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Preparation and characterization of monoclonal antibodies against hMIF

GUO Jian-xiu', LI Peng‘ s

(" Department of Clinical Biochemistry, College of Medical Laboratory,

Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract; Objective

itory factor ( hMIF) and prepare its monoclonal antibodies ( MAb).
fied from human breast cancer cell line MDA-MB453 and cloned into T vector for DNA sequencing,

firmed hMIF ¢DNA was inserted into expression vector pET11h.

(DE3) and hMIF expression was induced with IPTG.

blotting,

introduced as the adjuvant for immunizing BALB/¢ mice.

Results

blotting and in vitro NO releasing experiment.

and its biological activity was measured by NO release in cultured RAW264. 7 cells,
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Third Military Medical University, Chongging 400038, *Institute of

To construet a prokaryotic expression system of human macrophage migration inhib-

Methods  After hMIF ¢DNA was ampli-

the con-

The recombinant was transformed into BL21

The obtained hMIF protein was verified with Western

CpG ODN was
The generated MAbs were determined with Western

hMIF was obtained and purified to 95% and showed

certain biological activity. CpG ODN was proved to enhance the immunization. Among the 9 stains of hybridoma

obtained , 2D10 was identified with MIF antigen specificity and the ability to decrease hMIF induced NO release

in the cultured RAW264. 7 cells. Conclusion The obtained hMIF protein and its MAbs found a basis for bas-

ic study of this eytokine and potential clinical applications of the antibodies.
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L1 A4 FaiX Al

pETLLL FOR B Novagen 23 a), AFLIE R MDA-MB453 ]
A WA ) e e e 2 O, LA 0 400 M e AR 8 A7 2l fb By
FHIZETHE R i Ab A 4 ) Amersham 25 w321k, hMIF eDNA 77 %
M i ¥ (5 -CGCCATATGCCGATGTTCATCGTAAACACS3,
£ Nde 1 0 #5) BT W 5141 (5'-CGCGGATCCTGCGGCTCTTAG-
GCGAAGG-3', % BamH 1 {3 80) thy g WA 20 vl 5 nl . A RE
b CpG SE4% 1 % B ( CpG oligonucleotides, CpG ODN) 1826
(5'-TCCATGACGTTCCTGACGTT-3", 4R A8 1% 1 ) o 4= £ 24 7
FOF a8 TR 21 2 42 UM 0 hMIF B g [ B 1 o 6 [ I R 2
Bucala FEZI0EG . o BT (A S 258 K5 00 0] &2 0 ) Sigma 23
A, HRP-2E470/ 0 RA R 1eG ok A LU E 27 . NO G
e (AR St s ) W 1 i o A 4 TR
1.2 hMIF &k Fo b4l

ML 9 20 O bk MIDA-MB453 41 fifg v 124 RT-PCR 58
hMIF ¢DNA. TA 5RE F IS, #F pGEM-T/hMIF 5 pET11h 4%
{443 S AL V) I a4 | i V) M 52 15 pET1 Lh/hMIF 520 ok 5% 1k
A BL21 (DE3) , PRk B & 47 K 557 5 i A 28 i Oy
mmol/L{Y) IPTG S8 F1 #ik . 15% Tricine-SDS PAGE i & W
SRR RO O 6 M 1% 150 2 3 TR e o A IR P 4 R B
FEiES . B E I 10 ml 20 (20 mmol/L PB pH 5.8) |
A G RS IR, B0 5 I L0l 4% LR T SP Sepharose FF
B 220 E , 20 mmol/L PB(1 mol/L NaCl) JEs . #1715

£ 20 mmol/L PB [ | mol/L ( NH, ),S0, | i) Octyl Seph-
arose FF #7K EH7FE,20 mmol/L PB ¥ . & 80 020 &40
(HPLC1100 Series, Aglient, ¥ [ ) Oppak SB-805HQ 43 {7 £1 ]
SEFERAIE . Lowry 5 ( Folin Fiyidy ) a2 hMIF 8 15000 4t
1.3 hMIF a9 %%

