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Abstract: Objective To clone the ¢DNA of human macrophage migration inhibitory factor (hMIF) , construct
its*prokaryotic expression vector and purify hMIF protein. Methods RT-PCR was used to amplify the ¢cDNA of
hMIF from the total RNA of human breast cancer cell line MDA-MB453. The DNA fragment was cloned into vector
pET11b. After its sequence was verified, recombinant plasmid was expressed in E . coli BI21 (DE3). The expressed
product was purified through cation exchange and hydrophobic interaction chromatography and identified by Western
blotting. Results A 353 bp-length DNA fragment was obtained by RT-PCR amplification and sequence analysis,
indicating that the DNA was identical to the hMIF sequence reported in GenBank. The purified protein was proved to
be soluble hMIF protein by Western blotting. Conclusion  Full length hMIF ¢cDNA was cloned from human breast
cancer cell line MDA-MB453, and expressed in prokaryotic cells successfully. Purified soluble hMIF protein provides
a good basis to prepare anti-hMIF antibody or humanized antibody .

Key words: hMIF; breast cancer; prokaryotic expression; protein purification

5 1% 241} #% 20 49 | I ¥~ ( macrophage migration in-
hibitory factor, MIF)J2& 20 {l £ 60 4 Bloom FI David
AT 4 T 94 L 4 i v i S R R i 44 1 — 1 AT i
MM T, AR Y e 6 P — B A A, 1989 4 MIF
cDNA B i J5 , S 454 5 T REA B W B R AR AL
N MIF 5 [H 4 15 Fp 31 4 4 29 353 bp, & L T A
22q11.2% . hMIF 437 2 [ I = B AR 45 HY, Bk J2

BEWE  FHCHFHE [ IRFL 2 52 BT B AU H (2004BAS017) , 1 B fh
6 (09 1 9 T 2 0 5 FF Al 4 WE BT 1 (200317)
Supported by the Key Program of Natural Science Foundation by Scientific
Committee of Chongeing (2004BA5017) and The Open Funds of State Key
Laboratory of Trauma, Bums and Combined Injury (200317)

FEE AT XUBETE1978 - ), 5, W 0 P A WS A, R
B B TROBTSE . L - (023)68752313

A PR - 81D, 3 - (023) 68753761

K8 1 34 : 2005-03-01; i [ 3 : 2005-04-01

114 NEIERRFRIELA A, AR 4 F R0 12.5 x 107 1)
i BAL 8 (. MIF )32 &3k T AT H-20 M. T 3
EXL 240 it BPAZ: W4T M b B 440 L 5 2 o 4 i o, HAT
240 0 PR -0 38 26 A R A AR R — R A S
FEFFEAASE Ay, 5 ZFh S RE BT R i A &
JEXZHY . HET MIF B a0 B 4 A2 8 6 56
AT FE RN Z—

A5 5 15 v B A MIF (hMIF) cDNA 351 3 #4) &
Hom R R ek A, Rk Fnali A 3RS S Al EE hMIF &
F1, AT hMIF 3577 P AR i i £ B ILH R Mmbuim e
B9 B el

1 #REHE

1.1 ##

(IR IR N Gie AN E RS pET11b %M H Novagen 23



5510

XIS, 45 . NRE MIF eDNA B 58 i K HLRAZ R ik i F 92 939

Al , KA HT B DH5a , BL21( DE3) S A<} % ({77 , MDA-MBAS53 4l fifi
PRI B EPRH B 40 I

11,2 ESUAAIASEAE BRI P )86 A T NEB 23 W) Tr-
izol {7 1 RPMI1640 14T Gibeo 4% @ ; RT-PCR 37 £ . T4 DNA
ARG Pfu DNA B A B5 0 Promega 25 7] 7= 5 s B0l B 088 JK2 [l iz
A Qiagen 23 FIHRAE . GST-hMAM Fil 7K 11 ARl & alifk
{RAF DT hMIF B2 5T REHT{4 R 35 (€ Bucala #FZHMY . AKTA prime
HHE AL SP Sepharose Fast Flow FH B T 22 #FE & Hitrap butyl
FF 87K 247445 % Amersham Biosciences 25 7 75 & o 520 i AH
BT 35 [ B 2 7 o AR Ay ek i e 4 Ay
1.2 Fik

1.2.1 5|¥titS4m 45 Genebank H L A 3% f] hMIF
cDNA J79, Z8 R[4 1380 T | St R5 18, LiEs|#h 5/
CGCGGATCCTGCGGCTCTTAGGCGAAGG-3' (8 BamH | % 45); F
W14 5'-CGCCATATGCCGATGTTCATCGTAAACAG-3 (& Nde
[ i), B RS |9 5 S A (4P sl k. BaRs| i b
T AW TRA RS .

