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(CN).

HEE A ERE, TR AT IR A E XA
#): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT,
QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL, SM,
ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, ZA, ZM, ZW o

Wl GO ERE, TORE AT R A X A
#): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, SZ, TZ, UG, ZM, ZW), BRIl (AM, AZ,
BY, KG, KZ, RU, TJ, TM), BX#ll (AL, AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE,
IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO,
RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CL CM,
GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

EEBRAT:

L b R 5 (R 2088 21 25 (3)-
BIEUE T B R BN 5.2(a))

(34
(34

Title: USE OF FUSION PROTEIN
RUIBHR . —FmGE AN R

(57) Abstract: Disclosed is the use of a fusion protein in drugs for stimulating differentiation of bone marrow mesenchymal stem
cells to hematopoietic stem/progenitor cells, or drugs for proliferation of granulocyte hematopoietic progenitor cells. The fusion pro-
tein has a sequence as shown in SEQ ID NO: 2 or SEQ ID NO: 4. The drugs can be used for the prevention and/or treatment of (i)
hematopoietic dystfunction caused by chemotherapy, (ii) hematopoietic dysfunction caused by radiotherapy, or (iii) leukopenia.

G7) TRE: PG E AR, T RS B R 7854 B A AR I 25 s BB R I I A4

W29, Frid@l & B AR T4 SEQID NO: 25, SEQ ID NO:

4. ELFTAR AT UL T R/

J7 (@) T SR AE M ZAREAR TS s (i) U7 SIS DI REIR T s BRGii) A4 I E -
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— Pl EERNA

TR
AR b G BN T, AP R B AR (L I 2R 38 I AL A0 B T 7
1T FRT A H o

R

MR BFZ P R AR R, T HLEE . BIAEE S DhRE, 2K
NN FF N SR A S A L P RA— HLIUR A 2L 73 A A & AR AL
L TR R . SUE M ABOW MR RIR 2, Hw. s kEw. WEREER. L
YDz ke, ) LR A IR 0 1R T DR B S TN, R AR 2 2 3 L AR I
ART MY (R 74y, WA i A5 XL Y097 7 5 4 AT 38 4 0 v Rk 3

by B A A R ST R O R LK SR A B A I E AN W] R IR P
S A i 2 Pk D, g | 3 I By 3 T i A AR A B . i B A R S
POAEE . XG40 AR A B, B, ERRMERR RS
R, R Bk Z 2 51 E R G

HHE A 2 R T eI P B, R ZHCERE I e =
Ay MR AR AN RSN, e WAL T L kg 7 AN RSl e A A A
AMBEATHLAIE L Lh e~ B, B T BEAG, A AL AN BE 4% 1E R R AT T
WGy KESEYE, JE v 51 A 4l B AT AR B 2D, B B O R A H
FEBAET . PR R B 3 I Ll B A PR RN B R A R, BRI R A
A, R B A TR SR

A AR b 32 22 BB 2R AR V& R 1 (G-CSF ) KL 41 i - W 4 B 4R v 1 35
Rl (GM-CSF) 45 5 300 AT R AE 1t g ofn T g B9V A2 o 0 AT ] L 42 0kt 2 i
L REL 240 60 FR) 0 L, 4 R A R e R L ) PRI T, S bR . {HLJ2 T CSF
s ELAR RO H B SR BE 7 B0 3% I AH 40 B P B G, S E0E A A0 A, A
M TGS R E, E2IECTEMmR AL HHh, —ShmEa i,
U s 20 B R AT CSF R I3 52 44, FH 24 5 n] g et 42 ve A 2 2 A T 40 e ) 4
B, SRR R R RN, AR, R S B A I
Gh K B A A, A A AR R IR R e RIS,
B NGERFIEE I T REASAREN 4. B, R BT & W Re T e 2R iE i
20 Y 8 L T XS ik e A I SR s B A T E 25
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KA

AR WIRY H B 5 i B e 1R 2R 3 it AL B A ) s 5 2 1 A

AW 55— H 2 b ] e 28 LURL A0 I o 3= 038 1o 40 g 369 5 11 2
WHED

A WY R FE— F IR 2 4 A b 8 18 A A S fle JERL 28 40 M A i D VA

AR — i, PG AR, Frdala s r)E s SEQ ID
NO: 2 8¢ SEQID NO: 4 Jli7~, Frikaha s E H T8l G) R8s il )] 7o 541 i )
I ML /AH A L A TR 25 BR

(i) (AL 2R M AH 40 Mo BE 5 1K 259) o

e — I mF, Frik i H T

(1) R RI/E VA 7 AT 5 AR (1) 33 1fie Tl BEAE T

(2) TRBTAEEST T80T 51 1S 2y R R BR

(3) THBHFI/EIE T 14 sl > i

e — e B, FriR 9 WE 80T ST 2 Ay 2 A/ JEAEH .

AR BRI S 7 i, At —RhEG S A G, Bridih & S S K1 SEQ 1D
NO: 2 58{ SEQID NO: 4 7, Pl i A 08 528 R 2835 i 4H 41 Ha (1) 38 58
165 — ek o) i, Fvak @hd a0 H A SMIE s 00 28 3 1 AH 48 i 1) 16 58 .

