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EMERARSFHE

rhGM-CSF

GEEZY, DEel #EEY R Y St AL mE Y I RE L,
Tk, Ew Y, AEEd MEgt

R KA E G T K3 T ARE LY TR S SR =, T 510632
LR TR E R TRPFSHL, TN 510632

WARTF AR .OA RN E, HEEE

R - ORI A A YR ARSI, M 510632

A W0 N

W E: AT AR hSCGF-o st AR 18 L7 F 482 (Human umbilical cord mesenchymal stem cells, hUCMSCs) #94£ A ,

KA AR TARHEARKFELAT @4 K F F-o (Recombinant human Stem Cell Growth Factor-a, rhSCGF-a). 4+t SCGF
£ B E GC A&, KA PCR A ¥ £3£1% hSCGF-a 1B, A pET-28a(+) HAKF 42, H)3E F 407 4 pET-28a-SCGF-a,
ALK MATHE BL21(DE3) #AFRAHIR, KR 20 CiEF 240, BFETETAOAT@RAKBE F-oh THEMLEREAN £,
@At NiZ-NTA AR sifl, RIFAAFTAEES, WREFEAMIMNEGLE TR 0% A £, L E 4 M@ fit/4 i
(Granulocyte/macrophage, GM)& % R E X T THUEANANFEMN, FWHE LA EE ok i & X R R -F
(Recombinant human GM-colony stimulating factor, rhGM-CSF) AF 5 H 3t A4 A R T a ey vd . 4R 27, #hik
#) E 0% & rhSCGF-o £LA & 4 % 7% P ; hSCGF-a & rhGM-CSF s hUCMSCs 344 #4038 78 /& v, (24 B 4F A 2R R 5%

X FTaRtkBT, ARFRLRF@rR, Lk, WEER, £%
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Abstract: To investigate the effect of hSCGF-a on human Umbilical Cord Mesenchymal Stem Cells (hUCMSCs), we
obtained hSCGF-a using genetic engineering. hSCGF-a gene was amplified from hUCMSCs cDNA using two-step PCR and
was inserted into pET-28a(+) plasmid vector. Induced by IPTG at 20 degrees Celsius for 24 h, the fusion protein expressed in
E.coli BL21(DE3) was mainly existing in soluble form. The recombinant hSCGF-a was purified using NI-NTA affinity
chromatography and the purity was up to 90%. The colony forming test revealed that combined use hSCGF-a and rmGM-CSF
(recombinant murine GM-colony stimulating factor, rmGM-CSF) had granulocyte/macrophage (GM) promoting effects on
murine bone marrow GM progenitor. In addition, the results indicated that hSCGF-o, and rhGM-CSF had stimulatory effect on

hUCMSCs and their synergetic effect was the strongest.

Keywords:

240 if PR A 1 R R o R PR AR
FH 500 o+ 200 i 1Y 3 BEAE FH TR 22 A e TR 5
(IR IR A R S8 lrdy XS R R B AR AR IR
il R F- % % (Colony-stimulating factors, CSFs) Fl
M #2S (Interleukins, ILs), 41 SCF. flk-2/flk-3
FiifA& . IL-1, IL-3. IL-6, IL-11, G-CSF fil GM-CSF
0 T A K T (Human stem cell growth
factor, hSCGF, .44 LSLCL) J&— e #i i sk
GG R AR ) R s R -, BA 2R A
WM. DA TAEARKRE RS 2 g,
2K F hSCGF-a (B mRNA 5¢ 4 T Ui i HE
972 bp, 4% 323 MEALMR) FITE C Hifh~Fiy Ca®*
HEHBE R ] 25 F95 (Calcium dependent carbohydrate
recognition domain, CRD) P#it4: 78 PE FEMR AY#L
AT hSCGF-B (% mRNA K 738 bp, 4if 245
NEIHER), HIvJE T C ALEEE R (C-type lectin)
IG5,

