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SDF-1v/rhGM-CSF @t & EH R & R H& L IER

BN ke F L xR, FAL L EEAL PR ER (1. FREXRY KEER KSHEF A,
L 200433; 2. PEAFR LEAGHFHRE A AR A ST, L% 200032)

[# ZE]1 HIF: AR TR AR % SDF-1 5 hGM-CSF 94 7 11( SDF-1y/rthGM-CSF ), BF58 12 il 4 5 11 %] il g £ 3%
MR G SRR R AE T . 715 B8 255K SDF-14/thGM-CSF il &85 1111 pPICOK-SDF1-thGM-CSF1 JBukrL , 5 Ye i £} 1 , 175
5 SDF-1y/thGM-CSF Fil 436 1 Y635, Western blotting %£5E SDF-1y/thGM-CSF Bl 486 Y265 . SR IETE LSRR LSS SDF-1y/
rhGM-CSF X 85 24 L 5 V4 T% B ) S, e 1 ST S0 A F0h A B R C dendbritic cell, DC)RYHEATLAEIT . 45 R : ity
# pPICOk-SDF1-thGM-CSF1 JBTki, =i ik SDF-1v/thGM-CSF fili &2 [, /3 F = 2924 25 000, I 7] #% GM-CSF R¢ F-PEHU /R ir il
o SDF-1vy/rhGM-CSF Fili-G 2 11 it Sk 25 000 0 B RS 200 B ) SR 9% T i, LRI 38 F GM-CSF( P <0.05 ). 5 SDF-1 #H Lk, SDF-1y/
rthGM-CSF Fl 228 1177 58 A 50 B 1k A 8 DC( P <0. 05 ), 4518 : SDF-1/rthGM-CSF it & 5 14 7 A S0 0k 5 B 4 i 1 4 7%
TE R, A A BEE DC, A e 22 Jig b7 A 3 2 L G2 T RE IR A2 1) P AR I R g FH 372
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Preparation of SDF-1y/rhGM-CSF fusion protein and its chemotactic effect

JU Xiao-ping', XU Xin-yan®,ZHANG Xiao-ging', LIU Yong-ming', YU Chun-shan', CAO Yang-sen', LU Ming-zhi',
CHEN Ying'( 1. Department of Radiotherapy, Changhai Hospital, Second Military Medical University, Shanghai 200433 ,
China; 2. Institute of Plant Physiology and Ecology, Shanghai Institutes of Biological Science, Chinese Academy of
Sciences, Shanghai 200032, China )

[ Abstract ] Objective:To prepare the fusion protein of SDF-1 and thGM-CSF ( SDF-1~/rhGM-CSF ) by genetic engi-
neering technology, and investigate its hematopoietic and immune promotion functions in tumor patients. Methods: The
expression vector for SDF-1y/rhGM-CSF fusion protein, pPIC9k-SDF1-rhGM-CSF1, was constructed and the protein ex-
pression was induced by yeast transfection. SDF-1v/rhGM-CSF fusion protein was further identified by Western blotting
analysis. Colony-formation assay and chemoattract assay were used to study the roles of the prepared fusion protein in stim-
ulating bone marrow cell colony-formation and in chemoattracting immature dendritic cells. Results: SDF-1~/rhGM-CSF
fusion gene vector, pPIC9k-SDF1-rhGM-CSF1, was successfully constructed and expressed high level of SDF-1vy/rhGM-
CSF fusion gene. The molecular weight of the expressed protein was about 25 000 and was recognized by GM-CSF specific
antibody. The fusion protein had a stronger effect in stimulating bone marrow cell colony-formation than GM-CSF ( P <
0.05 ) and in chemoattracting immature dendritic cells than SDF-1 ( P <0.05 ). Conclusion: SDF-1v/thGM-CSF fusion
protein can promote bone marrow cell colony-formation and chemoattraction of immature dendritic cells, which might be
used for promoting hematopoiesis and immune function of tumor patients after chemotherapy.
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iR FB IR T A R v IR e RE AR G A2 A, T
P4 RSB 52 1 I G003 T R SR IR AT 2 Y
RS H AT R T A0 R A 2y
W AN B~ 20 Y 4 % R 3 IR ( granulocyte-
macrophage colony fator, GM-CSF ), {HJ& & fit # i I
BT R ) G2 B AR
Kot R S HAz (e s i 4 v 9 VE T H 255 R
IATHY R o F 5 40 B R IR R F-1( stromal cell de-
rived factor-1, SDF-1)J& CXC &#a 4k K 1, %t i 1
/A0 M EL A O T AR AT AL TR
EREA AL T 400 FT B 40 A% 28 R 40 J3( den-
dritic cell,DC )2+ SDF-1 1] 5 £ Fh & 1 A= K A
41 GM-CSF PplrIf 8 & . B A% 2R 38 I H 4 40 ffd
(45 5436 7. % T SDF-1 5 GM-CSF 7EYfiE
b EA—E B EAME, A5 EDE: SDF-1 5 GM-
CSF WEH , LA 5 - b 412 4 e 6 5 2 AL R 38 1)
REMIPK A .

