o R A R T Ak
2003 Mar; 10( 1 ): 25 ~29
Chin J Cancer Biother a (1) .25 -

[ZEH/RE] 1007-385X( 2003 )01- 0025- 05

ANBIMFEHAMZE J6-1 TH M-CSF RIERZFHESHTERR

EF, % 7, F X,k &, AR, HEL, AL (VB EFAFRT B EFXF 0k F o

&
KT, RE 300020 )

[ ZE] B8: MAAHIDEAMIER J6-1 TUBEIf 25748 51 M-CSF BIHAEIX , W58 K2 AR 25 430 . 773%: RT-PCR Tie
muM-CSF, H-7E RAFF R BL21raB( DE3 ) (pET32e( + )RGH R BRAAZEG Z0T, Jiiicr fENT4ifb. ELISA 0 H 3z 4k
GEG TR VRN B R A, IR EXT J6-1 ARSI A AT . R . muM-CSF AT EA SO0 R AT MR 0k, alifb =) B
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Expression of Mutant M-CSF from Human Leukemic Cell Line J6-1 and the
Binding Activity for Its Receptor

CAO Zhen-yu, RAO Qing, LI Ge, ZHANG Bin, LING Yong-min, ZHENG Guo-guang, WU Ke-fu( Institute of
Hematology , Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin 300020, China )

[ Abstract ]
line J6-1 and investigate its Kd for dissociation and biological activity on the proliferation of J6-1. Method: Functional
part of muM-CSF was cloned by RT-PCR and inserted into pET32¢( + ) and expressed in E. coli BL21trxB ( DE3 ). The
recombinant protein was purified through Ni** affinity column and antibody linked affinity column. ELISA was performed

Objective: To clone and express functional part of mutant M-CSF ( muM-CSF ) from human leukemic cell

to define the Kd of the muM-CSF to its receptor. Colony formation assay was performed to test its effects on the prolifera-
tion of J6-1. Results: The protein was purified and its Kd to the receptor was 3.7 nmol/L. muM-CSF showed elevated
proliferation-stimulating potential than normal M-CSF. Conclusion: muM-CSF could be expressed in the pET32c¢( + ),
BL21 system and the muM-CSF showed elevated proliferation promoting ability as to normal M-CSF.
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JE A% 3K AR pET32¢( + ), T B BL21raB
( DE3 )W H Novagen Nl T-vector N WA TNTE
o E. coli DHSa N A EARAE, Trizol " ik 7] &, M-
MLV ™ i 5% S i, T4 DNA % 32 #§l [ GIBCOL/BRL.
Taq DNA 4 & W8 1 Clonetech, DNA BR i 4 1] il
15 A W) ( TAKARA ) 77 il . Wizard PCR Purification
System & 77| 2 g [ PROMEGA ., M-CSF #5 #E & 4 H
PerTech EC. LTD( UK ), M-CSF 22 {& B B ° F Bl bt A
M-CSF 5147 BS' A 214 , BB M-CSF 400l [
R&D Inc. , EHLER 1gG , BRAR T S AP B K 119 26 ) 2% -
IIHZERE AW ABC EH Y )N Vector Lab Inc 7= i,
RALE IS AL BB I B EE iE 4B T4 | Pharmacia. 7 A 5l
YA e i T RIEAT BT DNA U7 i i
WA FHAE
1.2 J6-1 4L 22 M-CSF () va B A i

J6-1 ZHffL 5 RNA H Trizol ™ a7 & H2 L, 100 % ¢
fdiFH M-MLV™ 396 5 S i, M-CSF 19 52 B 51 9 48 3
GENEBANK #2f}t(1) M-CSF i ¢DNA ¥ 4%t 0. P L
Ji7:5' GAG CCA GCT GCC CCG TAT GAC 3';P Filf:5’
CCC TCT ACA CTG GCA GTT CCA C 3'; 5af B A
T #4458 1t GENEBANK Fb A8 H R JEE .
1.3 FZ muM-CSF JFR ik 2R AR iy 4t

LA PCR (77¥E N 1.2 BY T A5 JBORL Y G i X Hh o fée
muM-CSF P TIRE X, 78 7e B B D RE X A M i 1 PCR 1Y)
T 2 4BV A5 Neo I Al Sal 1 ,5[41°4 P IETH
51¥: 5" CTTGCCATGGAGGAGGTGTCGGAGTACTG 3’
(Neco 1 ); PJm5IY: 5 ATGTGTCGACCTCCTG-
GAGCTGCGGGCTG 3’ (Sal [ ). PCR F=#) i Bt & V1)
Al J5 3 AR B BORL pET32e( + ), ¥ 4L KB AT i
DHS o, PCR AR J5 358 HCBH 1 o B 647 00 7o 0 4
FE A AR EUCE LR Bk 5 Y TR BL210xB( DE3 ), LA
AR HFHEZR100 pg/m) KIFEZR(15 wg/ml ) WL
LB i e FH P FE I 45 5 o
1.4  FE4 muM-CSF B R iAMaifk