Hiraoka %176 A\ B 2 40 fi KPB-M15 |3
T ek B SCGF, 48 i SCGF B xf % ifi #H 41 ffd 1
FH WA S 75 RGP, R 2 A S Atk % 5 2k
H, SRLLANMEAE L (Erythropoietin, EPO)
i)/ F XE 21 40 Jf 38 7 20 40 e R 08 & 4 i 0%
(Burst-promoting activity, BPA); 5740 fifd /. I 20
Jit1 4 7% 13 F 7 (Granulocytey/macrophage (GM)
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stem cell growth factor, human umbilical cord mesenchymal stem cells, cloning, synergetic effect, colony

colony-stimulating factor, GM-CSF) ¥ [q] g i %
GM A 41 it 7 k7 40 Jf /g A0 i 4 VK A 2R 3 1
(Granulocytey/macrophage colony-promoting activity,
GPA).,

LT 5 hSCGF-PB A4 32k L A0S M B AT 7™ 4 1Y)
FlE R, BDUR hSCGF-B AN fiE b [ i 3 At
JB3E (/) & i AL R R IS 2K T
hSCGF-a 5/NEURIK LAY SCGF mRNA [R] U143 51
h 85.19%Fi1 83.3% , %I SCGF & [143F fAH Bl
¥ 90.492

AREE 4k T hSCGF-a, & B & 1l LU P[]
rmGM-CSF fieift GM AR5 s Ik — 2Lt
FE T 5 rthGM-CSF B[Rl VR HI T~ A JBE 7 8] 58 5T 14
i (hUCMSCs), ##itix 2 Flid i A F % hUCMSCs
(S TR A RO, S ik — 25 W58 W PRl F % hUCMSCs
AITEIZEE 1 2kt

W EERE:

1.1 w7

Trizol, RT-PCR X &0 A Invitrogen /A ] ;
primeSTAR (GC Buffer) DNA R4 . 1R Marker
(1 kb, DL2 000). PRI N VIEE Nde 1 #1BamH 1
K T4 DNA RN A EAEY TR (RiE) AR
ANE] BRI EE A DNA [ & gk ik F) & A
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Omega 2\ ) ; 3% HRP-DAB JE#) W (637 &
ARMRARE dbat) ARAHR; —di: BUTA
SCGF ¥y iRl Abcam A7) AEHTR L
5 B Millipore 72> #]; rmGM-CSF . rhGM-CSF .
hSCGF-a #r #E X & (T4 A\ SCGF-a) 4 H
Peprotech 2w 5 45 [ T4t Marker Iy H Fermentas 2y
7] ; KIAFTH# DH5a I Promega /A7l ; #ikHtk
KIGFFH BL21 (DE3) Flzk {4k pET-28a (+) kil A
Novagen A& ; JEHT &SN AKTA Purifier 2451
AKTA A7,
1.2 hSCGF-a cDNA BIZ=[&
ZMSCER SR A4 B . 5598 hUCMSCs, PR

MK = 80%~90% & i, A 25 cm?® B5 FR M40
ML 1 mL Trizol 24 M #R U RNA, 37 RIi4% 5%
4 cDNA. g AN SCGF 2K FHF5 (GenBank
Accession No. NM_002975), %1t SCGF; PCR 5|4
(35 1), SCGF, JEPRJH PCR W41, ) hUCMSCs
cDNA gtz , PCR %4 : 94 CHiAEH: 5 min; 98 'C
10s, 68 ‘C 1 min, 30 ¥ ; 68°C 5min, PCR ™
Y1 1% SRR WEEE I L UKk 5 2 S5 HEAT ImDCRI4tiAk
1.3 hSCGF-a B FARK 4R A3 7 51 B4 18

M #5 hSCGF-a B 24 K 4 7% J¥ %] (GenBank
Accession No. AB009244.1) ¥ SCGF, 51¥) (&
1), M EwETAEYD TEARAREGE. SCGF, I
Weg b R RIS Nde TR BIAES, MR T 1)
GCT ML TESK (21 MAER) W
hSCGF-a HUAKSALF 4, SCGF, 514 T4
24yl BamH T R 3, J5 TG AR CTA %
1L T L SCGFy #it, PCR [ ZH[] 1.2,
HL Yk 45 52 5 B4tk PCR 724 .
1.4 pET-28a-SCGF-0 EHREHIFEMEER
®E

i Nde I . BamH [ X{§] PCR /4 SCGF, il
pET-28a(+) ik, MWW HAY B, T4 DNA 4%
i, YL KA DH5a JRZAS, R
W 37 CHepHiFe, MHATHM PCR %58 #E—2

