml Z.JE, =IEHRE R N

5 30 aBhE, RIS KA GISEEIEAL, ) R AR AR

7857)(Waters SymmetryShield™ RP18  3.5um, 4.6*100mm), #HE 60°C, #arilli -+

2 214nm; BIK (& 0.05%HI=F OB FIZEE (F 0.05% M =M LI HIARRL

Bl AMEAE, EHWEERAS, MEEHKIE S LBREER A G T B
HH-EPO-008C : 0.8g(iZE L] 27%).

10
SEiif+=: HH-EP0-018 Rl
g 9
(ACG)GTYSCHFGALTWVCRPQRGB A—N NH,
HN.__O
g
o N (o} o)
o X A O
N MPEG,K
H
0
N 0 Ie)
H 8 —\/[/ \/\}n\o/
ﬂ © MPEG 4K
(ACG)GTYSCHFGALTWVCRPQRGE A— HN Y —nNH,
o

¥4 0.5g HH-EPO-008 (0.98mmol) ¥f#7E 100ml N,N— — FI R EeRZh, A
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39.6mg = Z.f% (0.196mmol), 3.8g mPEG,-OSU(40K) (0.96mmol) ,ZEH@HF: 6 /1
o 5 R BTN 600ml ¥4 Zu ke, AT H AR, UKEEE 2 AR R,
ZFHR/E HH-EPO-018 JH M. RH RAREELLL HH-EPO-018 M, F-F/\bE
L R g A e I Y 83 A 3B 75 7 (Waters SymmetryShield™  RP18  3.5um,
4.6%100mm), IR 60°C, KM % 214nm; LK (F 0.05% =ML MZHE

(4 0.05% =28 BI7RIF Lk mahA, & IFicde BARALs, IRER H o
43 7. B VR HH-EPO-018 : 1.8g(BER 4 47 %),

szl P4 . HH-EPO-018A fyhl &

0
H
(ACG)GTYSCHFGALTWVCRPQRGS A—N NH,
HN
Y 7 ﬂ—ﬁ—o 0
O Ny QI S S
0 MPEG,K
N
N——
"o N R
MPEG, K
(AcG)GTYSCHFGALTWVCRPQRGE A— HN NH,
s}

% 0.5g HH-EPO-008 (0.98mmol) ¥ f#AE 100ml NN— R+, JnA
39.6mg = Z.f% (0.196mmol), 3.8g mPEG,-OSU(40K) (0.96mmol) ,ZEifiHHH: 6 /)
W o ¥R SR EESHHTA 600ml ¥ Z. Bk, M, KERE 2 DEHEELD,
%IR8 HH-EPO-018 35 . RF KA@ML HH-EPO-018 &, M1/
FLRE b A TR W B3 B 75 7 (Waters SymmetryShield™  RP18  3.5um,
4.6%100mm), 3 60°C, WAL K 214nm; UK (4 0.05%I =R LR MZIE

(% 0.05% =R ZE) MIRRELGIREIH, &IFKEBRAL, WBIEFRHR
432 B 2V VR HH-EPO-018A : 1.5g(ft % 4 39%).

SCHEGI+F: HH-EPO-018B FIHl &
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O
H
(AcG)GTYSCHFGALTWVCRPQRGS A—N NH,

HN O
o) ] 0]
{/U\/\ “—“—o——\/{/o\/\ho/

o MPEG,K

=

HN-—(I-J(—OMO\/\}?O/

mPEG, K

(ACG)GTYSCHFGALTWVCRPQRGE A— HN NH,
0

& 0.5g HH-EPO-008 (0.98mmol) ¥&#7E 100mIN,N— — B RmERE S, hiA
39.6mg =ZJ& (0.196mmol), 3.8g mPEG,-OSU(40K) (0.96mmol) ,ZEEHEEE 6 /)

o B S SV E AT 600ml ¥4 Z Bk, B AR, KIETRCE 2 AN BB,
5 £TH#1S HH-EPO-018 & . KA RABGEMEELL HH-EPO-018 FH &, F-+/\Usk

HE T e B 5 T O € 3 AR HE 70 5T (Waters SymmetryShield™  RP18  3.5um,
4.6*100mm), i 60°C, KK 214nm; BL/K (& 0.05% =28 F1Z.)E
(& 0.05% M= LI WA RSIME, &I BFRE 4y, IR H R

7> CHEJE &1 VAT 18 HH-EPO-018 : 1.7g(Z 4] 45%).

10
SEREBI7S: HH-EPO-018C [ %
O
(AcG)GTYSCHFGALTWVCRPQRGS Ahlr:l| NH,
HN
Z i ol
N/U\/\N N OMO <o -
H mPEG, K

IZ\/\

HN——g—‘h/[/O\/\]FO -
mPEG, K

(AcG)GTYSCHFGALTWVCRPQRGR A— HN NH,
(¢}
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¥ 0.5g HH-EPO-008 (0.98mmol) ¥i#7E 100ml NN— FELFREEIL A, IiA
39.6mg = Z.f% (0.196mmol), 3.8g mPEG,-OSUM4O0K) (0.96mmol) ,ZWEHEHE 6 /)
o ¥ RN EEHT A 600ml ¥ Z B, HTHEE, KEERE 2 PNEEL,
218 HH-EPO-018 F & . XH AN HH-EPO-018 # &, MA-+/\kx
LT o A TR I 0 8 3 A 3R TR U (Waters SymmetryShield™  RP18 3.5pum,
4.6¥100mm), ¥R 60°C, K&k 214nm; LK (& 0.05% =R 21 FZJE
(& 0.05% M=) WARF B ARBIAE, &IFMEE BARA S, WIEFRH KEE
2 OISR AV R HH-EPO-018 : 1.4g(ltE 4 37%).

S+ (R A A0 B A B R RUIRAT A= R/ B 1R
Sl H #:

PR LB AP £ 40 B A AR e B R L0 40 i A B 3R B /) AL 4
FRAE BRI o

LB T

YR EL4R J A= B AR AR AT =4 HH-EPO-001. HH-EPO-002. HH-EPO-003.
HH-EPO-004 . HH-EPO-005 . HH-EPO-006 . HH-EP0O-007 . HH-EPO-008 .
HH-EPO-015. HH-EPO-016. HH-EPO-017. HH-EPO-018 HVL 7R ZgR25 IR
[RAFRME; EPO: EILMH=ARZSHE W EAT; BWEMNK, WE R L
MGSLISE RN, AR 25~30g, @, SEIWH: 10 B,