H 2 BL21 TR A OLPE LB B934 1 L,37°C
PR35 35 72 2R 0Dy, 29°4 0. 6, A IPTG 5 7( 100
pe/ml ), 20°C K2R 1557 36 ho BRARMCEE J5 A 45
Ao ( Tirs + Cl 20 mmol/L, NaCl 0. 5 mmol/L,
PMSF 0.1 mmol/L ), i 75 il # #( 60% BE#E,300 s ).
BB A A 20 000 g ,4°C ,30 min )ER 3 HEFTH A
BRZE G ENT oAl . PRI DRI A A . BRI
W BN IE K ( Tris + €1, 50 mmol/L, pHS8.0,4%C )UK
FBRmE B I DD B AR R B BE IR A =
0.2 wg: 1 mg, 25°C,2 h)J5 , KR REA T HLIAR 26 F)Z by
aifl. ERFNEHTAN BT A a4k AT M-CSF

U BS HIDEIR AL I AL B BRI EE I 4B, T H = k-
ERFRLE v pH2. 7 VRN AL FR 1 . IR S AN T
(1 mol/L )P i FI R I K 2 pHT. 4 J5 3% Hr( PBS,
pH7.4,4°C ). BCA il EAHEH MK E. 12%
SDS-PAGE HLIK 5 #4457
1.5 T M-CSF BI32K55 500

S0 77 B R AL B2 BB Novokhatny 2% (i 7 12
AT 7E 96 FLHEEAR AR A 100 wl £ 8 K ( Na, CO;-
NaHCO, 0.05 mol/L,pH9. 6, M-CSF 5Z 1Ak 10 nmol/L ),
4°C 3 % Y& 3 W ( PBS 0.01 mol/L, Tween-20,
0.05% ), B ( PBS 5 0. 2% WIE, 1% 4 1L 7 (1 &
FO)E 2 h 5 LB PW, BEG 3 . A 100 pl £
JEE e B A B 2H muM-CSF, DA I3 A 28 IR TR A X R
37TCHWEE 2 ho BRSO WU MK I AST M-CSF H45¢
(1:100 BB ), SEPU R TG, BRI 010 4 i 16 1 2
WER-IWAREZEW(ABC EEW )4 N 2 h,0PD &
4,2 mol/L H,S0, %% 1k Jz 7, F g b5 A% ( Vamed Engi-

JE 3 AL . HEHRIRA AA = AA x L/( Kd +
LRI AA = —Kd x AA/L—AA ,, ( AA Jy ST 4 5 %)
MEZH R OD fHRY 25, L I A B 5 41 %) muM-CSF ()
B o BIH T Kd.
1.6 J6-1 A4 5T A5

LTI IR S A % 7k 7E AL B R 1A
ZH A FE YL muM-CSF AW E 20 pg/ml, EH 3
fL, LLIER M-CSF 1 PBS A X, 37°C,5% CO, 4+
TREFRS A, THEOR U 40 AR V40 A4 A LA T i 4
MR — 595 . DL 3 FLAYEETE B 5754

2 &% R

2.1 J6-1 A FR 1 M-CSF (1

F J6-1 4H A FR it 2 A BEh 768 bp il 1662
bp ) M-CSF 1) ¢cDNA K B¢, il ¥ )5 , 5 GENEBANK 1
AL S LR, /N B S GENEBANK i [a] Y44y
99.2% , K BERIIRIIRYE A 99. 4% , BN R B G i S 23
B I M-CSF 1 K 7 Be W] 2y 43 s 7Y M-CSF (1) 5% 5
P ARSI R BE R B BOAE S B RRGHE AT ) BE Y B
2.2 JEAX IR BRI

ARSI B PERR A5 5 KA I A Gt X R4 7 4 2R
PP ) 8 1A 1 AF 5 HL AR W 2 1k I 3% B AL M-CSF
A AR 4l AR B N 1 401 bp, IF
SR IAE T U5 14 o A — B 55 1 5 =ORF Bk (1 12 HE
PO pET32b( + )Y C s ik B , ATt/ 8 20 25 1 rpel
AHOCZ IR (B I AEAR S | Ay — &R A B, 7
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FERMUBLH] s A alifb 1812 )0 MDA NERRIL  HhZ 370 P UE i A R B SR IR Be— 20 1
PERI SORE , HHEEIEAT PCR AN 5 2R A& 3C A ), B BoRCF Ik 0 A an &l 3( B ).