AR WIS =5 1, A —RhEG S E A, Pridsl & S H RS SEQ ID
NO: 2 5 SEQ ID NO: 4 iz, P& & A 1 Hl a8 Fm/uiis 7y (1 40 i o> i
INESEY/P

A DY T7 i, PR R AR S R R AH 4 M BE S K U7V, AERL R AH
i M R 1% SR LRI 100 ng/mL~5 pg/mL WaAlG & H, Fridals & E 0750 SEQ
IDNO: 2 &% SEQIDNO: 4 fili7~.

LA, BT IARRE A A0 kg R 2 3 i AH 40 i

AR o7, ReE—FAYMAEY, W5

A, Frids & E A8 SEQ ID NO: 2 ik SEQ IDNO: 4 fiin; Pl
25 B2 AR B TE A

AR AE LR, I H AR AR .
E%*ﬁﬁ%¢,%ﬁ%%@%%ﬁ?ﬁﬁ%ﬁzm\2$\ﬂ@ﬁﬁﬂ%&
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FES —RIEB . PR 28 AL & D0id AT A WA »

AR SN TT I, SRS T Pk i 24l S i i, Rt e b
BRI R 2 L B B 245 o

I PR, AEAR B AR, AR WY B BB A SRR AL R SO S 1)
i EL A IR ) % SRR AL 2 ) v LB AR & AT A BRI R B 2 i 43R Ty
o MRTRIME, FEMEAT—— Rk,

i 1 3 B

B 124 % 4/ AN R A 4 e 20 (WBC) B B4k ]

K 2 Bonibdr 258 10 R &40 8 BE A A2 4l il %

& 3 oAb 25 558 10 R4l &R 40

K 4 BT 2G5 5 10 &% 20 16 40 i 42 75 5

& 5 Wontr 25556 10 K& 40 & 6 A 1% 4 e 2 CD34 L,
K 6 Zontbyr 25528 10 K& A B i3 Az 4 i Hoh CD4s Ll .

AR SE it 7 5K

AR IR WIN I Z R AN T T, 8 O AN R BILAS S WY B R ) il
7 F R AT e 2B R 2R it 41 40 e B R AR, ANOLRE NS A SR o ELRE WS A 0A
JEUY < AT A5 SR R i D e R B A A R b o AE SRR B SE kTR
KW

Ri&EE

AR RE SRR, HEERT /W SEQ ID NO: 2 5, SEQ ID NO: 4 Ji
Ne HEITHUEE T84 13-15kD, SR EIEHE NN ZBE, o TELH 25-30
kD. AR H MG, BARaREEmiget, JHEmRIE, Ritsn
YR IS, ERAEYE I, SRR R, B8R 408,
T A B AR AR RN

Rl H N H
ARAKIREGEA (FEAERF Y40 SEQ ID NO: 2 8¢ SEQ ID NO: 4 ffi7n) HIH
RS T4 (1) 0030 106 ) 7 0440 G v o 1/ 4H 40 B oA R 258 B

(i1) IR FRIE 0 AH 4 5 5E ¥ 259 -

3-
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A2+

(1) TR/ BBy AT 5 R 13 M 2h FEA% T

(2) FRBTR 6 T 0T 58 F3E i Dy fe K s 5.

(3) TRBIAEGG T A0 1 98 .

FE S5 — LI . Ik 29 1T SRR/ T Al i

PR 25 HAE T BT Y i 2 s AYeez Je Al

SRS N, AR RL G S RE e kAL I 245 W/ T80T 3 SO i ) e A1
TR

b B FOH ST S DR BIE M B0 A R A . Al B R E AR HT
THOEAE ] T A B AN, ORGP, IS 3 it/ 4EL A0 0 B SR )
Mo HREA AN MR B IR R ST A I e L S i S R AIEdE . CD34 4
AT CDAS 21 e o 00 D0 1 e L4 S5 IR of /4L £ PR B SR - R 3 o

20 T S AR WY R R B i 1 D2 RV S A T 24 00 A Wl T e s A ) /1 B
B B8 AT A2 A0 B BOR A JE I A BRI AL, O LS A B s T A A 2 )
Fo RWIARWIRRE G A e b RGOy . L, ARWIRES & A a A
e FPAT R 3 I DR 1, A e TR AN R 3 a5 R AT I PR Y S

BEAh, 36 IR B PR LE R I S R AR L AR IR R B A AR
PR T 3 ) e T A R R, OSCRER A P A L fadk B AR R AR B AN
‘P o 410 B B A5 005 PR 3 I D RE R AL, O R vy B A A 03 i

AR 3G S REAR N A R S SR S T — BT R BT SR T 1 2
W

HYWAEY

AR R 25 A5 DR AR I R H T

AT WY BT K 25 ) 20 ) B A B i ot /4H 40 P R G SR P L RS A it
IR BZhRE, AT T 7 ATy 51 B AR A 2R ) 6 5 3 R R 3 T
ik s