ANERBE N SR A R R R A AR AR AR R E A, Ea=
R, RIGRFBAR,, BLAIBEAT 1 JE 40 2 PR 2R 40 4 -3k, 40 - 308 &
B )M ER T HATH 4

SR

LIRERTA T, RAMBARFBELIRTAEY MBS A A REED
33 6B RS SRS M P R0 0 M v B T R, SRR TR AL G A (L3R
=)o ARLLH A BRI IRAT A WA (R A4 A 25 B e A R 0 40 L X 4
FUER. AR SEREWERZM (R, XHMNE A4 T Eon a5
B (JLER=)D,

R ALY A BRI IRART A e /s BRI AR A 40 B 2R B S

44 R YA T 5 AL 3

(5O (X10°/L,x£SD)
control 10 0.1%BSA in NS 136.9%5. 6
HH-EPO-005 10 4.5mg/kg,sc,d1-3 9472+14.7
HH-EPO-006 10 4.5mg/kg,sc,d1-3 515.04+22.7
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HH-EPO-007 10 4.5mg/kg,sc,d1-3 553.5+26.6
HH-EPO-008 10 4.5mg/kg,sc,d1-3 908.14+21.7
HH-EPO-015 10 4.5mg/kg,sc,d1-3 1146.9-+176. 6
HH-EPO-016 10 4.5mg/kg,sc,d1-3 1796.4-+304. 4
HH-EPO-017 10 4.5mg/kg,sc,d1-3 1208.9-F178.5
HH-EPO-018 10 4.5mg/kg,sc,d1-3 2000.6+272.0
HH-EPO-018A 10 4.5mg/kg,sc,d1-3 1889.34252.0
HH-EPO-018B 10 4.5mg/kg,sc,d1-3 1969.7+312. 0
HH-EPO-018C 10 4.5mg/kg,sc,d1-3 1879.3+162.0
EPO 10 Spg/kg,sc,di-3 483.94146.5

R AR R BERURAT AR D R MR mAER. maEs
BRI

434 N AEFIERTT R AR IR 1t 48 g FE AR [liRAREg=
(FD (X10%uL, x (%) (%)
£SO

control 10 0.1%BSA in NS 9.6+0.5 48.2%3.0 14.8%+0.7
HH-EPO-005 10 4.5mg/kg,sc,d1-3  10.1%0.6 54.44+3.2 16.340.9
HH-EPO-006 10 4.5mg/kg,sc,dl-3  9.640.5 50.5+2.8 15340.9
HH-EPO-007 10 4.5mg/kg,sc,d1-3  9,143.1 49.4417. 1 14.8+4. 8
HH-EPO-008 10 4.5mg/kg,sc,d1-3  9.6-40.2 54.0+1.7 16.1+0.5
HH-EPO-015 10 4.5mg/kg,se,d1-3  10.0=+0. 40 54.57%+2.50  15.0120.57
HH-EPO-016 10 4.5mg/kg,sc,d1-3  9.884-0. 42 56.50+2.95  13.24+4.2
HH-EPO-017 10 4.5mg/kg,sc,d1-3  9.7040. 30 55.8442.33  14.93%0.55
HH-EPO-018 10 4.5mg/kg,sc,d1-3  9.69+0. 33 56.97+3.13  13.2242.66
HH-EPO-018A 10 4.5mg/kg,sc,d1-3  9.44+0. 65 544742.61 14.351+1.35
HH-EPO-018B 10 4.5mg/kg,sc,d1-3  9,7740. 51 55.71%+3.31  13.72+2.35
HH-EPO-018C 10 4.5mg/kg,sc,d1-3  9.594-0. 53 54.981+2.83  13.86%2. 47
EPO 10 5ng/kg,sc,d1-3 9.040.6 46.2+2.7 1434+0.7

K= (RN SR BIIRAT Y3 BRAML/ME . 404 B 5

il N BTFENTTER IR (X100 E48M (X10%/uL)
(FD
control 10 0.1%BSA in NS 1078.0+151. 2 51+1.5
HH-EPO-005 10 4.5mg/kg,sc,d1-3  1957.8+349.5 42+1.2
HH-EPO-006 10 4.5mg/kg,sc,d1-3  1087.8+118.5 4.1%1.2
HH-EPO-007 10 4.5mg/kg,sc,d1-3  2082.1+863.9 3.640.8
HH-EPO-008 10 4.5mg/kg,sc,d1-3  1685.5+351. 3 2.94+0.5
HH-EPO-015 10 4.5mg/kg,sc,d1-3  1106.61-170. 03 4324+1.29
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HH-EPO-016 10 4.5mg/kg,sc,dl-3  1275.884239. 90 5.06+1.41
HH-EPO-017 10 4.5mgfkg.sc,d1-3  1109.60+130. 73 425+1.65
HH-EPO-018 10 4.5mg/kg,sc,d1-3  1317.50+461. 06 4114131
HH-EPO-018A 10 4.5mg/kg,sc,d1-3 1432.50+453. 05 423+1.23
HH-EPO-018B 10 4.5mg/kg,sc,d1-3  1337.70-+363. 06 4.07=+1.23
HH-EPO-018C 10 4.5mg/kg,sc,d1-3  1355.50+331. 07 4.21+1.34
EPO 10 Spg/kg,sc,dl1-3 1306.8+170. 4.0+0.9

SEREBI I\ R B A BRI AT A2 5 Bk £ 6 P

SEH H -
PR IR L0 LA A R B IRAT A2 W 3ot B 20 40 P 2B R B o

AR R T7

TREL M M A R AR IR AT 429 HH-EPO-018, FRVL 7B 2R 25 475 R 4 7] 3t

fELLABERRER: MBI = AR BT AT .. MHTLE 0.1%BSA #4:H
ERIKFRRE .

Bife, 1K 5.5~8.5kg, WEMERPR, W& MG LRSI O . BREARTEE
REMLELEE B 404, 4 = R . HH-EPO-018 1.35mg/kg, F# ki S—¥k; EPO 240p/kg,
=R, ESRTHAE, RN 1~2 KILEEERR.

ZER KT8

HH-EPO-018 B XEHGEN SBIORINR MM E A48 F A, WARERAE,
i B HH-EPO-018 UMM 41 25 1 AR X, iZRIEF7ELA 2S 35 RIGiA BT, RS
SR TR, NIMAEAMRBIER KA N 33% . FHEXTFRAR L0402 B 35 R REFH
SRS R AL A SR, AEngER, K EREEL RSB, %R
H TR 2577 58, HH-EPO-018 FA{Z 4L 40 M A= e 22 S BRI I 40 5% 13 Ak Al A o v/ e
L LRE 1. 2).