£ 1 SCGFPCR 3|4
Table 1 Primers of SCGF PCR

Primer name

Primer sequence (5'-3")

SCGF, forward CAAGAGTCCAGCTTAATGCAGGCAG
SCGF; reverse GCTAGAAGGGGAACTCGCAGACGTA

ATTTAAAACATATGGGTGCTCGGGGA
GCAGAGAG

ATTGGATCCCTAGAAGGGGAACTCGCAG

SCGF, forward

SCGF; reverse

HINde 1 .BamH T WUt 1) %5 2 #4) i 0 0 21 ok .
% 8 I 1 BA I ORL B B S 5R A WR R A BRA
T .

15 FHRERFSREZHOML

B P IERA Y pET-28a-SCGF-a 841 FUki 5% 1k
KW FFi# BL21 (DE3) &z 4, PhHp % 37 TR
Bl e, HEFRYILL 5% IR K LB (KY),
37 CHRG R F: E ODgoo 94 0.8 B IPTG Z L&
FE0 1 mmol/L, 4%%:TF 37 ‘C. 180 r/imin JR% 1557
4h, 12% SDS-PAGE. % S5z ik Ye o i #rifs 3 3%
KGR,

FIRDL FIRFRAE, BRI 5% mHeRh i, 15
FEAFFEFEM, 53 EBAR] ODey (0.4, 0.6,
0.8, 1.0, 1.2) W IPTG %S . NiESFHE (4h,
12 h. 24 h) WERK . AFEE IPTG o5 Sk
(0.1~2.0 mmol/L). A[FHFEFHEE (15 C. 20 C.
37 C) L HAIFE R, REHE — 1 mRis
A
1.6 FHEAFRIEIGFERAHSH

BUA S #5779, 4 °C, 9000 r/min &> 10 min
WA, YijE®E & T PBS (0.01 mmol/L, pH 8.0),
R IAR S B (4 °C, 17 000xg, 30 min), 43
B3 M UUHE, 129% SDS-PAGE. 2% th il itk Y
5 s E AR AR
1.7 EHEARANRMEN

MR DL _E B E 4R T L L h iR RE, 4 C
9 000 r/min &> 10 min YA A, 4% 100 g 18 # 4
fil 1 L PBS (0.01 mol/L, pH 8.0) k&, kg
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(400 W, TAE3s, [#k6s, 3£ 300%k), 4 C.
17 000xg 0> 30 min, FAHC L.

25 10 mL ARG NiZ-NTA BURPRE A, 26 FHalik
Yk 2~3 MERFR, FH PBS (0.01 mol/L, pH 8.0) F
ke 2L . PR, BRI, 580
JEWCEERY FVE VKRS FE 3 h, TUUE 2 h 5%t
JHl PBS (0.01 mol/L, pH 8.0) MEZE Lk, RIGH&
40 mmol/L kM PBS (0.01 mol/L, pH 8.0) ¥Efi4:
HHE, FAE 400 mmol/L PkMERy PBS (0.01 mol/L,
pH 8.0) WEML H YA FT , DR AR Bk i 04 14 53 I
WEVE W, AL, 12% SDS-PAGE. % Hlfisiik
et o bR AL I R R N A N, B
R A B K J P BCA 7RI e B M
1.8 Western blotting 3 iE 45 ¢ tH B9 hSCGF-a

¥ 4tk J5 9 hSCGF-o 2 FHHUFESE 1T 12%
SDS-PAGE., #%fi. HIKFEMG, MRAEHYE Marker
feRUI T BRI B, TR, Tk 200 mA,
Thy #HH: KRB, AR R G, s
W (RS TRY), #EHK 60 rimin, 1 h; WE—3i. (83
HHWG A2k ped, n—4t (RPt A SCGF Hiu
GEPUMR, 1:3 000 Fike) Ja TASARH 4 CHE
WE 40 BN BTG, A PBST Uk 3 1K,
PORCE IR I (60 r/min) #£ 10 min, SRS 4t
(LZEPR P, 1: 1000 FifR), SRIGFEA S48 P %
1 h (60 r/min); VEAK: HUHEE, H PBST ¥k 2 Ik,
UORCE$EIR I (60 r/min) #% 10 min, FfH PBS ¥t 1
X (60 r/min, 10 min); W5, DAB Rk (HsmAl
HRP-DAB Jik#) & (5171 & (Tiangen)): Ht 1xHRP
ZEohi 1 mL, A AL B, C4 50 pL g%,
WG, KBRS min, BAJFHIIE,
19 EEEAIREETEHEERRM