L5 T I A 5 Aot P ) D 2H AR 2R S 7 R 5 thG-CSF A1 thGM-CSF
FHECHR, AR WY 1) Rl A 110 98 B FH RN, R A 0 ot & A &2, BRT T A7 1 IR
R 2R 5 S ARG B AN By g B S e SR b

A2l 2 AU L RN R TR R AR T I Rl 2 AL W O
Al R B4y 2 45 25 07 SN 254 o B ] AR R W IR S B ALA )
NI Y (R B BB AR, I K AR SEROK L S5 98 AA B v i LA T 1 T & i 1 T

-4-
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CAAN @A 4 25 T 77 o W ar AN E Ry« SUBE . BEHE. R4 Hah. MRk
WIRE ~ H e A S5 TR T 7] A

A S WY B Rl B B2y W AL S ] L R K S L B A L LA A A
HMBEsn 2.

AW R BN IR, B B P B M AF AR n] MEE 4L & AR U H
B8 7 B BT A AL AT S5 AR AL & 8 0T AT, UL b B B s i 25 e ik, T
CAREAE AT S BEAR ] 2955 slAR AL H AR R 2 A PR 5 Al Ao DR R AT o 3 D 1
P 48 75 (00 R AU AN Ay 22 25 BSORR ABL R Ak AR — JBE R 1

NS A B ARSI, D R A o R, X s ] A T
A % B AN 3 BRAAS e BH 3G [l o 1 B0 S5 ) v oA v B EL A4 2% A2 1K) S 6
1 T R U AR Sambrook S8 N, 3 v SEEG = T F(New York: Cold
Spring Harbor Laboratory Press, 1989) 1 T ik i) 454, sldi Mk ) v B g i3
e BRAESI AN, 5N 2 LA B4 B s v B

SEHEH 1

Ril& | H &

1. HA BRI

ALK T R4 6 DNA FEFI(SEQ ID NO:1). it s U] 54 Hodd A # ik
pBV220 1. fHELAL IR IE Tk, 8 DRI P B0 1R A B S e — 2

2. TRER IR SIERT DR A

R F B BRAERAR, DUE I &L H % B2 A RIE RS 5, PR 2
FITAS IR 215 JTORE HEA T AL R IR IM109,  ZEFLPE AR PR B Hv%, 2855 )5 4l
kL, FATHEVIIAE, BGME, UESERISEARFPAER . POEA 7, AT
2GR ENERPUAE R LB B R, 78 30°C 144 T LA 180 rpm [ #% TH AL
PIRG4S SR 15 /DI, RO A& N INACEE T, 482820 15% BB, 4
B JEAE-80°C UK /AT

3. TREW RS+

ARG & A IERRR IS OB B R AT B PO h PRI B, B Te i
ANH RN LB IR IR, LB 8558508 10 o/L R A, 5 o/L b= ik
5g/LNaCl; B EHHERSEN 100 ug/mL; 7£ 30°CHIZAE T LA 180 rpm F#E A F2
RS SE 8 /NI, FHZARRILL A 1. 10 WILLEPE S F# R 3) LB Kk, pH

-5-
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7.0£0.2, REIRUELEE N 30°C, PEFEEEE 180 rpm, KiFF 4 /DN . KRG, THEE 42°Cik
TS, dkEH%FE 6 /N, BEFRERIG, fE 7500 rpm 422 CEALET, SO0, Wk
WA, WA, BT RING I BER B YK, 76 15 KD /- F&4b, S5 FarmE
P RA T TR R AL, IS4, S CaRIE7E T HistE .

4. LR AR ORI %

¥ 0 4 WAERIER, 5 TE W, 1% 1g: 10 mL (HLENR S, % 1g: 1 mg
L, S mmR G, KM s R AT AR, ARJG7E 10000 rpm B5.0, UYL
LV, PL1g PUiEd: 20 mL Y i Eb B N 1 M IR 2K e, Bikk 2h ),
42 C R D TR, P 0.5% Pl A oA T — Rk, 25, 1 g JUiEd:
20 miTris I ELH], NN 10 mM ) Tris(pH7.5), &%, WAEDTTE, HALR1E,

5. LIRS, B

UL 1g BLIAPAR: 10 mL S50 19 LL gl in N R4, 24473600 6 M Gu-HCl. 20 mM
PBS. 10 mM DTT. £ 442°CT, fiHt3fg 8 /i, B0, BOFIE 10000 rpm, 5
OB SER 422°C, By 30 408, o, BGEO LEW A SRS, R
DHEAEEHN 0.1 mg/mL, B 10 K, EMEHEA 20 mM Na,HPO, 12H,0. 1.5 mM
NaH,PO,2H,0. 140 mM NaCl. 5mM EDTA. 1 mM &EH k&%,

6. HrE4lifL

KA PR 2N B PR 8ZNT - FHEBRENT B vk, 3500 BBt
JiE AR R R R RS A5 R JSAE-30~T°C R R, SRR A St A,
FE4n SEQ ID NO:2 7o

Z24Eid ALYk SDS-PAGE il 7= b 4l S b 1L 95%, 43 F #4528 30 KD; HPLC
Yo AT 95%. M, N Kl C Ruiwdl 24 58— 2

LS TR AR 220 7.02 me/L B & H

SE ) 2

Bh& B AT A AR A T R ki AR A

2.1 ARSI BB A8 A B R AR T B R i 8 BRI T A
6y s 3 A7 o B B B 07 8 M Sh e~ SR e F 2. i,
ARSIt A5 A R SE ) 1 SRR A SR, R8I SEQ ID NO:2 Fior.