A Bucala #2855 (40 hMIF S5 FEBUAAT b — P, West-
ern blot %58 4lifk /5 #9218 3. GST- A FL M Bk & 171 ( human
mammaglobin, hMAM ) gl & 8 EE b BHPE I8 HA s 56 A0 5§
SMSHCHRS ] KT ZPROTRE S A (10 N 5 R X e a5 e
0, ) Detoxi-Gel™ Py #f 38 25 BRIEE ( Pierce, 3 [1) 2 BRI 5
Ab PR Ak S ) hMIF . T 20 3 (1 09 1 1k 9 8 R SR L 6 Py
W% hMIF b #RAF RAW264. 7 40 NO B it i) 52 e 4 2
o BARTTRIE 6 ALBCP BALIMA 3 ml AT S x
107/ mlfr) DMEM K535 5 (& 10% BYIG 45 10055 ) L 78 37 € 5%
CO, R FIFT 24 hy 37 L3 )5, I PBS PE 2 W 4L 2
A 0,0.5,1,2.4 8 pe/ml &4 hMIF {9 JC i 21 10 56 4
DMEM $i #5256 3 ml, 4k 4855 35 15 by BU4H M 3% 1 ml, 12 000
r/min L0 S min, U100 wl 3 NO 5 & NO S50 5 22 18

A U0 T4 v A0 M R R S 0 ik R T AL 3 AL,
SESEE 3 K,
.4 35 bk ey bl &

6 ~8 JEMEYE BALB/ ¢ /NRLCES = F B R Ea ) 9c g s
PR 12 FUHLAE 2 o H KL G 2R CpG ODN i 9 72 2H.
Sl JF SRR R S L UK SR R LA L o R 5 A R (g
11100 ) SR T 5B PBS ) MIF )50 (100 pg/ H) 1R2)
FLAEE SRR R IR R R A A CpG
ODN i S e 20 LA FUN LI R A 58 244080 25 pl + MIF 10
pe +CpG ODN 10 wl (1 pg/pl) i PBS #pJ2 % 50 pl {2511k
FE AR ZE U T 1S min, FERORCIR S SR R A0 A
PUSK L. 55 2 U SR MUK St 4 SRS, AL A 95 FCR 52
AR, I S 1 U s CpG ODN 2 G J7 B R MDA Sl
3 U 2 R 3 RS2 AL IR R T PBS
(B PUNELO.5 ml, & MIF 50 g ) 2 Gl . 554 0B .
B3 i 2 G ORI 3 K. A RIAESS 2 IR R 3 IR
Soste I | TR R URE T A L L 20 B8 1003 )5 1 ELISA 3546
AL, 55 4 Wt 3 d O, 5 /0 BUE- S 40 . SP2/0
PETTRNG . o B TR 1 T i | ST, MR K T A DDA AL
i 21 2 06 00 L ) A A e AR 3 R ML e AT . e BT IR
P 24 6 S e R S AR AR i A T
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Western blotting % 5 AF 25 75 FL P 52 s I 0 14 ) 7441
hMIF GST-hMAM fl 45 2R (R & AR e SR AIBLIASE 50
S B I T ] A AL S B A R E IS . BALB/ e /bR
W i 0 ol 2 VT A0 T 01 7 1 ) i SR L R PR K . B
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P 2 2 T b B B e R L PR A MK 1R 1 D BRI
Bf MR Sk /K 2 (2 ml) A TR BEAE /K (200,40 .20 4 .2
pl) +2 pg/ml T2 MIF 41 Fil 2 pg/ml B2 MIF 2 (AR
2 ml) WS AT A RAW264. 7 il NO B Al Bt 6 520
EF /NI, 15 BAPE 6 R, i 3 AL, SR EE 3
7N
1.6 it adf
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2.1 hMIF &9 & ik fo2hifb

I Trizol 34 B AL IR 96 2R O BE MDA-MB453 ZilfifL & RNA
b RT-PCR /708 124 oy 353 bp (9 BEFEFE G, TA o )5 il
JFIES: S GenBank HHRGE 1) 5¢ 438, T T EH TR plET1 B/
WMIF J5 546 BL21( DE3) [, IPTG i 5 41k o4 4 40 3
v B (BH 1 28 4 AN K SR BTk AR S, o A RORE 1T 15%
Tricine SDS-PAGE ik . £87% S e (o5 , o] Wi S L A
AR ZH | RIS TR 12.5 x 10° &4, S 1Y
hMIF (420 FHARAF (P 1) . EALER P RIA T2 AR R A
(1730% . FRCRH (O IESE2E SP Sepharose FF 18] 122t kE
WAk IG hMIF 8 A4l % 90% L L fF T Octyl Sepharose FIY
i JZWTAARG WMIF S ATk 95% (14 2) .
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Western blotting £ 3 ﬁ?L'/R\BLZI YAk F ik Halifk f5 &
FAE 540 hMIF ${A ( Bucala {42085 ) P4 S5 R PR A R Y 68
FRMF W PR B GST- AFLARBKE H (hMAM) R A 1 5 E i
PUATE R, IEB A S RN E 10 hMIF . T4 hMIF 4 5
e RAW264. 7 40 AT i i#k 3 NO Ffiftht, Job 1 pg/ml hMIF
L FREE ] A Ak SR A NO BRI AHEL 22 R B 3 (P <0.05), 1
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H(P<0.01), A[a) #) 4k f F 21 hMIF Lb 3 RAW264. 7 41 i
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2.3 4 hMIF 3k 4 &