L) Ficoll (1.083 mg/mL, Sigma 2\ +]) %5 B kR EE B
DSBS AR BALAC /NEUEBERAMZ AN, 18,
JHEEAN A R 2x10%/mL, A0S PR AR A R ket
AEZEEARE IR Y], TR EARREIE S IR . S
43A rmGM-CSF (5 ng/mL) #H. hSCGF-a 4. BS54
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AT F X AL, #5413 EE, BT 37°C.
5% CO,. MIANBEESM FEEFE 7d, RIETHEL, KF
50 N4 R 1 A anidETE, S E e 3k,
1.10 hSCGF-a t##[8] rhGM-CSF %} hUCMSCs &
JEHIR M

P, hUCMSCs £ %] 80%~90% it &, T4k, LA
5x10%/mL 4 20 it % FE 4 96 FLAk , 4L 100 uL, 12 h
JE AN A -, 525643k rhSCGF-a 4 . rhGM-CSF
(5 ng/mL) HAMPEWRA, BaHE 4 Z5, I
BEAR NN F R X IR, rhSCGF-a #£ rhSCGF-o 4
FEI ] 20 v 7 e BE BB FE , rhSCGF-a ¢ JE A B A
19 187.5 ng/mL 1% kb i & 0.036 6 ng/mL. 37 C.
5% CO,. MHHANRE I E 48 h Il MTT, 4Kk
57 4 hJ5 1 DMSO, 570 nm 3K I S6 R
TR E I 3K ALK R ) rhSCGF-o 1 H 1 fie £
W BE 5 AT R 2

P, 1t hUCMSCs i5% 80%~90% &, 1k, LA
5x10%/mL Y40 i % BE Al 24 fL#R, %L 500 pL, [A]
BEIMAAIEE T, 1285 1 K, 5554k rhSCGF-a
(0.29 ng/mL) 4. rhGM-CSF (5 ng/mL) ZH Fith[A]
A, FFRARMAEF X IR, B RIESH TR 3 £L
MAEHEATIHA, T, 3T 7d, LREL 3K,
1.11 hSCGF-a S5trAX BT hUCMSCs 1435
1E B EEE

P, 18 hUCMSCs i5% 809%~90% & , 41k, LA
5x10%/mL f4 40 i 5% FE il 96 FLH, 4L 100 uL, 12 h
Je AR K7, SE5843 A thSCGF-on 41 RIR X B &
(FEZ4 N SCGF-a) 4, EA B 4 M5 HLH B e B
BAEE, B 1.17 ng/mL. 0.59 ng/mL. 0.29 ng/mL .
0.15 ng/mL, FFEAMEFRX B, B4 44
fl. 37 C. 5% CO,. AR IEFHIFE 48 h
I MTT, 462205 4 h /5 DMSO, 570 nm K~
g SR, SLgmE R 3R,
112 Hit o

DL EFTA GEiE S g R R ] SPSS 16.0 4t
WA, X BT A B AT 2 4 BTR) L R
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One-way ANOVA /3 Hr . P<0.05 A N B A i 7 X,
P<0.01 AN HA M 8355 L,

2 BEREH

2.1 hSCGF-a £1# A SCGF; % hSCGF-a m{E
B 4mA3E F SCGF, 89 PCR 3/ 1
WG 519 1, R PCR W4 kAT

1 SCGF, (A)#1 SCGF, (B) PCR =4 i ik &

HIH B Y 1, PCR ¥ SCGF, I fd &
hSCGF-a 5¢ 2 HEERSHE (ORF) 1Yy 988 bp, [
1A f7R PCR ™= ¥y i JKOR I 25 SR 5 T AR A5 o AR 4l
19 2, IR PCR WAL, DL SCGF, AR AR
PCR /=4 SCGF, i fil & 43 hSCGF-o B34 Ak 4 %
FHAY 935 bp, [ 1B /8 PCR =4 SCGF, Hijk
oI 235 R 55 T AR A

Fig. 1 PCR products of SCGF; (A) and SCGF, (B). (A) M: DL 2 000 DNA molecular marker; 1: SCGF; PCR product. (B) M: DL

2 000; 1: SCGF; PCR product.