LR Ju: WHHF BRI EERBEEBIRTAEY HH-EPO-015 .
HH-EPO-018. HH-EPO-018B L5 FHPEXT 8 AF37702 X/ B AE B A F i 2 i

8 &7 HH-EPO-015. HH-EPO-018. HH-EPO-018B. AF37702 , T
RPN PR A TR Fdh AF37702 B (R 40 40 o 21 i AT =4,
7 Affymax AR =B M4 : Hematide). #EMRAEFRTELE 0.1% BSA K430 Eh1R
. BHFNE, WaTPERSER LR, FE25+2g, @, K4HF)
V. 10 R. ZWEEN)E, M FES HHEPO-015., HH-EPO-018.
HH-EPO-018B+ AF37702, %8 1 R4EZ5555 6 RAGE/DR, & MBEAT SN E 4
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LR P ZRET A vt . 40 v ADVIA 4 B Ik 2002

£ R 54318 HH-EPO-015. HH-EPO-018. HH-EPO-018B. AF37702 ELWREZFiE
S350 BT/ AN R ML R AR AL G S 43 L B vk 3 EoR HH-EPO-018B 1 AR
B5%; HH-EPO-018. AF37702 fEf ¥z ; HH-EPO-015 1ERI&55; HH-EPO-018.

5  AF37702 {EFIEEAAEY (WEEDY ). HH-EPO-015. HH-EPO-018. HH-EPO-018B.
AF37702 FFE/ANE AN E MM ERFma T AR, SIMERREAMY, Ext
ANERANE ML TSR E I R (LR,

%M. HH-EPO-015. HH-EPO-018. HH-EPO-018B. AF37702 Xi/)N B4 Ifn. B £7
21 40 Jif A Rl 22 i)

VA ik AN YT BT R Y% 2R 4T 4 il I 4R 4T 41 f v 3

(D (x+SD) (X 10°/L,x+SD)

control 10 0.1%BSA in NS 2.8+1.0 195.0£73.1
HH-EPO-015 10 2.5mg/kg,sc,d1 6.9L£2, 1%* 511.9£191. 7%=
HH-EPO-015 10 5.0 mg/kg,sc,dl 8.912 4k* 558.9+£230.5%*
HH-EPO-018 10 2.5mg/kg,sc,dl 16,243 .5%%* 1137.3+£240.2%*
HH-EPO-018 10 5.0 mg/kg,sc,d1 16.0+3.2%* 1113.2+210.7%*
HH-EPO-018B 10 2.5mg/kg,sc,dl 19.0+8.9%* 1336.5+£629.0%*
HH-EPO-018B 10 5.0 mg/kg,se,di 20.0+5.3%* 1440.3+416.5%*
AF37702 10 2.5mg/kg sc,d1 13.544 . 1%* 865.24+291 .4%%*
AF37702 10 5.0mg/kg,sc,dl 17.24£5.3%* 1202.8+355.4%*

10 #xP<0. 01 vs control
. HH-EPO-015. HH-EP0O-018. HH-EPO-018B. AF37702 X/ EAME I &0 40 fo 2k
B AR, MaEESEREN

A il N AYHFIERTT R AR R 10,48 i R R AR =

(FD (X10%uL,x+SD)  (X10°/L,x+SD) (g/dL)

control 10 0.1%BSA in NS 6.91+0.5 38.6£2.8 12.5+0.9
HH-EPO-015 10 2.5mg/kg,sc,dl 7.5+0.3 42.77+1.8% 14.3£0.6%%*
HH-EPO-015 10 5.0 mg/kg,sc,d1 6.3+1.7 36.5+9.9 13.1+4.5
HH-EPO-018 10 2.5mg/kg,sc,dl 7.0£0.3 40.6x1.6 13.3:2.2
HH-EPO-018 10 5.0 mg/kg,sc,dl 7.0+0.3 41.5%1.2% 14.240.8%%
HH-EPO-018B 10 2.5mg/kg,sc,dl 6.6+1.4 39.0+£7.7 14.2+0.6%*
HH-EPO-018B 10 5.0 mg/kg,sc,d1 7.0+£0.4 41.6+2.6% 14.440.9%*
AF37702 10 2.5mg/kg,sc,d1 7.1+£0.4 41.043.1%* 14.1%1.1%%*
AF37702 10 5.0mg/kg,sc,d1 7.2+0.3 42 5£3 4% 14.0+0.8%*

*P<0. 05, *kP<0.01 vs control
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B ZE SRS -

1, —FlB N (1 BB L040 M A R AL AT A4 LT 25 F &,
Ri~Re= (CHz) Ry~ (CHy) o~Ri—Rs
(D)

B R . Re i B LA A BRI B AR IR B nis n, 5 ARSI
H 0~10 FIZEH; Ro Ry 5 B JHILHE B-CO Bi—CHy; Ry3% B 0+ Sy ~CHy— N (CH,) »oNHRs+
NCO (CHz) wiNHRs~ CHOCONH (CH,) NHRs~ CHSCON (CH,) sNHR B%; CHNHCON (CH,) ~NHR;, FLHP
ns 6 1~10 FIEELL, nik B 2~10 IS, ndEH 2~10 P3RS, RIEE HEF
SEEZ Y.

2 MRABACRIZESR 1 BTk 0 (R 2040 M A R R B IR AT A R BT 25 F 2y, LA
F Riv R EIRSLIG%E BN VXXX OX XK TWEX, Y, Y, BOR 2040 i A= 5l 25 el ik 2
RIS, HAZROT B RERY B~ MR EETR; X X .
Xiv X5+ Xoo Vs BARAZRTEE B 20 MEETERID T L-EEIREAETARE WL 1Y
R Vv LR BRANEE 20 MEAESEN L-EEREEAERARE R+
ER— BRI R E R T AR X X H C. K. Dy E. Orn B Hoc.

3. MRABBCRIZR 2 Frik iR L 40 M A AR B IR AT A R TT 25 FI 36, ARIELE
T Riv R R EIRFF R —EHIEAR—2H

4. RIFWNFNER 1~3 LR —TAFTIR AR L0 I 2L sl BRI AT A4 R B ] 25
ih, HAFMEAET Ri. R B9 N ZRURHE 20640

5. IRIEARIZER 1~4 LR IR K (R ML R R BT e R T 25
#h, HRFEZEZET Ry R AR IRBEAIIRIK.

6 MRIEACRIZ R 2 Frik B R4 g AL AR BIUTRAT A LRI 25 F 2, FLRRAEAE
TYL.H%EH K HER, i V,R K.

T RIACRESR 1~6 ER— TR KR L0 40 AR RS 2E ) B LT 2
H, EREAET R REEERTIINKER 13~40 MEER, high 22 MER

S

gs;

8+ MRABAFIE SR 1~7 (LB —IRFTIR AR L0 40 AR B R B AT 2= 4 B W] 25

31



WO 2009/079910 PCT/CN2008/001909

i, HAFTEET R RIEEEF W TFF SEQ ID Nol-No30 Z5 4 HIERIk:

o 1
Ac-GGLYADHYGPITWVKQPLRGGK-NH2(SEQ ID NO:1)