AR I S R B 2145 T /N mSDF-
1/GM-CSF @&, B mSDF-1/GM-CSF il & 8
FRE A 2545 5 /N BRUAG 3 il A e h R RS AR
AiFF 5% ) FH i 390 1 4% B9 A SDF-1-y/rhGM-CSF fili & 2
L, B Rl 28 10T b 88 28 3 s i R G 2 52 43 K
BPEHEAE MR vGYT F R B 0

1 #MBEFZ®

1.1 XA Fe A

Ee R B 3% 38 JURE pPICOK 1 i BF 36 3K B
GS115 4 H Invitrogen 23 & , KWAAT B TOP10 BEHE K
AL FE R AR DNA PRI PE N DI . T4 DNA maL
B & ¥ A TaKaRa( Ki%E ) A Al WAL A
GM-CSF 1§ F R&D A A, R i S A Wy il A 1 1Y)
Ui IeG I AL st b2 A w) . A Es | AL PR 25
b A 2% 500 240 0 T 10 245 4 AL A 2 o ol A BR
Al PCR 4 IR icial ) & . DNA i [l e i) & L fx
R PRS2 Axyen 23l FZh, Western blotting
a3 ) &4 Millipore 23 w7 &, A GM-CSF
ELISA 128 & i Ay 2 A W RHECA BRS w4 A1
1.2  SDF-1y/rthGM-CSF @& & & B 49 & & 5
pPIC9k-SDF1-thGM-CSF1 Ji 464 # 3%

SDF-1~/thGM-CSF fili & £ Z2 4 Invitrogen 2
R AL, 7E SDFIT JE R rhGM-CSFI 3£ 5 22 8] fin
HERER( GlydSer3 ), 42K} 651 bp, H- 78 4 3 K Y
Wisi o0 SIS N T EcoR 1 A1 Xho 1 ST V) 037 £
pPICOK AR AT WIS Xho T B4, 43 AL T 1 193
F5 710 4b % pPICOk #AASEAT Bl )5 , 45 7104k

) Xho 1 s8R EcoR 1 WYL AL, fff SDF-1y/rh-
GM-CSF 3£ TE Xho [ Fl EcoR T XUV 7 15,4 A
pPICOk Zk {4, ¥ [ Y1 4 (%) SDFI-rhGM-CSF1 J Bt
M pPICOk # /A ] T4 DNA 0 16 °C % 3 he
Wi 77 1) pPICOk-SDF1-rhGM-CSF1 %% 1k K i #T
W TPO10,37 C #5551 1, PR HUE: Ak s ke, il 1) %
E BRI A 4 A~ M B R il B2 SR 244 7 00 ) 6
g1

1.3 SDF-1y/rhGM-CSF f&&-% & 69 F k4

¥ pPICOk-SDF1-rhGM-CSF1 i Sal 1 W)k
I AR AL GS115 WEbETRE( 2 MR Invitrogen 2
H B RS Catalog Nol K1740201 BEHHBE4T ). H
BESAFHUE 1.5 KV, 2 25 pF, HLFH 200 Q, iy
W] 3.8 ~5 mso AL PR AT Tk = A TR Y
RDB EF 6,3 ~4 d Ja ] WoakeA K. BREL
48 NI GT I TR RE A AL TR Vi A T/ NS A B,
BB R AT ) A0 T 3, R P DL 4 F PCR B9
Eo W RO e A RIA I BE R AL TR T
KiFs T #£ ik, H Western boltting J i SDF-1+/th-
GM-CSF filt 5 H F I RIA
1.4  Western bolting ## SDF-1v/rhGM-CSF @& &
EROF &