2.2 pET-28a-SCGF-a EARR L E

W 2 Bizs, Wl PCR 1351 —42 935 bp K%
M, HAUFORIZ Nde [ F1 BamH 1 XUEGEEIE3] 2 &
FB, By 935 bp, KA Ei#y 5.3 kb; HAR
B 45 3R 5 GenBank (Accession No. AB009244.1)
O EFRMT I ME, 68 E L4 ok pET-28a-
SCGF-a M HE ML Y]
23 EBEHFREFVHNINRFESREELEHD
i

i 4 T pET-28a-SCGF-a M % ik = ¥ &
SDS-PAGE 43#1, LAKGIN A ARIE K] 20 ff o H 3R
ki, MWE 3ATEH, IPTG REWE S EAE AW
Tk, WG WAL T it 43 kDa ZE A i A —
BY A, KRH A RARZ 1) SCGF-o B 4 2 11 il

2 FEHFRH pET-28a-SCGF-a HIBGTI L E

Fig. 2 Restriction enzyme digestion analysis of recombinant
plasmid pET-28a-SCGF-a. M1: 1 kb DNA molecular marker; 1:
pET-28a-SCGF-a digested with Nde I; 2: pET-28a-SCGF-a
digested with BamH I; 3: pET-28a-SCGF-a digested with Nde |
and BamH I; 4: PCR product of pET-28a-SCGF-a; M2: DL
2 000; 5: PCR product of SCGF,.
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AR %43 F Btk 33.9 kDa, 5 Fiit4h BAHSY .
SDS-PAGE  Jit & HL Yk 3 ol 43 48 43 B Fn it B L 3R ik
i, HbREAEA SRR E A RARN 30% £ 4.
HIE 6 P UL, 37 CHMFT, HAAT RIS TR
K I T 2H A 1 DL ATV P AL AR P RO S
L AN I SRR LI, AN IPTG W AT
XEMAEANREFRA R 2ZES (8 3); MHFE
IR EA IPTG MBS T, 7EAIEIY ODeoo
I IRIES, B FAHIFEE R, ODep=0.8~1.2 Z£ 47
Bf, SR ARBEMXEE (B 4); 4 ODegoo=

3 SDS-PAGE ##T AR IPTGIREFSEHEA
ik

Fig. 3 SDS-PAGE analysis of recombinant protein expression
induced by IPTG at different concentrations. M: protein marker;
1: uninduced; 2-9: IPTG induced at concentrations of 0.1, 0.3,
0.5,0.7, 0.9, 1.0, 1.5 and 2.0 mmol/L, respectively.

4 SDS-PAGE 2 t7EAEIRY ODgy AT iIE S EHEH R

Fik

Fig. 4 SDS-PAGE analysis of recombinant protein expression
at different ODggo. M: marker; 1: uninduced; 2-6: induced when
ODsoo at 0.4, 0.6, 0.8, 1.0 and 1.2, respectively.
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0.8~1.2 B, Jin IPTG 2k &k 0.1 mmol/L F 4R 75
S, MHAE37°CL.20°C, 15 CiEF 4h, 12h, 24h,
Rl B R Ak, Z5REW, 20 CIET 24 h,
HirmAE A mRAL R (8 5), HEZERAH
Mk (& 6).

R — A AR A LR A LR
MXTE AT AN (B 6): £AHEERMEN 5%,
K* (TAE## 100 pg/mL), 37 °C. 180 r/min & ,
24 ODgpo=0.8~1.2 I I IPTG L Hk i 4y 0.1 mmol/L,
20 ‘CH5 24 h WA

5 SDS-PAGE ##TEARREIRE . FSARMEFSFE
HEHBRIE

Fig. 5 SDS-PAGE analysis of recombinant protein expression
induced at different temperature and different time. M: marker;
1, 4, 7: induced for 4 h, 12 h and 24 h at 37 °C, respectively; 2,
5, 8: induced for 4 h, 12 h and 24 h at 20 °C, respectively; 3, 6,
9: induced for 4 h, 12 h and 24 h at 15 °C, respectively.