Ac-GGLYADHYGPITWV-Orn-QPLRGGK-NH2(SEQ 1D NO:2)
1
Ac-GGLYAKHYGPITWVDQPLRGGK-NH2(SEQ ID NO:3)

—

AC-GGLYA-CI)rn~HYGPITWVDQPLRGGK-NHZ(SEQ 1D NO:4)
1

Ac-GGTYSCHFGPLTWVCRPQRG- B Ala- K-NH2(SEQ ID NO:5)

[ L
Ac-GGTYSC-Nle-FGPLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:6)
Ac-GGTYSCHFGSLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:7)
Ac-GGTYSCHFGALTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:8)

I 1
Ac-GGLYADHYGPMTWVKQPLRGGK-NH2(SEQ ID NO:9)

Ac-GGLYADHY GPMTWYV-Orn-QPLRGGK -NH2(SEQ ID NO:10)

f 1
Ac-GGLYA-Orn-HYGPMTWVDQPLRGGK-NH2(SEQ ID NO:11)

[ 1

Ac-GGTYSKHFGPMTWVDRPQRG- B Ala- K-NH2(SEQ ID NO:12)
N |

Ac-GGTYSCHFGPITWVCRPQRG- B Ala- K-NH2(SEQ ID NO:13)

Ac-GGTYSCHFGPMTWV-Hoc-RPQRG- 8 Ala- K-NH2(SEQ ID NO: 14)
|
Ac-GGTYSCHFGPITWV-Hoc-RPQRG- B Ala- K-NH2(SEQ ID NO: 15)

Ac-GGTYSC-NIe-FGPMTWV-Hoc-RPQRG- B Ala-K-NH2(SEQ ID NO:16)

Ac-GGTYSC-NIe-FGPITW VCRPORG- B Ala-K-NH2(SEQ ID NO:17)
Ac-GGTYSCHFGPLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:18)
Ac-GGTYSCHFGSITWVCRPQRG- 8 Ala-K-NH2(SEQ ID NO:19)

I |
Ac-GGTYSKHFGSMTWVERPQRG- B Ala-K-NH2(SEQ 1D NO:20)

Ac-GGTYRCSMGPMTWVCLPMAGGK-NH2(SEQ ID NO:21)

Ac-GGTYRCSMGPLTWVCLPMAGGK-NH2(SEQ ID NO:22)

Ac—GGTYS(gHFGAMTWVC]JRPQRG- B Ala-K-NH2(SEQ ID NO:23)A
Ac-GGTYSCHFGAITWVCRPQRG- B Ala-K-NH2(SEQ ID NO:24)
AC-GGTYS(EHF GPITWV&RPQRG— B Ala-K-NH2(SEQ ID NO:25)
Ac—GGTYSEHF GPLTWVEIRPQRG- B Ala-K-NH2(SEQ ID NO:26)

[ 1
Ac-GGMYSCRMGPMTWVCGPSRGGK-NH2(SEQ ID NO:27)

I 1
Ac-GGMYSCRMGPLTWVCGPSRGGK-NH2(SEQ ID NO:238)

[ 1
Ac-GGTYSCHFGPLTWV-Hoc-RPQRG- B Ala- K-NH2(SEQ ID NO:29)%

I 1
Ac-GGTYS-Hoc-HFGPLTWVCRPQRG- B Ala- K-NH2(SEQ ID NO:30).
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O, ARIEACRIBSR 1~7 (ERE— TR MR 040 M A e SR IAAT A B AT 2
B, EAMEZET R Re4S BILLAOLE B AT FF SEQ 1D Nol-No8 S5HHIFRIk,
Ac-GGLYADHYGPITWVKQPLRGGK-NH2(SEQ ID NO:1)

] J
Ac-GGLYADHYGPITWV-Orn-QPLRGGK-NH2(SEQ ID NO:2)

Ac-GGLYAKHYGPITWVDQPLRGGK-NH2(SEQ ID NO:3)

{ 1
Ac-GGLYA-Om-HYGPITWVDQPLRGGK-NH2(SEQ ID NO:4)

[ 1
Ac-GGTYSCHFGPLTWVCRPQRG- B Ala- K-NH2(SEQ ID NO:5)

Ac-GGTYSCNIe-FGPLTWVCRPQRG- B Ala-K-NH2(SEQID NO:6)

[ | .
Ac-GGTYSCHFGSLTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:7)8%

[ ]
Ac-GGTYSCHFGALTWVCRPQRG- B Ala-K-NH2(SEQ ID NO:8)»

104 ﬁfﬂﬂ%ﬁ1~%Ei~ﬁ%KMﬁﬁ%%i&%ﬁﬂ%ﬁ%%&ﬁﬂ%%
, EASERE T TR R AR L0 40 i A B SRR AT A i B R SRR, o

N, nef 2, Rew ReE~CO, R, CHOCONH (CH,) wNHRs, 052 23

n, nefe 1, Rew RiFE—CO, Ry & NCO (CHy) 1NHRs, 1y =& 2;

n, neo& 2, Row Ryg—CHe, Ry2 CHOCONH(CH) NHRs, ns#Z 2; BN

n, neo 1, Rov RyB—CHy, Rs & NCO (CH,) NHRs, nu 2 2,

1T RIEBCRER 10 /25— PR fR 2040 i A= s R U AT A= R v 25 i 6
HAFEET Re 2 Ho

12 ARIEBCRIZESR 10 4B — TR Pk BUR 20 40 i A pR AR kAT e R L AT 25 P &
HAEREAET ReEREER - BHAY, MEFEERCENED > TERN S,
000~100, 000 & /R,

13, ARAFHCRIBR 12 Bk IR 2040 B A2 SRR AT AL S L 2 R 4, U AE
FET RN R EER L BTN A R AR, REFEERL
MRS ALT, 2 FEH 20, 000 H/RW, B PERRZ ZEATEWR
SRS, T8N 40, 000 E/RP.