A S 51 R ¥ 3 2% BALB/c /N, METE, fATE 18~20 ¢, BEML 4, &4l
10 Ho /MRIED N HA, WF:

CTX & : ML THBEME (CTX), &4 100 mg/kg ARH /K, EHN AR
H100 pL, S 3 K 2B 4 KRR RIES 100 wL B 22 1P %R (PBS), &

-6-
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YRR 6 K

S0pg 4 fEIESE 3 KRG TS AZ 100 mg/kg 1K H /K, VESHAT N 100 ul)
G, B 6 RBTEEEA, FEHN S50 ug/f/ K, HHAERS 100 pL;

25ug A AEESE 3 RE T IRWEEEIZC100 mg/kg 1A /K, 7 FHAF A 100 pL)
G, ES 6 REBTEGEA, FIEN 25 ng/R/R, FEHAEBA 100 uL;

10pg 4« AEELE 3 R4 T IRWEEEIZ (100 mg/kg 1A /K, 7 FHAF A 100 pL)
G, EL 6 REBTEGEH, FIEN 10 ng/R/RK, FHAEBG 100 ul.

IER AL BERFR 100 pL B R 22 01w (PBS), HEEFS 9 K

LoRl Ei=p A/ (I

(1) FHAHTFHE 1K CRAHND, 3 2-10 K, ELKI A E I A 40 i
(WBC) #. BT : HEBEMEADNARKER M, &K 50uL, e
HPUEEAI R T, ARG I 4 M43 B R A 4 i A5 X I it v v 4 A

(2) 55 10 KK 541/ SR A A2 4 g (BMNC). DRI F: LW
B N ARAEANEL, AE T5%IIE RS 5 mine ST/ RUORKEMIIL A, BUHRCE, H
B A B W m BY W, A S mL (WiES W HC PBS, ME —amebvk, RJEH
400 H I ICE LAl pEPP eI, L B8 S A AN B IR L, SRS U BN B T
T

(3) 55 10 JCAS I 25 /0> Bl M B R0 JBe v v o oPobr R Al M ) AR Ak, DR R
REFE N B, B IR R R, AR 10% ) P RS R 48h 5, i HE B 1Y)
AT R, ARG AE WU T U SR FR 4 i AR 4k

(4) 55 10 RAGI 41/ B B E A4, SDERWr . AbgE/ Mar, el &
g N RUARE . AbAE S, HCH TR, I AR ) AR B O T R

(5) 55 10 KK %541 /1N BB Rl 4 M CD34 " 40 M bl 91 1 22 4k
LR ERMEERS (2) KIOFVEBCH BRI, AR E N 5X10° 4 /mL,
H UM B TS, B0 BWEW, 0 10uLCD34 ik, 4T/, st
R R 2 2 R PR, B0 FF RIS NPT R AR IR VR HE 40 B o 1< 10°
AN /mL, SR 9 2 A M SOR: I

(6) 55 10 KK 25 41 /1N BB Rl 4 M CD4AS™ 40 M bl 491 1 22 4K

IR FER IR bR (2 B 5 VR BCH 16 0 M, T A A IR B 5} 10° A4y /mL.

MU R S, B0 E3EW, N 10uLCD45 Hifk, 4°CHL /i,
NP R I 22 2 R IPLAR, B0 5 LIS, PO RAT O L4 Bk o4 1
X 10 A~ /mL, R 40 M SO

(7) 5 11 KA CFU-GM 4E 7% B 22 4k,

7.
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BB AE TSR IR N ARAE/N B, AE 5% KRR 5 mine ST/ B BRI
LA, B RCE . FBY JJFE R P o BY Wy, H V5 a8 I SmL PBS, MR —
v e, SRR 400 HIWIC Wb s e, IR A AR TR IR Y 1K
10°/mL. FETCH BT, B0 ImL pP¥E, A 100 uL () DMEM 353, k3T
o) iR M Vi . B AN R AA I, BN ImL HRE 4R TR, W
NN 10 uL 40 Mo v i, PR WM R AT 1950 o A 24 L4 M35 32 b & LN A 500
uL AR A IS A B AL AT 3 Bk . ARG IR BE L R R I R R, B
TMBE T4 CFU-GM 3% AN (50 ML B — AN RED .

2.2 ARSI 5 5 Rk A S NS B IR TR v T AR R, Al R S 1
il & R G s .

S AU

CTX 4l: LS 6 K PBS, yESARIN 100 uL, ARJ5 HEH 3 K CTX,
778 100 mg/kg ARE/ R, FHARIN 100 pL;

WA HAA: &L 6 RIBENME&ET, AN S50 ng/M/K, HHk
A 100 uL, Bl G FESF 0 3 R BEEENE, FI&h 100 mg/kg A/ R, @4
AR A 100 pL;

S AH : RF RIS 100 pL PBS W, LTS 9 K.