6 SDS-PAGE ##i BirEHEER A AMRIKIER

Fig. 6 Solubility analysis of fusion protein by SDS-PAGE. M:
marker; 1: induced for 24 h at 20 °C; 2: induced supernatant at
20 °C for 24 h; 3: induced precipitate at 20 °C for 24 h; 4:
induced for 24 h at 37 °C; 5: induced supernatant at 37 °C for
24 h; 6: induced precipitate at 37 °C for 24 h.
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24 hSCGF-o EHEBRIZL

ik 400 mmol/L BKWERY PBS WEMLE, 12%
SDS-PAGE 43 #1, W LI & S/ 43 kDa e 47 Ab A
B HARA (181 7), BRI o R
FIAERE AT 3k 90% LA I VR MEBGE o B pkme , L BRUE
IR VR P v R R L DU T SR A R . SE
BCA M AW, 115 1 L Ml (MARIEEREY
(5.60+0.44) g) Al LI4lifbili HHYHEH2) 6.14 mg.
2.5 Western blotting £ 4 £ 8 hSCGF-a

& 8 fis, Western blotting % f4.J5 7% 43 kDa 72

7 12% SDS-PAGE ¥ T4k BEREALRER

Fig. 7 Purified fusion protein identified by 12% SDS-PAGE.
M: protein marker; 1: purified fusion protein.

A —B—40F, 5 SDS-PAGE 45 AHAT, FWIAS:
B alifb i R S TR 20 B W EE 4 hSCGF-a.,
2.6 hSCGF-o EHE BRI FE MMM

SERFEW, A 2 TR AR A EEIE
s hSCGF-a HL XoF /)N B P4 200 i AN BE TV L4 7%
WME 9 fiR: rmGM-CSF Huphff FBETE L85 7%,
10 4 9% % i & 2 5 rmGM-CSF (5 ng/mL) 5
hSCGF-o W [/ FITE i (4 5 % 8 H |, Wi % hSCGF-a
B I B, (R B3k m vk E 500 ng/mL 5,
EVEEH TRE

8 Western blotting ¥ E ¢4 89 hSCGF-a
Fig. 8 |Identification of the purified hSCGF-a by Western
blotting. M: protein marker; 1: purified fusion protein.

9 hSCGF-a. rmGM-CSF R #li# BALA/C /iR B4R X GM-Colonies
Fig. 9 Synergetic effect of hSCGF-a and rmGM-CSF on mouse monocyte cytophagic cell. rmGM-CSF: rmGM-CSF(5 ng/mL),
solely; 1-9: rmGM-CSF(5 ng/mL) together with hSCGF-a 3.9 ng/mL, 7.8 ng/mL, 15.6 ng/mL, 31.3 ng/mL, 62.5 ng/mL, 125 ng/mL,

250 ng/mL, 500 ng/mL and 1 000 ng/mL, respectively.
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2.7 hSCGF-a EHE B ¥ hUCMSCs By 5E
1€ R

MTT SZE453 1, hSCGF-o #hE rhGM-CSF X
hUCMSCs 1EFHfY 1Cs A (17.15+2.97) pg/mL, 7E
hSCGF-a 0.29 ng/mL 3455 fig fy fcsi s g 2
WL 48145 B % W, hSCGF-a (0.29 ng/mL)
20 . rhGM-CSF (5 ng/mL) 4H A1 [A 20 5 A hn 1A
F XTI 4] (ControL) Z [R]#BA L B E M2 5
(P<0.01); hSCGF-a. rhGM-CSF J P [A] £ X
hUCMSCs ¥4 35 58 B BAE T, H 2 0 [8) 4 FH 5
s (& 10).
2.8 hSCGF-o 5#r/HEXT &Y hUCMSCs 1858 1E
R TEME LR

WK 11 iR, 4 SR E 4 T hSCGF-a
FBR 6T BB 5 %F hUCMSCs 1) 3 58 7 1A . 38
725 (P>0.05).