14, RAERFITESR 1~13 EE—THTIR R L0Y A R IURRAT A K W] 25
h, HARETZET Pk MR 40 40 o A A R A RUBRA 2238 B T 2K, v

n, nzmz Ri.. Rs¥EEJF%) SEQ IDNO:1~SEQ IDNO:8, Ren R,%EE-CO B(—CH,, Ry

& CHOCONH (CH.) »NHRe, oo nsd B 2~10 B938%; R EBGMALRE., 4T &H 20,
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000 & /R Yy FR AR HLER 2 AT AR 400

n, ne & 1, Riv R A% SEQ ID NO: 1~SEQ IDNO:8, R,. Ry H-CO BX—Cll, R,
& NCO(CH,) .NHRs, F-H nEEH 2~10 FUEEH; RoBEWMI NI, 9T &K 20, 000
TE /R ) PR BL 2R 4 IR AR s

n, ne3& 2, Riv Rei%EFF SEQ ID 1~SEQ ID 8, Ry RiEEH-CO —CH, R, &
CHOCONH (CH,) wsNHRs, L ny 38 5 2~10 {3830, R R EHIN KT, 2F 84 40,
000 TE /R FFEIE 2 2 AY); 23

n, n:5& 1, Riv Red% /5% SEQ ID NO: 1~SEQ IDNO:8, R, Ri3%EEH-CO B{—CH, R,
7& NCO(CH.) .NHRs, FLH niiE B 2~10 (U4, RaEEWANORE. HTFEN 40,
000 T8 /R Y FR 4R 628 2 —ERT AR o

15 ARFEAUHIBR 1~14 (BRI AR L0 40 0 A= B R BT A= 90 % BT 25
FREE,  FLARFALTE T i 2 440 i 2 i 3R A0 JUR AT A 400 J L AT 2 R 4k

0
H
(AcG)GTYSCHFGALTWVCRPQRGE A—N NH,
HN.___O
ol
O N 0 0
o X N g
\n/ ~"N MPEG, K
H
0
N——”—O 0
o Ao
N0 MPEG,K
H
(ACG)GTYSCHFGALTWVCRPQRGE A— HN NH,
0
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H nO
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H
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0
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16 — il AR B SR 1~ 15 (R —IRATIR AU £ 40 B0 A Rl SR BRI AT A B L
WA, BT
(1) 4% RH. R, B Ryw Ry 4R 40 40 B Az plt 3R B 400 D s A ok S L 2848140
(2) HEmRH (A1) HhigihaT
Ri~CO- (CHy) w—Zs— (CHy) 1,~CO-Rs
(1)
Forn, n & BRI E 0~10 BTEEEL
Ri« RedE |5 OH B H;
7,75 B 0 S+ CHy N (CHy) 16NHR~ NCO (CH.) NHRy CHOCONH (CHs) ,sNHRg CHSCON (CH.) »sNHRq
Y CHNHCON (CH,) oNHRs, L ng 35 H 1~10 BUEES, n bk E 2~10 IEEEL, ns
ik E 2~10 WEEH, R.3%E H Boc Bl Cbz,
(3) ¥ R REERN (1) WIS TFHATENG A R N B R Al N, 46
HBEX (ID bEW,
R,—Rs— (CHa) y=Zs— (CHa) n~Ri—Rs
(11D,
FH Re Ry E AL HE H~CO B%-CH,,
(4) Jii=E Boc 8% Cbz J&, SNtk AR Z AT EDHITHI R,

17, ARIEACRIESK 16 Frikpsl4 s, B EAETdRmER D &,

N Nedt 1 BR 2, Ris RedEE OH , Z,3% B NCO(CH,) wNHRo B CHOCONH (CH.) sNHRs» s
Wl 2~10 Fy3Es, n.iEE 2~10 UEEH, Ro/2 Boc; B

e mE 182, R ReEE H, Z,3%EE NCO(CH,) wNHR, BY CHOCONH (CHz) .sNHRo, 1
WHE 2~10 R38R, nd%E 2~10 BEEEL, ReE Boc.

18, —MHYWAEY, BE:

(1) YITE R ACRIZESR 1~ 15 £ — TR MR L0 40 M A R AR AR AT 264 B
g,

(2) BRI MEA.

19, ARIEACRIZSR 1~15 HE— TR BB 4040 B S IR A0 R BT 25
PR £ 7 145 P36 DA 0 40 2 25 B 0 M/ B s A5 HE B 5
L B PR

20, HUERGRITESR 18 BT RUZ6 A & e 14 F TR DAL 47 40 Uk SR
4 B SR R B B B 25 B PR«

36



WO 2009/079910 PCT/CN2008/001909

21, MRAEARCFIER 19 8 20 Frikp flig, FAFETE TR 20 g0 AL i R B AL
SR IR S BRI D R AE R S K W DD R SRR BB, ATDS AHSCER ML, &
BB, BURM IR, JEMEAT AR, BRI, SRR RN
FASRROBIL; HRER S ; SRR, FRZREEE e g0 = A= (4 o TR o
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A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: CO7K; A61K; A61P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2006062685 A2 (AFFY-N) 15 Jun. 2006 (15.06.2006) 121
IDA-PEG2-Lys in pagell, page 13, lines7-9, page 14, lines 7-12, page 15, line 20
to page 16, line 9, page 10, line 2, page 18, line 20 to page 19, line 5, pages 28-30
of the description, figures 1A-1L of the description, claims 15-22 and 34-58

X WO02006060148 A2 (AFFY-N) 8 Jun. 2006 (08.06.2006) 1-21

IDA-PEG2-Lys in pagell, page 13, lines7-9, page 14, lines 7-12, page 15, line 20
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of the description, figures 1A-1K of the description, claims

X Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date
o o o or priority date and not in conflict with the application but
A” document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. . . . an inventive step when the document is taken alone
L” document which may throw doubts on priority claim (S) or

L . L “Y” document of particular relevance; the claimed invention
which is cited to establish the publication date of another P

cannot be considered to involve an inventive step when the

citation or other special reason (as specified) document is combined with one or more other such
“0”  document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date &“document member of the same patent family

but later than the priority date claimed

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

12 Feb. 2009 (12.02.2009) 26 Feb. 2009 (26.02.2009)

IName and mailing address of the ISA/CN
The State Intellectual Property Office, the P.R China
6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China YU.Qun

100088
Facsimile No. 86-10-62019451 Telephone No. (86-10)624 11103

Authorized officer
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Page 5, table 1, EPO mimetic peptide 1

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN1820024 A (AFFY-N) 16 Aug. 2006 (16.08.2006) 1,4,5,7,10-13,17-21;
v claims 1-11 and 15-26, pages 11-18 and 31-46 of the description 2,3,6,89,14,15
X CN1823087 A (AFFY-N) 23 Aug. 2006 (23.08.2006) 1,4,5,7,10-13,17-21;
v claims 50-70 and 72, page 11, the last paragraph, pagel4, pagel5, the last 2,3,6,89,14,15
paragraph to page 10, the first paragraph
v CN 1823088 A (AFFY-N) 23 Aug. 2006 (23.08.2000) 121
claims 1-22, 28-37 and 49-61, pages 17-18 and 33-42 of the description
Y JOHNSON D L ET AL Amino-terminal dimerization of an erythropoietin 1-21
mimetic peptide results in increased erythropoietic activity. 1997, vol.4, no.12,
pages 939-950, ISSN 1074-5521
Abstract, table 1
A CN1680449 A (CHEN-N) 12 Oct. 2005 (12.10.2005) 121
the whole document
A CN1226176 A (JOHJ-ORTH) 18 Aug. 1999(18.08.1999) 121
the whole document
A CN 1338463 A (SANS-N) 06 Mar. 2002 (06.03.2002) 121
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item item1.b of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed

invention, the international search was carried out on the basis of:

a. type of material
X asequence listing
[0 table(s) related to the sequence listing

b. format of material
[ on paper

X in electronic form

c. time of filing/furnishing
[0 contained in the international application as filed
X filed together with the international application in electronic form
[d furnished subsequently to this Authority for the purposes of search
2. [ In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto has been filed or
fumished, the required statements that the information in the subsequent or additional copies is identical to that in the application

as filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (April 2007)
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Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1. [0 Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. [0 Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. [ Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III.  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

See extra sheet

1. [0 As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. @ As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fee.