¥ EiRiE S F K5 (19 SDF-1y/rhGM-CSF il &
HZ 10% SDS-PAGE, E it # & PVDF [ I, H
3% BSA #41 h, TTBS PEME 3 min x6 K, A BT
A GM-CSF Hyi 5% I fy il & 8 A a5 &, AR Y
HRP I BT 1eG v —Hi 5 H 5, i ECL
P28 2GR, 2 e B J5 #EAT S R B 40 HT
1.5 ELISA #4848 ¥ SDF-1y/thGM-CSF #94-%

WA I ALY G, AR B L BHPE X
HE2 ASALANZS OO BELC 28 LA I mERR IR ) , 535
TERAREFFL A & SDF-1+/rthGM-CSF £ % i il
B BEAE X R 5 50wl BEFLANA 50 Wl BEFpmiasl , el
IRA), E R EHRSE 37 C IR 30 min, ] Bio-
Tek VEMALFE/TUEH S WK, BALFIN A5 A F1B £
50 wl,37 CHEEE 10 min, LT 50 wlo
BEARAE 450 nm PEAALRT I HO G2 BE( D, VA
1.6 5595 AR 55 Tt B B 20 0L 4R 351 %,

LKy 3 21 : GM-CSF 41 .SDF-1 41 SDF-1+/1h-
GM-CSF il # FU2H, Fir FH 240 B 729 24 30 ng/ml
A H400 Wl A 6 FLAR , BRI AMAS LA B . SR
Iy e e £ e SR TR AR IR il -, 4
i1, Ll Meth Culitu H4230 15 37 3EIR 40, &L INA
800 wl ZHMIE( 1 x10°/ml ). 37 C 5% CO, WAH
TSR 14 d, 7EB1E AR 22 WA T IT4L CFU-GM %%
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H,LL50 AL A —A 4%
1.7 & DC #3535

LA RN AP DK I, 4325 471 J] iS4~ A% 4
PS5 x10°/ml # 35 mm RN E R, 57 B T7 401,
TE7 hGM-CSF( 800 U/ml ) Al rhIL-4( 500 U/ml )[¥
RPMI 1640 52 415 fe R p 4k 21 4% 3 d, W 4 A
IR S g A L DC
1.8 #AL I M SDF-1v/rthGM-CSF @k &% & *f
AR DC WA ACAE A

PESL SDF-1 4], GM-CSF 4 1 SDF-1v/rhGM-
CSF FAE A4, UL RPMI 1640 F B, 4 H i & i 40
ML FH44 64 ng/ml, B 24 fLEGF AR, BALINA
600 wl FF i, MR UK A 5 % B, B L XT BECH RPMI
1640 }i 3k, 7E 8 wm fLE=/NENIIA 200 pl( 5 x
10° 4/ml )R DC,37 CH:3% 4 h 5 AR A 40
SO0 e 2= T = Ry An i 5, TSR R b 48 4K
( chemotactic index,Cl ), #LFEEN( % ) = TR R K
rn VT 20 %/ A5 B 9 1 X R TR A A R x
100% .
1.9 %itzan

Bl « +s 2R, R SPSS 14. 0 B, W4l
6] Fe AR ¢ K86, DL P <0.05 B¢ P <0.01 %R 2
SAGIEE L

2 & R

2.1 pPICOk-SDF1-rhGM-CSF1 Ji #2649 # s Fm 2

fil g JE P SDFI1-rhGM-CSFI H1 pPICOk Jii ki JH
EcoR 1 #1 Xho 1 XUV J5 47 B R W EE I HL K , 1
JEE T JS T4 % 42l % 42 , JF-5% A TOP10, R 14
AMNEARMRIIT PCR % . 450K 1) R, 50
KN SDF-1y/thGM-CSF H FER K /h—2L, 1368
FORA S . BRI 4 AR BRI Y, 15 3]
1E# Y pPICIk- SDF1-rhGM-CSF1 J5iky .