FA N RCT A 10 KRB,

o U FE F5 -

FAHAMEE 1R, 58K, 3 10 KATIAMH ML 40 Mo F, 532 [R) 58 it 441
2.1,

2.3 AL SR A S AT 25 A 4 I AR R Y A A
LR EAE R, oA sz 1 & mah & 8. SEg i i

CTX 20 : & 4L 3 Ry 4 CTX, 7 &k 100 mg/kg 1A & /K, 7EH AT N 100 pL.
G T EELE 3 RITW S CTX KR PBS Wil ;

BA M : W1 RERING TRGEB GIlEN 50 pg/f/KD i CTX
(& 100 mg/kg AT /KD, FHHARYA 100 uL; = KJ5EH CTX, @ba
HE AR SE N 3K, FHAERN 100 pL;

SfEZH . AR RIES 100 ul PBS W, JE ST 5N Ko

FHANRTE 7 RAbGE

RFerr: SA/DREE 1R, 54K, 57 REWAFIM A, 77

-8-
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5 R SE ) 2.1

NSy
BB UL x+s RoR, LWEIRE T EZF/ RS, RHITZ0 T t

5 \_TL’MO

GiR:
R ROR TSRS 2.0 BB IFAAEE 10 R, % A1/ RS R BE 40 ok R
21 M 1) A2 AL DL

10 *x= 1
4 W ZR A (%)
IEH A 44.3+3.55
CTX 4 22.742.18
50 ng 41 42.6+4.13
25 ng 4l 38.3£3.26
10 pg 41 35.242.28

2 BN TSRS 2.0 BB IFAASE 10 R, S A1/ RURCR i BE A0 ok R

2 1) AR AL o
* 2
4 W ZR Al (%)
IEH A 46.9+4.13
CTX 4 26.5+3.27
50 ng 41 43.5+3.88
25 ng 4l 37.542.98
10 pg 41 34.5+3.56

15

HI& 1R 2 EE R LUE W, /D RIEIESES CTX 5, KRR AN, &
DN PR a A, el R A0 MR A P LU A B g TR S A, R
RANMEAT LIRS, R, 50 ng 4100k R4 CTX 4110 1.8 5, 7
e, 50 g AR R A AL CTX 4110 1.6 fifo ) WL ixmil & 8 B R H S

20 CRLERAN MR A AR AL, R R A AL, R R 4 UMD T IR O R
il o
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M1 B, AERSG TRES ST, SCIRAL R A I 2 4 i 5 0 AL A BB 8
FHIFE, MEE 4 RITREIES G R0 5G, vTLUE 2Igh& S 4Lt el CTX 4ok
JAM i B, 5 10 K, JFSTEG S 2 BN I 40 i 2 8 R 21 1
WAHELL b, TRl CTX ZH A4 M S 40 B A b i 5 ) AR ) 40 1 (= 40 B ARG
T S AN [R) 37 1 1R Rk i 6 A JL I e 40 B ) P A A TR O E . itk mT DL
AL BT AT DAV S AR T 507 5 DR R A0 A A A sk D (R R, G R P R T,
T AR EIE 1A A

& 2 PTUUE 1, /NS THEBZ T 3 REEENEGE&EE 6 KA,
50 pg ALK EBEAT A2 A B4 CTX 4100 2 15 (P<0.01), HAi i m e 4l s a4
S o F b B 2w T4l CTX S 40 (P<0.01), Jf HAS R A S 7 4l S R
Z0, RIHFIERA . 456K 2 nJLUEH, a8 O 4 g Mg n Lok 24
Fo NI EEZG ST T i a5 DR 0 s -

B 3 nI LA /N R A4S T BT 3 R P IR s & 8511 6 K5, 10 pg
M. 25pg A 50 pg AR REOE NG T R4l CTX 4, HIMREBPEE G & EHk A
R g (P<0.05~0.01), SR RFIEBNV IR UHZE G & E REIRT 7
FE BG40, (ks .

B 4 0T LG /N R A S T BT 3 R T IR s il & 8211 6 K, 50 g
ZHH) CD34 FHIE4N M2/ CTX 4111 2.8 5 (P<0.01), 10 pg 41/ CD34 FHYE40 i
A CTX 41 2 1% (P<0.01), H. CD34 BH 40 Mokt 5 fb-r 5 A B T a3
(P<0.05), SH]BHIF RN FR. CD34 4 s U I i i g — B gk AR 2
BB, REHIEENG S ] B R i (7] 78 0T 40 M ) 2 /A A0 M Ak, R
TUEREE, AT (i ik 3 Ifin 1) Pk 5

H & 5 0] DA /N ARSI IT 3 RIFIEIETES #A 81 6 K, 50 ug 4l
[¥) CD34 PHPEAN e 292 CTX 411 1.8 fi5 (P<0.001), 10 pg 4111 CD34 PHH: 41 Mg %k
210 CTX 4 1.5 5 (P<0.001), H. CD45 4l ftah & 8 (A e 5 i T v g 80
(P<0.001), 2B MFIERNV IR X5 HME M (40 A4 AVI & . CDA4S 4
L) AR A 33k — 3R BRI S 1 T R RO i () 78 0 0 ) Jd it/ 4E 40 44k
O I AR EE, AT 32 1T PR P