3. [0 As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. [0 No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on protest [0 The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[0 The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

[ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007)
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WO2006062685 A2 15.06.2006 US2008108564 Al 08.05.2008
WO02006060148 A2 08.06.2006 EP1814910A2 08.08.2007
NO20072888 A 09.08.2007

INKOLNP200701986E 10.08.2007

KR20070108140 A 08.11.2007

CN101142234 A 12.03.2008

MXPAOQ7005777 A 01.08.2007

AU2005310189 08.06.2006

JP2008519858 T 12.06.2008

CN1823088A 23.08.2006 WwW02004101611 A2 25.11.2004
EP1625156 A2 15.02.2006

NO20055847 A 13.02.2006

BRPIO411172 A 18.07.2006

AU2004238868 A 25.11.2004

MXPAO5012313 A 01.04.2006

KR20060022655 A 10.03.2006

INKOLNP200502493E 15.09.2006

ZA200509971 A 29.11.2006

US2007027074 Al 01.02.2007

JP2007530439 T 01.11.2007

CN1823087 A 23.08.2006 W02004101606 A2 25.11.2004
US2005137329 Al 23.06.2005

US2006040858 Al 23.02.2006

EP1629007 A2 01.03.2006

NO20055852 A 13.02.2006

BRPIO411155 A 11.07.2006

US7084245 B2 01.08.2006

AU2004238870 Al 25.11.2004

MXPAO5012316 A 01.04.2006

KR20060022239 A 09.03.2006

CN1226176 A 18.08.1999 WO9805363 A2 12.02.1998
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CN100362019 C 16.01.2008
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Continuation of: Classification of subject

CO7K17/08 (2006.01) 1
CO07K14/505 (2006.01) 1
A61K47/48(2006.01) 1
A61P7/06(2006.01) 1

Continuation of : Box No. III  Observations where unity of invention is lacking:

Group 1: claims 1-14(partly),16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:1 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 2: claims 1-14(partly),16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:2 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 3: claims 1-14(partly),16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:3 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 4: claims 1-14(partly),16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:4 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 5: claims 1-14(partly),16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:5 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 6: claims 1-14(partly),16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:6 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 7: claims 1-14(partly),16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:7 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 8: claims 1-14(partly),15,16-21(partly), refers to covalent derivatives of erythropoietin mimetic peptide
which has SEQ ID NO:8 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and uses
thereof,

Group 9: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin mimetic
peptide which has SEQ ID NO:9 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and
uses thereof,

Group 10: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:10 and mPEG derivatives and its pharmaceutical salt, the preparation,

composition and uses thereof,

Form PCT/ISA/210 (extra sheet) (April 2007)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2008/001909

Group 11: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:11 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 12: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:12 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 13: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:13 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 14: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:14 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 15: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:15 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 16: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:16 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 17: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:17 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 18: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:18 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 19: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:19 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 20: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:20 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 21: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:21 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 22: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:22 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 23: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:23 and mPEG derivatives and its pharmaceutical salt, the preparation,

composition and uses thereof,

Form PCT/ISA/210 (extra sheet) (April 2007)
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Group 24: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:24 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 25: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:25 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 26: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:26 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 27: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:27 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 28: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:28 and mPEG derivatives, its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 29: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivatives of erythropoietin
mimetic peptide which has SEQ ID NO:29 and mPEG derivatives and its pharmaceutical salt, the preparation,
composition and uses thereof,

Group 30: claims 1-8(partly), 10-13(partly), 16-21(partly), refers to covalent derivative of erythropoietin mimetic
peptide which has SEQ ID NO:30 and mPEG derivatives and its pharmaceutical salt, the preparation, composition and

uses thereof,

The reasons for which the above inventions are not so linked as to form a single general inventive concept, as
required by Rule 13.1 PCT, are as follows: the common or corresponding technical feature among these 30 group
inventions is: covalent derivative of erythropoietin mimetic peptide and mPEG derivatives, however such kind of
covalent derivatives have been disclosed in prior arts, such as in WO2006/062685 A2. thus the above common or
corresponding technical feature can’t become the special technical feature. therefore there doesn’t exist a common or

corresponding special technical feature among the 30 group inventions.
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A, ERERSHE
Z L T
2R ] B & Rl SR 3R (IPC) B (7] Inf 2 8 1 289 20 TPC P 592K

B. W&

R BRI E IR (PR H T R ARG 7 589)
IPC: CO7K; A61K; AG1P

AL AR 2R AT 1 PR A AR B BE ST LA A1 e 22 STk

7E B P 23 i A 1Y B 7 2R R B R A B, A B 3R] (D) )

WPL; EPODOC; PAJ; BIOSIS; MEDLINE F15¢4#1A: erythropoietin?, EPO, PEG, polyethyleneglycol, polyethylene
w glycol, mPEG, peptide?, dimmer+, AFFYMAX INC, %%

CNKI; CPRS FIKHA: KN, RIMBEAERE, EPO, R M, PEG, FEMERZ W, mPEG, Rk,
—RER, IR, S

EMBIL, Unirpot, H1EEHEWPHk R R E:

SEQ ID NO:1-30

C. XX
KA SURSCHE, BB, JEUIASRER UEESRGIEEEN
X WO 2006062685 A2 (AFFY-N) 15.6 H 2006 (15.06.2006) 1-21

VLB 11 T IDA-PEG2-Lys, 25 13 T 7-9 47, % 14 7 7-1247, &
15 U 2047258 16 WE 94T, F16 W 24T, & 18 W5 20-55 19
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(57) Abstract: What is provided is an erythropoietin mimetic peptide derivatives defined as formula (I) and its pharmaceutical
salt, the preparation thereof, wherein R1, R2, R3, R4, R5, nl, n2 are defined as described in description. A composition compris-
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<110>

<120>

<130>

<150>
<151>

<160>

<170>

<210>
211>
212>
<213>

<220>
221>
{222>

<220>
Q221
222>

<400>
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PRT
AT 3L
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.. W

e
(6)..(15)