B 1 pPcl9K -SDF1-rhGM-CSF1 F#iH) PCR £7E
Fig.1 Identification of pPc19K-SDF1-rhGM-CSF1
plasmid by PCR
SI —14: pPICOK-SDF1-rhGM-CSF1 clones; M: DI2 000 marker

2.2 SDF-1y/thGM-CSF @A & #) & ik fo o 2
VEHL pPc19K-SDF1-rhGM-CSF11 i 41 14 ¥k 47
KRB, WUR TR 35 R 20 wl _AF, Western blot-
ting XM 4 R Bl 2 ) R, 7E4r 15 25 000 4b 5 3K
HAYEE 1, 5 SDF-1/rhGM-CSF fl &5 2 1 FiE 7 1
ALY, TN A5 SDF-1/thGM-CSF Gl 48 H .

| 3 ] 'l i i T & B 1

E 2 SDF-1y/rhGM-CSF fi& % B Western blotting 5347
Fig.2 Western blotting analysis of SDF-1y/
rhGM-CSF fusion protein
14, 7-10: pPICOK-SDF1-thGM-CSF1; 5: pPICOK; 6: Marker

2.3 SDF-1y/thGM-CSF @k &% & 1% it B 4 2 B 52
BT R,

SDF-1 ,GM-CSF 5 SDF-1/thGM-CSF it & &
H 5 AR LR 5%, 4558 & 3 ) kK3, SDF-1v/th-
GM-CSF il £ 11 8 i 25 (02 JE 17 B8 40 i 4R 7% P
L 7E 1,25 ~ 10 nmol/L I, fi i £E V& 1 i 880 R fix
e, REFIEAKHBE( P <0.05 ), HIH PR T GM-
CSF( P <0.05 5 P <0.01 ),

.
[T 135 S0l ol dud

Otk (0 nmisl L")

E 3 SDF-1y/rhGM-CSF Bi& & A X B A S & T B IS
Fig. 3 Effect of SDF-1y/rhGM-CSF fusion
protein on colony-formation of bone marrow cells
"P<0.05, """ P<0.01 vs SDF-1 group
2P <0.05, “*P <0.01 vs GM-CSF

2.4 SDF-1y/rthGM-CSF @& % & *F & & # DC
A AAE R

LSRR B 4) R, 5 hGM-CSF 7ERI 2
1L, SDF-1~/rhGM-CSF il & 4 ] A3 2508 1 ok il



+ 422 -

rp [ R A iRy 27,2011 4E 8 H,18(4)

DC, 2 W B 8 83 &, Hiafb s T SDF-1
(P <0.05),iff GM-CSF XK 2 DC JoH & i ¥tk
EH .

0AE 11 f a D A sl A 1w

Lo o e CNCSTIRER N g T nl”’|

El4 SDF-1y/rhGM-CSF & E BN KRB DC HIELIER
Fig.4 Chemotactic effect of SDF-1y/rhGM-CSF
fusion protein on immature DCs
“P<0.05, " P<0.01 vs GM-CSF group;
4P <0.05 vs SDF-1 group
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A IR 1 A N I R B R 2 £
R ) T B , e A R P JRE F 9 i R AL
FAR T AT AW AT BOT AT BARGE
A AR IR SR I (AR I TE R 20 28U L
RES 32 BB, i i R G G B, e R
B 5 ) 5 38 1M 2R 496 A A8 43 25 DD AR G, Gnde] O 40 A
UK 5 e 2 1) 365 10 ) E AN SR B Dy BE 2 B RE i
I R T g o P T LA O

GM-CSF Jj&—Fhfgfe if Bk R B AN R
I3 200 L 2R & B2 ) — o 4 L PR, I DR 1o P
TN L PR 5 R 1 11 40 B s/, A I T T R A
(3 RS ABRCRAS 53l 2, HAR HE 38 1 38 51 Y
YEF 12, 2 35 ik 18] 4 06 8T, 155 24 ) 0 5% BD 7
S DR, SR R RE 18 S il A 403 , (]
SPGB E RIE DR 25T 2L

VAR R A R - B 32 AARHE 38 ol 42 9 A
H a5 BRI CHE , FER Z Wtk B+ R sz K
th, SDF-1 X} i MBI Reny 3y 15 s A58 i, SDF-1
J& CXC AL A+, HIER Jifd 3 B A : SDF-1a
SDF-1@ SDF-1+y, X 1 Ifit -/ 4H 41 At EL A7 50 384 184 4
YR AETE FPTIR T-AE R, A v A R i fe T 40
B B 4 . DC 25517 SDF-1 7] 5 £ Rh i i A=K
41 GM-CSF Hipfa], i E48 2 A% 2 3 A 1A 248
36 78 5 0470 B TR S T 40 1k A,

SDF-1X%F T 41 Jifd 1, 58 & 4% G 32 P8 45 1 Y, 46 A2 F
b7 R S R o VN R e e |
B, SDF-1 AN 231755 /e 4 M 7= A= X0 AR 7 A HRHL
PEHL2 . 3T 6, ABF558 SDF-1 5 GM-CSF &
FH , DA G - b A1 2 e 28 350 A7 I %) 3 i A G
FEIREK S o