1 533 muM-CSF MG R EERZNF R
Fig.1 Structure of s-muM-CSF and the fragment expressed

2.3 TRER BL21 ATl & M E 4 muM-CSF i 5%k
TFE B BL21uxB( DE3 ) & it %80 34 & i Ji i
(o B)ZEAR TR B, A T 5 21 26 1 i i 1) 2 B A T 412
HEHEALERT S, X EREHEH muM-CSF 1) T
B BL21 IR TR A A0 P o7 25 SR 2 W S 2R P
PRAE A0 A AL iR A rp , HoOR B IR A A T R A& A
PIRTE I 2 0geak . S R BT R T H 418 T
PEF K 0 3 TR 20°C H-AT A S 5k .
2.4 T4 muM-CSF 4tk
FAE A AL TN 4, A 5256 R B N %L
G ENTAPUACEMENT A A (. DLBE LR A Y)
FHE 5B 8 FAH muM-CSF 1A X 4 F & 20 R

E2 Bk 55 800, 4tk M 28 2L AZ M5 28 SDS-PAGE LIk 73 Hr
Fig.2 Structure of expression vector H—ZR XA 4)s

E 4 FEZH muM-CSF BER GBS Bk
Fig.4 PAGE analysis of recombinant M-CSF expressed
in E. coli BL21

B3 BEEPCREGSER(A)NEARIABEXRER(B) 1 ~3: Different concentration eluted uncleaved recombinant
Fig.3 Dectection of positive germ clones ( A ) and the muM-CSF; 4: Ucleaved recombinant muM-CSF;
electrophoress of the constructed plasmid( B ) 5 ~7: muM-CSF eluted from B5
1 ~6: Different clones, M1, DNA marker DL 2000 ;
P: Plasmid; M2: DNA marker \-Hind [II 2.5 T2 muM-CSF 132K 4567

a4 B/ 5 )FBTE M-CSF Z k& —E i, B
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muM-CSF V& FE (3 i 5 M-CSF 2 1k i 45 4 B 7E —
SESE NG N, 826 P X muM-CSF 5 H A7 14 Y i 2
R T A S | 38 i (810520 Hr i 2 muM-CSF 5 H:
AR B Kd =3.7 nmol/L( R* =0.99 ),

5 muM-CSF 5 M-CSF Z{ki 4 & sk
Fig.5 Receptor binding activity of muM-CSF by ELISA

2.6 4 muM-CSF AP35 oM

B0 I % 20 L &R J6-1 dh 33k M-CSF K Hi %
PR BEFRR R T M-CSF A B IN4E Y5 TE . A
SCAEAR Y muM-CSF X HE 4 75 7% 1% 1 i 300 1, an &l 6
JIi7R : E 20 muM-CSF il #0% B i 48 V& 808 T IE %
M-CSFfJ 2.6 f%( P <0.01 ),

B 6 muM-CSF Xt J6-1 480 &% 7 A B 1E
Fig. 6 Clone formation analysis of muM-CSF to J6-1 cells

33 @

M-CSF fe b & 3018 I 2R 45, 2 3 40 g oAk h
NS g9 ) S R R o il = e = S = e U o A A
JA RS R B, M-CSF KI5 12 , 2 5 L A BR G #

R S0 LA R AR, SEE D AR R,
WAL 45 98 A S E— Lk R P, M-CSF
FILRZ PRI 11 A 53 W6 B 6 2 40 i W AR 1Y 2 A
A5, X M-CSF 28 A LA 40 2R J6-1 Fh ik 4 F BT
LR, M-CSF AL AZ KA AE B 40 W3R B8 A H 200 &
PEHIFLC auto-juxtacrine )VEH, I BN 75 Z & 14 1L
G e ol i A b L ARSI M AN R SERE T M-
CSF (4t iy 91, JFHEAT IR IR, A B J6-1 40 i K I
) M-CSF 43 Z A~ BE A7 g = A . X% I iz 4K 1
G R, ZH R BUK T IEE 1 M-
CSF . W F A muM-CSF 1T J6-1 AR, % BlH
S A A 1 5 A RE 7 R T IE A9 M-CSF, H 4 muM-
CSF eI v B BT S 354 4t A 3 5, 7 B vk B i) d 2
muM-CSF B[R 3% J6-1 434 5 , $2& =5 Jif g 4 At xof A=
KAGT 10 S B P, 3R A5 5 Ak 1) o SR T — AN 32 45 11 1Y
H KB J1( self-sufficiency in growth signals )l

X M-CSF BYZ5H9 73 T 22 W, M-CSF Z R 455 IX
BLTHT 150 A2 HERR , 2 H R 1% A= 4 P - 0 R e 445 4
( up-up-down-down ), 324 %F M-CSF 4544 i A AR
T LA 1, A M AR
SR AR A g i il e 1 . A B 98 Kk
U HZH muM-CSF A5 1 58 B Y LA 2548 i D 1 A 2%
AL RANTERT 150 D2 BEEHR , LT Xk LLfig B B 4 muM-
CSF 5HZREE GRS A8 4k, (R X Rl 2L i
ZEAR R AIHT R B, 55 408 1 440 {37 1) 2 R 58 745 S h
SCRRE NI AIR , &M S ) E A
g3, X 58 A5 A7 AT Re o AR BT A 25 R S8 ) A R 5 i)
muM-CSF H H IR L K . 4, S ERKRGELRIBN
HE AN TR 4 2 K 179 B 20 2 1 ke W AR A8 i
Vb SR 6 20 B R A ) AR R 2 5 A B 2 muM-
CSF BTG 20 Rl BE . 56 =, ARWF 52 R F Y i
W38 R G FRAT AR50 7 HI ] 8 B0 4 A 1
A 5 ) A
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