1

Gly Gly Leu Tyr Ala Asp His Tyr Gly Pro Ile Thr Trp Val Lys Gln

1

5

Pro Leu Arg Gly Gly Lys

<210>
211>
<212>
213>

<220>
221>
222>

<220>
221>
{222>

<220>
221>
<2225
<223>

<400>

20

2

22

PRT
ATF3

Z. Wk
.. w

[l
(6).. (15)

MISC_FEATURE

(15).. (15)
Xaa=0rn
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Gly Gly Leu Tyr Ala Asp His Tyr Gly Pro Ile Thr Trp Val Xaa Gln
1 5 10 15

Pro Leu Arg Gly Gly Lys
20

<210> 3

211> 22
<212> PRT
213> ANTJF%)

<220>
221> Witk
222> (1.. (D)

<220
221> TRk
<222> (B).. (15)

<400> 3

Gly Gly Leu Tyr Ala Lys His Tyr Gly Pro Ile Thr Trp Val Asp Gln
1 ) 10 15

Pro Leu Arg Gly Gly Lys
20

210> 4

211> 22

<212> PRT
213> ANTLF3)

{220
221> Zikik
222> (..M

{2205
221> WhIkE:
222> (6)..(15)

<2205

<221> MISC_FEATURE
<222> (6)..(6)
<223> Xaa=Orn

<400> 4
Gly Gly Leu Tyr Ala Xaa His Tyr Gly Pro Ile Thr Trp Val Asp Gln

1 5 10 15

Pro Leu Arg Gly Gly Lys
20
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<210>
211>
<212>
<213>

<2207
221>
222>

<2205
221>
222>

<2205
221>
222>
223>

<400>

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Leu Thr Trp Val Cys Arg

1

5

22

PRT
ANTF3)

Zlikfk
(..

17781

(6).. (15)

MISC_FEATURE

@n.. en
Xaa=bAla
5

5 10

Pro Gln Arg Gly Xaa Lys

<210>
<211>
<212>
213>

<220>
221>
<2225

<220>
<2215
<222>

<220>
221>
222>
<223>

<400>

Gly Gly Thr Tyr Ser Cys Xaa Phe Gly Pro Leu Thr Trp Val Cys Arg

1

20

22
PRT
AIFE5

T4k
..

ot 71
6).. (15)

MISC_FEATURE
(1, 21)
5 7 4 Xaa=Nle; 25 21 { Xaa=bAla

6

5 10

Pro Gln Arg Gly Xaa Lys

<210>

20

7
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211>
{212>
<213>

<220>
221>
222>

<220>
221>
222>

£220>
221>
222>
223>

<400>

Gly Gly Thr Tyr Ser Cys His Phe Gly Ser Leu Thr Trp Val Cys Arg

1

Pro Gln Arg Gly Xaa Lys

<210>
211>
212>
213>

<220>
221>
222>

<220>
{2215
<222>

<220>
221>
<222>
<223>

<400>

Gly Gly Thr Tyr Ser Cys His Phe Gly Ala Leu Thr Trp Val Cys Arg

1

Pro Gln Arg Gly Xaa Lys

<210>
211>
{212>

22
PRT
AT 3

Z Ak
..

ot 71
6).. (15)

MISC_FEATURE

(21).. (21
Xaa=bAla
7

5

20

8

22

PRT
ANTF3)

ZHAk
0. W

o %5
®).. (15)

MISC_FEATURE

(21).. (21)
Xaa=bAla
8

5

20

9
22
PRT
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<213>

<220>
221>
<222>

<220>
<221>
222>

<400>

Gly Gly Leu Tyr Ala Asp His Tyr Gly Pro Met Thr Trp Val Lys Gln

1

Pro Leu Arg Gly Gly Lys

<210>
<211>
<212>
<213>

<220>
221>
<222>

<220>
221>
<222>

<220>
221>
<222>
<223>

<400>

Gly Gly Leu Tyr Ala Asp His Tyr Gly Pro Met Thr Trp Val Xaa Gln

1

Pro Leu Arg Gly Gly Lys

<210>
211
<212>
<213>

<220>
<2215
<222>

NI F31

7k
..

Whliest
6).. (15)

9

5

20

10

22

PRT
ANTLF5Y

ZHEfE
0. M

[ Rles
6).. (5

MISC_FEATURE

(15).. (15)
Xaa=0rn
10

5

20

11
22

PRT
NI

Z. Wtk
n.. M

PCT/CN 2008/001909




10

15

20

25

30

40

45

50

55

60

<220>
221>
222>

<220>
221>
222>
223>

<400>

Bk i e
®).. (15)

MISC_FEATURE
(6).. (6)

Xaa=0rn

11

Gly Gly Leu Tyr Ala Xaa His Tyr Gly Pro Met Thr Trp Val Asp Gln

1

5 10 15

Pro Leu Arg Gly Gly Lys

<210>
<2115
<212>
213>

<220>
221>
222>

<220>
<221
222>

<220>
221>
<222%
<223>

<400>

20

12

22

PRT

AT FF5

LAk
(1.

ki e
.. (15)

MISC_FEATURE

(21).. @)
Xaa=bAla
12

Gly Gly Thr Tyr Ser Lys His Phe Gly Pro Met Thr Trp Val Asp Arg

1

5 10 15

Pro Gln Arg Gly Xaa Lys

<210>
<211>
212>
<213>

<220>
221>
<222>

<220>
<221>

20

13

22

PRT
AT

ZWAL
(1).. Q)

775

PCT/CN 2008/001909




10

15

25

35

40

45

50

55

60

222>

<220>
221>
<222>
<223>

<400>

6).. (15)

MISC_FEATURE

(21).. 2D
Xaa=bAla
13

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Ile Thr Trp Val Cys Arg

1

5 10

Pro Gln Arg Gly Xaa Lys

<210>
211>
212>
<213>

<220>
221>
222>

<220>
221>
<222>

<220>
221>
<222>
<223>

<400>

20

14

22

PRT
ANTRF

Z k4
(1)..