HIASE S E 28 il 45 T/ BUAY mSDF-1/GM-CSF
G, TR L A /N BRI I 3G AR, &
PR 5 /N L 28 mSDF-1/GM-CSF il & 8 697 )5
BB A A 0 B G A 15 P L CFU T A 0 I 4R
T, B AN B R T SR B RIS, I BN RS JE
CD3"T.CD4" T 4 W] & 7+ &, $#2 /R mSDF-1/GM-
CSF it 8 (B (R 1A S /) B el I 5 8 0 6 328 1
BRI

BRI RE R R G0 A R TR AR 1 — 1 E
FIKRG, O LA R PR LTS M A 7E B s
RSB m Rk, N T R E R IBROR, R RAR
P g B X 2 1 1) i 1) P , K5 GM-CSF #E 47 i o
H T GM-CSF X B 2 LR 1) i 1) 4 B 224 7R i
13 AR, H3X 13 A2 R 1Y 2 o i Pk e
S, I HECT 14 ~ 128 BYE BB 4 5 SDF-1
PEATRG J5 #35. Ah, SDF-1/rhGM-CSF il & &
I H S A A3 K SR T B PR, R4S Rl R
RETE BLAS A IE R 25 (A1 4l . DRI 3 1 R A B LA
J T 28 B IR 0 20 3 B FL A R P s 0 P R T R A 7
Ay B FRSEHR R GM-CSF B i ™, 15 Aa ik
PR Y5 BR( GlydSer3 ) B £ — & B B8 I f ek,
Aefl 2 N4 A PATILIIRE , HRNBEER K A
e MBS R A

ARWFFETE T pPICOK Feik Bk A —BfE 5
JRFE IR, PR o] AR /b Ll 5 B, A R 4k
Wk, LIRS R R, B R R E R LIRS
SDF-1v/thGM-CSF @l G H H, KB WHEHE 5 GM-
CSF PiiRFE Rt 2 & . RPN LI 25 RIE/R, 5 GM-
CSF A Ft , SDF-1~/thGM-CSF Fli 4 25 1 75 1 1L 94 45
VEFH 77 18 AR 2F 40 B 4R V& T B BE 70 5 T B —fifi ]
GM-CSF., #t—# W% SDF-1y/thGM-CSF @& £ H
Xof G T PR A I A LA L 25 53R B, SDF-1/th-
GM-CSF & & 15 SDF-1 — k£ 0] Lk R
DC, HACR H5

% EH] GM-CSF S V815 HLIA PN & 1f 41 e & 7
A —FPEEZL A AR T 1 SDF-1 X A iz DC
ELA W 5 00 A 8O0 5 AR S 55 vf BT R 45 1Y SDF-1/
thGM-CSF il & & A WEH A SDF-1 X K 24 DC 19
HAAE T, SUREAA R PR R 20 B AR T T 1, DX A Y g



JE/NGE, 25, SDF-1+/rthGM-CSF il & 2 [ 11 & S Hota b e

+ 423 -

MiZRS EE S, ATRESR SRR N DC Ry AL Kt it
S S INRE , A RO 1 MR B T S I T I A
PR RERY BT IR & B o

[ & % 3 k]

[ 1] Dzhitov R. Recognition of microorganisms and activation of the im-
mune response [ J |. Nature, 2010, 449( 7146 ): 819-926.
Behling-Kelly E. Paraneoplastic production of GM-CSF [ J . Vet
Clin Pathol, 2011, 40(2): 137.

Papatriantafyllou M. Cytokines: GM-CSF in focus [ J J.
Immunol, 2011, 11(6): 570-571.

Posevitz-Fejfar A, Smida M, Kliche S, et al. A displaced PAG

Net Rev

enhances proximal signal and SDF-l-induced T cell migration
[ J]. Eur ] Immunol, 2008, 38(1): 250-259.

de Gorter DJ, Beuling EA, Kersseboom R, et al. Bruton’s tyro-
sine kinase and phospholipase C gamma2 mediate chemokine-con-
trolled B cell migration and homing [ J ]. Immunity, 2007, 26
(1):93-104.

Poznansky MC, Olszak IT, Foxall R, et al. Active movement of T
cells away from a chemokine [ J ]. Nat Med, 2000, 6( 5 ): 543-
548.