H & 6 7] LA /N ARSI IT 3 RIFIEIEES#A 81 6 KRG, 50 ug 4l
FRIRE A0 A B S TR B ) 2 CTX 4L 1.5 £ (P<0.05), o4y 77 s 4 b 4040 i
VR IR E TRl CTX SEEG 4], HAREEBE A a6 81 v BE 10 T & i 33 0
(P<0.05), ZHHEMFIERNVICER . FREIZE-G S 0T G o ) e 6 ] 70 140
i RS 38 173 62 8 D = L L [ Tl e e
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R 3R TR 2.2 A AN RN TR AN AT (WBC) AR Dl

PCT/CN2013/088671

* 3
o WBC (10°/L)
1K 8 K 10 K
X B 8.31+0.23 8.62+0.31 8.53+0.56
CTX 4 8.28+0.52 2.13+0.27 1.21£0.19
e H A 8.19+0.43 7.1240.36 5.3240.25

H1EE 3 A DUE A R e A n] DAY R0 A7 5 DR R A1 J8 1t 1
5 AN NEE, AESE 10 RIN, G H254lAh i A anie 82 0 CTX 4110 4.3 i, BLWiE
RIS Tzl R TRE A S R R Al s> .
R4 o TR 2.3 A AAN RN RS E I A 40 (WBC) [324L 1 5L

* 4
WBC (10°/L)
20 51
1K 4K 7K
X 2l 8.361+0.61 8.12+0.58 825+0.73
CTX 41 7.98+0.38 0.97+0.17 2524021
S 8.19+0.53 2.8240.29 6.834+0.32
10 HE 4 Mg ReJ U E RS EAYS CTX BCH B FEREE CTX X4 E I E 28 Jg 1)

B, e 4 Ri, BCE 24008 i A4l i3 E 2900 CTX 4010 3 fi5. A5 CTX
Je, BEGTHZG AN R A 40 M A PRS2 S EE CTX AR, WS EAn LU T
WITBIEM AN R, L L RAE AT R RN AT A & A, Al
B Ak AT i 5 AR B A B
15
S 3
Rl B 1 7R THOT B4 R A o 4 3 g 1 £
AR S B PR R U R R B O RO S R R R s AR, A
I7 IR B ROT S BE R 0 I S AR AR T SR e m A, K, Al s
20 ) 1HI B R

Ji i
KGR BALB/c /ML, HEME, KT 18~20 g, FEAL4L, fE4l 30 M.
SIS AN R
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BOT A N 6.0Gy —IRTERI 5, IESIPHES 100 uL PBS s

A EAA: DA 6.0Gy — RS G, ES Sl & & A,
FIE A 50 pg/fl/R, AR 100 pL;

EH A D RAMATAT AT, L2 57 5 100 pL PBS %

FA DR TS S W SR A Al e g, AR e AL AR, A B R
ZA g (BMNC); /DM RE, JrikFEsSEemis 2. v 8 MAFIE %

N
BB UL x+s Ron, SERBIRE T =ZF/ MRS, RHAJTZESTE t

W o

%%:

JEOT AL AN R I P A0 5 1 ALAR B R, SRS R RS B A R
H|AARSNE A A SR B ER AL B it A, e s en L
PRAL IOy 15403 75 T2 X A0 J ot o 1 0 P ol D> BRIER - i R EL RN T, S B e fre it
1A

R 5 Won THUY 2 RSN W EaaT s, IRARE D ARG
FNG UL

x5
45 FLRAIM (%) | HEEZAME | R (mge) | 5%
A0° A/
EHA 42.1+2.56 353+1.1031 5.69+0.23 96.7%
BT A 11.8+2.13 7.6+0.1065 1.1240.11 43.3%
AiA A | 20.3+3.12 15.340.9863 3.3240.18 73.3%

HiE& 5 nTRUE B0 /D AR Bl S S A e, Brish R, A0
B MARBNAATT R B T dl, b E b R e, A 140 e gom i R
B r R T M, AEis s T4 17 15, A SRz a & 16
I7 T8 Je B A 0 B S RS 0

S 4
K5 St 1 ARSI s, A2 AR T, MR RE O U6 % DNA 7
HI(SEQ ID NO:3), 7321 fh& & H M2 A8 4111 SEQ ID NO:4 iR,
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SEE] 5

RS S 2 AHEK D7, a7 AR, R St 4 i i RlG B e
XPAST 51 R A Mo DA AT RS B R g . D BE AT A K T A/ e G T
EH -

SRR, 4T sLitifl 4 ARG E A, RRAMEE EARER, o
B, 50 pg R RANBEEL  CTX 41/ 1.9 %, a1, 50 pg 4LHk: R 40 i
) CTX A 1.7 f%. Al Wazfh &t H R I 00 S 40 iyl 4B /R AL, el
T AL, AR R AN A L B 2 R