71
®).. (15)

MISC_FEATURE
(15, 21)
15 i Xaa=i& R PEERE; 2 21 4% Xaa=bAla

14

15

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Met Thr Trp Val Xaa Arg

1

5 10

Pro Gln Arg Gly Xaa Lys

<210>
<2115
<212>
<213>

<220>
<221>
222>

<220>
221>
<222>

20

15

22

PRT
ANTIF3)

itk
(1)..

oy 1 1
6).. (15)

15
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<220>
221>
222>
223>

<400>

MISC_FEATURE
(15, 21)
58 15 {if Xaa=Fi3L&#K: 58 21 ff Xaa=bAla

15

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Ile Thr Trp Val Xaa Arg

1

5 10 15

Pro Gln Arg Gly Xaa Lys

<210>
211>
212>
213>

<220>
<221>
<2225

<220>
221>
222>

<220>
<221>
222>
223>

<400>

20

16

22

PRT
N3

21k
(..

hk
6).. (15)

MISC_FEATURE
(7, 15, 21)
45 7 4 Xaa=Nle; 38 15 {7 Xaa=Ti3 b & ME; 27 21 4L Xaa=bAla

16

Gly Gly Thr Tyr Ser Cys Xaa Phe Gly Pro Met Thr Trp Val Xaa Arg

1

5 10 15

Pro Gln Arg Gly Xaa Lys

<210>
2L
<212>
<213>

{2207
221>
<222>

<220>
221>
222>

220>
221>

20

17

22

PRT
pNaw:2

Z W4k
1.. 1

1
(8).. (15)

MISC_FEATURE
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222> (7, 21)
<223> B 7% Xaa=Nle; %8 21 4 Xaa=bAla

<400> 17

Gly Gly Thr Tyr Ser Cys Xaa Phe Gly Pro Ile Thr Trp Val Cys Arg
1 5 10 15

Pro Gln Arg Gly Xaa Lys
20

Q210> 18

Q11> 22

<2125 PRT
213> AT

220>
221>  Zkdk
222> (1).. )

<220>
221> ZIREE
<222> (6).. (15)

<220>

<221> MISC_FEATURE
222> (@).. 2D
223> Xaa=bAla

<400> 18

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Leu Thr Trp Val Cys Arg
1 5 10 15

Pro Gln Arg Gly Xaa Lys
20

210> 19

Q11> 22

<212> PRT
213> ANTF%

{220>
221> ZWkik
<222> (..M

<2205
{221y HREE
222> (6)..(15)

<220>

<221> MISC_FEATURE
222> (21)..(21)
<223> Xaa=bAla

PCT/CN 2008/001909
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<400>

19

Gly Gly Thr Tyr Ser Cys His Phe Gly Ser lle Thr Trp Val Cys Arg

1

5 10 15

Pro Gln Arg Gly Xaa Lys

<210>
211>
<2125
<213>

<220»
<221>
<222>

<220>
221>
222>

<220>
221>
222>
<223>

<400>

20

20

22

PRT
ANIFF3

Z. 4k
(.. w

0% Bl
®).. (15)

MISC_FEATURE

(21).. 21D
Xaa=bAla
20

Gly Gly Thr Tyr Ser Lys His Phe Gly Ser Met Thr Trp Val Glu Arg

1

5 10 15

Pro Gln Arg Gly Xaa Lys

<2105
211>
<212>
<2135

<220>
221>
£222>

<220>
221>
222>

<400>

20

21

22

PRT
ATF51

Z. Wk
..

ot 751

(8).. (15

21

Gly Gly Thr Tyr Arg Cys Ser Met Gly Pro Met Thr Trp Val Cys Leu

1

5 10 15

10
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Pro Met Ala Gly Gly Lys

<210>
AN
212>
<213>

<2202
221>
222>

220>
Q21>
222>

<400>

Gly Gly Thr Tyr Arg Cys Ser Met Gly Pro Leu Thr Trp Val Cys Leu

1

20

22

22

PRT
Naw:2 !

LBtk
0.. @

b 145
6).. (15)

22

5

Pro Met Ala Gly Gly Lys

<210>
211>
212>
<213>

<220>
221>
222>

<2205
221>
<2227

<220>
221>
<222>
<223>

<400>

Gly Gly Thr Tyr Ser Cys His Phe Gly Ala Met Thr Trp Val Cys Arg

1

20

23

22

PRT
NI

7Bk
(..

Bt 7
®).. (15)

MISC_FEATURE

(21).. @2
Xaa=bAla
23

5

Pro Gln Arg Gly Xaa Lys

<210>
<211>
<212>

20

24
22
PRT

10

10

11

15

15
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<213>

220>
<221>
222>

<220>
221>
222>

<220>
<2215
<222>
<223>

<400>

Gly Gly Thr Tyr Ser Cys His Phe Gly Ala Ile Thr Trp Val Cys Arg

1

Pro Gln Arg Gly Xaa Lys

<210>
<2115
<212>
<213>

220>
221>
222>

<220>
<2215
222>

<2205
<2215
<222>
<2235

<400>

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Ile Thr Trp Val Cys Arg

1

Pro GIn Arg Gly Xaa Lys

<210>
211>
<212>
<213’

AT

ZHikth
..

b
6).. (18)

MISC_FEATURE

e1.. 2
Xaa=bAla
24

5

20

25

22

PRT
A5

2k
(..

— T2 ke
JILBeE

(6).. (15)

MISC_FEATURE

@21.. (21)
Xaa=bAla
25

5

20

26

22

PRT
A3

12
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<220>
<221>
<222>

<220>
<221>
222>

<2205
221>
222>
{2235

<400>

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Leu Thr Trp Val Cys Arg

1

Pro Gln Arg Gly Xaa Lys

<210>
211>
<212>
<213>

<220>
221>
<222>

£220>
221>
222>

<400>

Gly Gly Met Tyr Ser Cys Arg Met Gly Pro Met Thr Trp Val Cys Gly

1

Pro Ser Arg Gly Gly Lys

<210>
<211>
212>
213>

<220>
<221>
{222>

<220>
<221>

LBtk
.. @

Y 1
(6).. (1b)

MISC_FEATURE

@n.. 2n
Xaa=bAla
26

5

20

27

22

PRT
NI

7.8k
(1..

i
®).. (15)

27

5

20

28

22

PRT
A3

Z. ik
..

ik

13
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<222> (6)..(15)
<400> 28

Gly Gly Met Tyr Ser Cys Arg Met Gly Pro Leu Thr Tip Val Cys Gly
1 5 10 15

Pro Ser Arg Gly Gly Lys
20

<210> 29
211> 22
{212> PRT
213> AL

{220
221> 7.k
222> (..

<220>
221> i
<222> (6)..(15)

<220

<221> MISC_FEATURE
<222> (21).. (2D
223> Xaa=bAla

<400> 29

Gly Gly Thr Tyr Ser Cys His Phe Gly Pro Leu Thr Trp Val Xaa Arg
1 5 10 15

Pro Gln Arg Gly Xaa Lys
20

<210> 30

211> 22

<212> PRT
213> AIF3

<220>
221> Z.WHL
222> (1).. 1)

{220>
221> WGk
222> (6)..(15)

220>

<221> MISC_FEATURE

222> (6, 21)

<223> 4 6 fif Xaa=FiEPEEEE; 2 21 {f Xaa=bAla

14

PCT/CN 2008/0 01909
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<400> 30

Gly Gly Thr Tyr Ser Xaa His Phe Gly Pro Leu Thr Trp Val Cys Arg
1 5 10 15

Pro Gln Arg Gly Xaa Lys
20

15

PCT/CN 2008/001909
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