1.2.2 5 RNA BY3RH o - 80 “CURAT I FLIRIM 40 Hu bk MD-
MB453 AHMOE 95, 465 10% B 2F L35 1) RPMI1640 K 37 3L b
37 C.5%CO, M T4 REEFE, G E YA TS Trizol 7]
SRR RNA, PEAH 35 W Trizol IR AE R

1.2.3 RT-PCR RT-PCR 1% Promega A ) ¥ 1 77 £ 150 0 2t
1o RT RIZEL Oligo(dT) K514 s PCR SLI B AR R 50 pul, 2
SR 194 CHAENE 4 min, 85617 35 M3 .94 CAEH: 60
5,55 CHM: 608,72 CLEM 60 s, Fe/5F 72 CHEM 5 min, FLI4E
WO 1.5 % S N 8 A e Do RS0 1 7=, e 0 A T offg ik
A S T T RT-PCR 7= 4 bR i 4li 1k 197 i

1.2.4  pETII/hMIF 20 FRFORL M EE RS E K ik
1) PCR ™) 5 pET11b 34K —HAZ ] BamH 1 1 Nde T AUV
(bIG S Z8E4% ,4 Cit i, 55 2 B g =915 1k DHSq 4, J- 4
HIRAE S AR EHE RN LB BG4 L, K B PRI 43 7%
FERP T LB HFR A KB 35 , 2R 0 2 A 2 42 HRUFORE, B 10 pal
JFRiFH BamH T, Nde T TURGFHIG 1.5% BN B Tk 26 56 .
1.2.5 DNAUFSr4 % pET1IL/WMIF T4 ik 26 7 1 it
[ 2y W] W0 P, O 02 FH Blast 008 845 5 5 GenBank )
hMIF cDNA #47 [R) PRt 43 47

1.2.6 hMIF ] {5 P 3 (i 5 Rk M SE ¥ pET11H/
hMIF F 20 R4 1k BL21 (DE3) T, 3 LB “F- A Pk 0 1 v 4
P RIESE, I ALHEEE S 1 mmol/L (19 IPTG % 6 h J5 Uk S~
Y 15 9% Tricine-SDS PAGE Bk A&l

1.2.7 HEHHEE M4k Western blotting V2R K IR TE
KRN KGR IE R, 18 2 A KW 20 mmol/L pH 5.8
4 PBS 1R 5 fe i P B R, B0 R LT, b E 38 8 SP Sepharose
Fast Flow ) FH & F 3¢ ek, FI# 1 mol/L NaCl A PBS PRI ; 15 £
W40 AT 44 Hitrap butyl FF 8K 2 AHE , BEEBH
# 0.75 mol/L. (NH, ), S0, f 20 mmol/L PBS P /i 15 2| i & 8 H o
i Lowry 3 (Folin % )l 52 hMIF 8 (& &, H ¥ etk i &

1 Western blotting % 5 , fif 31 ) &7 Bucala £ W4 2% (1 i
hMIF 555 R0 1A 5 44k 7= 49 FH 86 28000 AR €2 385 3 (HPLC) 1t A7 48

2 &R

2.1 RT-PCR # 3 = 4ty %%

FH Trizol £2 B AL R 3 40 M Bk MD-MB453 41 iU i 5 RNA,
J54F: RT-PCR £ 34 hMIF ¢DNA, PCR P04 1.5 % Bt i 9l 6 IRz i
Tk G5H AR RT-PCR 73 F= 49 K/ S5 HUHT A [R], 29 2% 353 bp
EHE ).

2 000 bp—

1 000 bp—
750 bp—

500 bp— 353 bp

250 bp—

100 bp—

1: DNA marker; 2: PCR product
1 A MIF RT-PCR 44 7= 47 0 T R Wl 558 iz oL vk 45 R 43 4
Fig 1 Electrophoretic profile of human MIF gene amplified by PCR
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Fig 3 Identification of recombinant hMIF with tricine SDS-PAGE
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Fig 4 Purity assay of primary purified hMIF protein through HPLC
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Fig5 Purity assay of final purified hMIF protein through HPLC
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