10 hSCGF-a. rhGM-CSF E #+[E % hUCMSCs Hy 1%

EIER

Fig. 10 Synergetic proliferation of hSCGF-a and
rhGM-CSF on hUCMSCs. Control: rhGM-CSF(0 ng/mL),
hSCGF-a(0 ng/mL); rhGM-CSF: rhGM-CSF(5 ng/mL);
hSCGF: hSCGF-a (0.29 ng/mL); synergetic effection:
hSCGF-a(0.29 ng/mL) together with rhGM-CSF(5 ng/mL).

11 hSCGF-a 5#rAE ¥ B &3 hUCMSCs 158 1 F 8975 M L3
Fig. 11 hSCGF-a compared with standard control on proliferation to hUCMSCs.

3 Wik

Bt IR E LB Wk, LA ERE L
FIEHR R ZOR LS, A e e, A W1 43K
T — 2% T T % 1 7 P 45 78 10 0 0 s 22 M ) 24
SUA R AU I — B RS SR 7R
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AP Sfe PR 3R 2 o R 14 AR T A0 LT 2 3 56
S 1R | O A
transplantation, HSCT) b —F 22 4 4= 9 ol 4n i
BIT, RIS TR IEIRITAL, H i T HEE
AR ASRRAEMR SN KB 1 45 1 JE A 45 HSCT
(0 0 AT 52 22 05 T BRI . A B AR W2 1 S B )

(Hematopoietic stem cell
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BT, T) 70 5T T 200 A AR 3 o 1 200 2 A VR R 2 o
SHRIIRIFE T, 76 35 MRS v T Z RAEAE R %
AR, FEsd i ARG rh, BB I 78T 40 i T LA
Gk R T LA ML, A R AR T A S R ) S
JiT 40 M v A _EARAGE O, Ik, e IR AT
I 1] 72 o 2 LA A 4 ) 7 S5 T 4 R i
M TRV A1 o R, JBFATY TB) FE 20 AR
PEIXREMIME T, B SR A DR o] £ AR SR i
(3 S He oAk

hSCGF-a i i i mRNA 5¢ 4= T e i AE 1)
FE R B A5 8] 78 ot T 4 e (hUCMSCs) cDNA
' PCR ##%, {Hii T hSCGF 3N GC & ik
69.75% , %if PCR i Joik K15 hSCGF K[, Abf
5 M TaKaRa /A &) 4 7= ) DNA H 4§ primeSTAR
(GC Buffer), #%f & GC & AR PCR M4k
315 hSCGF-a M. HIEN SCGF, fERik# ik
PET-28a(+)H 14 A G s 7 T 6xHis Fr%s FIEE Ifi fifg
iRz hm, RITER AR B A4 s, b nT DL
4l ik S5 03 oI AGEE L EEYIER 6xHis FR%s, (HA
TN 6xHis AR AELE T AN e H 4 8 1 96 1
AR SE B AR AU S50 TP O AR DI BR . R AR S il
i pET RGP &4 TTlac #8J3 3h 1, 78 IPTG 1if
SR AT RLE KRR, B2 37 Cise T, HinE
YRR A nIEPE RIS . AR AR A
Ak, SRHBEIGE SIRE (20 CiER). K
V] (155 24 h), Al HAREZH 8 SRR o
A0 hSCGF-a MR IIZE %, hSCGF-a
B OO i AL A B AE TR REE LR L. 5
rmGM-CSF HrFIVEH], BEE MR IR, EIEIE M
K, BPEA e EE AR, {HZF]35 500 ng/mL 5,
B2 v A3 i, AT REFR T hSCGF-a B & vk JE # 7E
YER, SEEEMECH F# . hSCGF-a 5 rhGM-CSF
Xf hUCMSCs B35 # A 520, Hrhppml /R o
A EEER, HESE T, ik — L5
hSCGF-o 5 H At K+ i BRI /E FHASCR o [RIET Hiraoka
SFUAR I, e MAMEREE R, SCGF T REAE M i dh

Sl (1N Rt N S ST et Y TR A L I T 7
(Mediator) ., B4 , hSCGF-a 7£ 5 HAt K TRy BRI T
REFSEfT hUCMSCs 446 ik A0, 75 2R L.
BRAM. hTREERMER, RO —DIREE
BN F SCGF. SCF, GM-CSF. bFGF %)
[f] T %} hUCMSCs HIAE R .
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