M 4 RITEIE N EN A& S G, T LUE 2IRG S E A el CTX 4140 H i
FAIAE R 58 10 R, yESTEG 8 2 2 0040 I = 40 i 228 Pk 5 21 1 A
Bl b, TRl CTX 240 B I 40 B AT bE I 56 AE ) 40 8 1 3 40 P A . i
Rl A 1 0T DAY AR T 1407 5 | A R0 A0 B I e 1 40 gk 2D (R RE R, 40 ke E P SR I ]
T AR EIE 1A A

NRAG T IR AT 3 RIS ESRG 8EE 6 KRG, 50 ng AEHEa
MM E 272 CTX ALK 2.2 5 (P<0.01), FoaxyT Sh ) 20 1 Wl A7 4% 40 80 i, 6 =%
T HRAL CTX SERGAL (P<0.01), Ff H AN B A Al U A 22 0], R A &
WOmE . RibA H 2 BE A BB D AR RO . A B Zmh & S a0
A 5 | 1) T

/NG T I AT 3 R IEIES G 8 6 KRG, 10 pg 4l 25ug 4.
50 pg AR REAE s Tl CTX 4, HW R B0 fl-G 8 A R B T+ s 840
(P<0.05~0.01), W RIFERNIER. Ui Z A8 1 ey iR A7 103 h 121
M, (ks I .

INRALE T IR AT 3 R IR G St 6 KJS, 50 pg 411 CD34 [H
PEAN B L) 2 CTX 401 2.9 1% (P<0.01), 10 pug 41/ CD34 FHYE 4 w4t CTX 4
1) 2.1 £ (P<0.01), H CD34 BH:40 Mokl 4 mh-& 8 F 2 s m i (P<0.05),
S RMFIERN IR CD34 40 M s vl B il HE A% — oS 3E NI B, R i%
R AR AT A R SR 9 1) 7 0T 0 B v 3 /4L B o4k, s AR SE , IiTg
B I R

/N RAE MR TT 3 R IEF SREG S E 6 KJa, 50 pg 411 CD34 B4
WL CTX 41 1.9 £ (P<0.001), 10 pg ZHH) CD34 B4 B4 CTX 411
1.6 £ (P<0.001), H CD45 40 kA5 fb-& d FE T s im (P<0.001), 8]
WIFIERAN R R X EANE M 340 A4 AHY) & . CD45 4t At — b 3%
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W2 R A E 1 R A r B 1) 78 i T A0 I T ot /4L AN oA, BRI A e
NJOELEEi P NN /S =I

H1E 6 m] LU /D e wi iz Ay 3 R IEIEER & 87 6 KA, 50 ng 41
kL ZAH A0 B AT B A CTX A 1.7 £ (P<0.05), A4S 74Uk R AH 40 iy
SRHIG IS T el CTX Segedl, H AR BBt A Bl 8 B IR B2 i) T i 1 458
(P<0.05), WA RPNV IR RVITZRAG S A) B R e i w78 540
B BRI I A AT LU HAATL ol i A 48 HLAR 3 it 7 1

BEAL, FEATES g BRI G E A A RIAT RBos AR T 5 DR A4 S 1 1 401 R R,
FESR 10 RIS G HI 24150 i A AT e 22 o CTX AL 4.5 i, LB Arss 7
R A AL TRETAR ST S DR A AR s

AiEH S CTX BTN e iAe CTX XA (A it ids, (E% 4 RIN, B
A AN A B =28 CTX 411 3.5 fi. A5 CTX &, BG4 51
I AT R O EE CTX AL 2R, Uil 8 A el U e =AU S A gnie ~
Bo H L EER AR A i R b RN 45 T izel & 8, IR o elide 7 s G|
AL 40 g o

SEi] 6

K5 SERaf] 3 MR %, a4l s ), RIS 4 14 Rl G B
TR 51T R 2 53 4 25 1R TR RN /8 IR 9T VE

SRR, RO AL RIS E I A A0S R A L B N, IS R AR
ARG & AR M AN DA E 2E R el . e R, f
ZAMRE. M RBONA R R B S THOT A, Hhaseh 24150 A2
R RS LT e = T AW, AR T4 2 5. ke UEH, Zs
B 0T DAY & 0T 51407 5 1S IR A0 J8 i i s D BROREAR, 4R R I R, R I
HH ARk ot 1

FEA BB KR T AT SCRRAERAEA FR s b 5 FIAE A 25, i R4 — e STk 4 R
MG SN AN AR, AER e T AR LR P N L JE, AR
RN 53 0] DL AR e AR S B s sAB 20 IX A0 TR 2 TR ARV T G BT R ASCR
SORFIPIT R E FTEH o
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A B K

1. —FEtEE A HE, HRAEET, Pridpts & A FEsIa SEQ ID NO: 2
o SEQIDNO: 4 /R, HTHl4%:

(1) AR 008 D) 70 5140 B 1) 3 —/4EL 20 M oAk R 2 B

(i) (AL 2R M AH 40 Mo BE 5 1K 259) o

2. WOACRIEEKR 1 R g, HRHIEAE T, Irid 2y H T

(1) FBF/EGE 7 47 51 A IR ofn D BEAIK T

(2) TBTH/EIE T BT 1A IR Dy ReAIC T B

(3) TRBHFI/EIE TT 14 sl > i

3. WIACRIEESK 1 Pk g, HREAELE T, PR W RO Bk Y LW 2
. M/ SRR

4, —Fpgh&EE R HE, Pridits &AW SEQ ID NO: 2 8¢ SEQ ID NO:
4 Fros, HRREAET, IR R R i tH 40 1 B 6

5. —FrRbaE AR, PR S A ) F s SEQ ID NO: 2 87 SEQ ID NO:
4 fron, HAFFEAE T, T A TR/ 6 o7 13 40 M i E ) 2590

6 — PR AAAHME b ZAH Al B G 5 (1) Jy v, JLRRAEAE T, 0 R AH A i i) B
FEEEAN N 100 ng/mL~5 pg/mL WG, Pridila & A 0780 SEQ ID NO: 2
o SEQ ID NO: 4 iR,

7. —MAmAEY, HRiEaT, Of:

AA A, FTidm &S AT 41 SEQ ID NO: 2 8% SEQ IDNO: 4 fir; LK

2% E RO BRI E A o

8+ WIBCRIESR 7 Ik W25 A &4, JLRFEAE T, Pk A -G WA iy 7 54k,
Y 2R 2 R/ER 2 JEAEH .

O WIBCRIZEK 7 Prid K A&, LRFEAE T, Bk 25040 5 W6t FE Ak
T o

10, WBCRIESKR 7 Frid il G Hig, HAFEE T, Tl (e bR R
T I AH 40 B4 G 1K 259

-15-
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* P<0.05

10 1

FAmfa% (X10%L)
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1
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—a— Y
44 —e— CTX4L
34 —aA— 50ug4l
—w— 25ugi
2 —&— 10ug4l
14
O 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 11
IEINGN)
K1
40 -
** P<0.01
35 4
N
BT 30
2
©\
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B 20-
=
5 154
X
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Cug
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EHA 50ug#H 25ugi 10ug#l CTX#H 2H %)
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ERA 50ug#i 25ug#i 10ug# CTX 4 205

K 3
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* P<0.05

120

EEHY

100

80 -

60

40

20

)

50ugl 25ugéi 10ug4l CTX4
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104 * P<0.05
] ** P<0.01

CD34 (%>

HA)

EHA 50ug#H 25ugi 10ug#l CTX#H

K 5

90
*** P<0.001

80 -

70 4

CD45 (%)

60

50 4

40 -

30

20

10 H

EHA 50ug#H 25ug#i 10ug#l CTX#H #5

K 6
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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. X Claims Nos.:4
because they relate to subject matter not required to be searched by this Authority, namely:
the subject matter of this claim is directed to a use of fusion protein for promoting the proliferation of granulocyte
hematopoietic progenitor cells. According to the common knowledge in the art, promoting the proliferation of granulocyte
hematopoietic progenitor cells could be a treatment for diseases such as medulla-suppressed anemia, and the subject matter of
this claim in fact is a method for treatment of diseases, and therefore does not warrant an international search according to the
criteria set out in Rule 39. 1.
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. [0 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:

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

2. [0 Asall searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

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. [} 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.

[0 No protest accompanied the payment of additional search fees.
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PX CN 102973922 A (EAST-CHINA UNIVERSITY OF SCIENCE AND TECHNOLOGY) 20 1-3,5-10
IMarch 2013 (20.03.2013) , see claims 1-10

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“&”document member of the same patent family
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L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

75 H PR 2RI 2 ] A W T RO R R R A B, A AR 280 CanfEidd )

DWPI, CNABS, CNKI, PubMed, BIOSIS, GenBank
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TR SO S CEUR 2 DA R, 2009 4F, 5511, E079-14. %
8-9. 27. 46, 53, 68. 74 W
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PR BT S B B B S TR AT S E SR Iy, DAEANBERH T M RO Bl e 2
HA i

3.0 BRIk

RS EATZMEBRIZER, JHHBAA AN 6.4()5 2 RIAEE 3 A ZRIES .

EMfE RTEAMEEMHERGEE 1 1E 3 N)
S [ e 2R B A 1% [ B BRI R R 2 TR B, BT

L O BT s LIS TSR 2 I R %%, AP RN S R ] (FR R AR 2K .

2. O BT JOREAS A 3 R B 28 1 7 B B BE Xt 423 AT R R I BRI SR AT R 38, A B oy A8 A0 S o
ik

3. 00 BT RIEASCRIN G T 54 BRI IR R B, AR [ Bk R A B D SR IR REAUR 2K
AR, ABCRIEK:

4. O BEANRE A E R Ik R 2. B, ARE PRk 240 S A0 KA KB & e ik
s B %A B BB B K2

RFRWARA: [0 #EAEA T RS, FINRAL T RWE5, SN, g9l 7570k,
I BiE AN 7B R 2%, (RN R A T R, (H AR ZESE A0 F5H0E (I (R SRR Py S 53 1 3%
L1 B ke 2 28 N R T UWUE
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