Shi M, Hao S, Su L, et al. Vaccine of engineered tumor cells se-
creting stromal cell-derived factor-1 induces T-cell dependent anti-
tumor responses J ]. Cancer Biother Radiopharm, 2005, 20( 4 ):
401409.

Mok, JE/ANSE, 2243, . mSDF-1y/GM-CSF fit & 2 11 1 il %
Lo HRTRR /N GG MA5 GRS e ot [ 10, v [ e A= 3
Iy, 2009, 16(1): 24-28.

[8]

Sakaguchi S, Powrie F. Emerging challenges in regulatory T cell

function and biology [ J ]. Science, 2011, 317( 5838 ): 627-629.

[ 10 ] Lutzky J. New therapeutic potions in the medical management of
advanced melanoma [ J ]. Semincutan Med Surg, 2010, 29( 4 ):
249257,

[ 11 ] Brown MD. Office management of melanoma patients [ J |. Semin
Cutan Med Surg, 2010, 29( 4 ): 232-237.

[ 12 ] De Waele S, Van Belle S. Cancer-related fatigue [ J ]. Acta Clin

Bely, 2010, 65( 6 ): 378-385.

[ 13 ] Mc Geachy MJ. GM-CSF: The secret weapon in the T( H) 17 arse-
nal [ J]. Nat Immunol, 2011, 12( 6 ): 521-522.

[ 14 ] Williams P, Galipeau J. GM-CSF based fusion cytokines as ligands
for immune modulation [ J]. J Immunol, 2011, 186( 10 ): 5527-
5532.

[ 15 ] Sharma M, Afrin F, Sati JA, et al. Stromal-derived factor-1/CX-
CR4 signal: Indispensable role in homing and engraftment of hem-
atopoietic stem cells in bone marrow [ J . Stem Cells, 2011, 20
(6): 933-946.

[ 16 ] Zhou Y, Zhang HF, Li XL, et al. Increased stromal-cell-derived
factor 1 enhances the homing of bone marrow derived mesenchymal
stem cells in dilated cardiomyopathy in rats[ J ]. Chin Med J ( En-
gl), 2010, 123(22): 3282-3287.

[ 17 ] Antonsson B, Delys P, Dechavanne V, et al. In vivo processing of
CXCL12a/SDF-1a after intravenous and subcutaneous administra-
tion to mice [ J ]. Proteomices, 2010, 10( 24 ): 43424351.

[ 18 ] IThan A, Nabokikh A, Maj M, et al. CXCLI2/SDF-1 over expres-
sion in human in sulinomas and its biological relevance [ J ]. Mol
Cell Endocrinol, 2009, 298( 1 ): 1-10.

[ 19 ] Petty JM, Lenox CC, Weiss DJ, et al. Crosstalk between CXCR4/
stromal derived factor-1 and VLA4/VCAM-1 pathways regulates
neutrophil retention in the bone marrow [ J ]. J Tmmunol, 2009,
182('1): 604-612.

[ 20 ] Katsumoto TR, Duda J, Kim A, et al. Granulocyte/macrophage
colony-stimulating factor and accessory cells modulate radioprotec-
tion by purified hematopoietic cells [ J ]. J Exp Med, 2005, 201
(6): 853-858.

[ 21 ] Poznansky M C,Olszak IT,Foxall R, et al. Active movement of T
cells away from a chemokine [ J ]. Nat Med, 2000, 6( 5 ): 543-
548.

[ 22 ] Jankowski K, Kucia M, Wysoczynski M, et al. Both hepatocyte
growth factor ( HGF ) and stromal-derived factor-1 regulate the me-
tastatic behavior of human rhabdomyosarcoma cells, but only HGF

enhances their resistance to radiochemotherapy [ J]. Cancer Res,

2003, 63(22): 7926-7935.

[ KFEH]
[ Ax4wig ]

2011 =04 -10 [fEEBH ] 2011 -06-10

ECO

0 D

HIFEHA

0 D

AT 2011 4F 18 BE 3 WITIEH LS D5 ORARAR L TR IRl 2 S 5 A 18 SCC MR B A8 1 A if. CD45™™ CD34°
KDR ™ P B2 AT M0 o RGP T SC0) , ol T 22 I R B it , J5LERS 3 AR AR ARAKC XU Gen-lin B A A 1R BURER 3 /E#H B IE

NEMAR( XU Lin-gen ).
FRILA A

CrpE iR A PG T A ) S