HHL GRS 3 R R T hMIF 47 (4 2 22 98 440 B e,
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P S PR S Ve R . FE P IR T S 4 S 46 o, FF 2D10 1
MK 200,40 .20 .4 .2 pl il A 2 pe/ml T 41 hMIF 4 58 ()
RAW264. 7 4 fflep, H NO Bt 4E 75 2 515 1 2 pe/ml T4
hMIF Sl b BEEE (P < 0. 01) 358 B i 8 %) B m] 5 5 3l [e] 1% 5
WP WMITF 255 BELE hMIEF HE A P 30 T2 0 NO i) 7%
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MIF £ HIE S — P E R e R IA -, & SR Fn
SAE SR A9 X543 F o Roger %7 eGS0 vh &
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1L MIF HLARREDS b AL b %) MIF, [5] B B IR TNF-;
FLPS il ## MIF™ ) 5w 248 ff LA B2 5% e 17 MIF Jz
mRNA {9 1E 5 F 040 M LPS AS U TNF-o F11 1L-6
KA TLRA f 28 fE mRNA FE 7K KB
JFEAR, GER T MIF 75 B a5 4 0K 5 o i oh O 3095 £
FH . A% BP0 0 5 R 9 203 & e Y A
HEE A MR S 45 & 1E 2 -1 (toxic shock syndrome
toxin 1, TSST-1) K 5 BR 7 A4 5 4F 8 2 A (streptococeal
pyrogenic exotoxins A, SPEA) H a] §i| # MIF (¥ £l
MIF" &4 & TSST-1 K SPEA i S i) 4K va 4 it 52, ¥t
MIF $ iAo oAy (R4 PE Rl . A0 P 3 3 B b g 4]
SR MIF (9 Bk, 80l MIF o B8 & 3% T+ &, O
H MIF K558 28 UAE iR | o S48 5 400 1 2 A
KRFR L AESh Y I A M A A B B A 4L
LR A E A et R ep T MIF 8 S 7 I I b oy
LSRN L SRR L VR Ve T T T, B0 MUF BT A S50 3h
HAERPEMN EZEARG 8 h iLKiGIFIRA
R L TRIT ST MIF BiARE B35 5 S s i A7 i %
o V0L 90+ 2400 T A Bk . AR BF 98 52 B hMIF ¢cDNA Jf:
i LR R AR, 28 Al b fa A4S Al R 1) 4R 4
hMIF, 3 Lt A 470 I 3R 74 BUIE A4 hMIF B8 57 i i {4
ROREA] 2 ] NI AR ) SREESTIR, O MIF Rt
I, LA AR M BEAE 893657 55 I S 13 F BIF 98 B 52 B il

TE BB e i B v, AR i ) 4 790 2t A B 5E
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WA A ) 0 18 3 e R R . 1995 4, Krrieg 2617 % 3
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o % CpG HEFFH) CpG ODN RS KR e 10 I
7 S e R B S AL A Th 5940 i 14
T Gy, Btk , Bn th B4 R % . CpG DNA
JUF-% i A 6 1) T it A 3% o 1 LA fe A i
HLAES HA A 7] 5 A m] a0k b HoAth 4 7135 3 Th2 7Y
e B G . FEAR LS, CpG ODN 4111 6 FL/)N
FUTESS 2 e | (A 5 DA S Rt ik
B 7wl A AR i A R A R A 1 R R R
ffir. CpG ODN ZH15 3 6 $4ribT hMIF Hit & i) A 32 9
298 R A AR R BB 2 AR AT 3 B A% AT R 4 MR, s s
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LK @B A . AR 2 RAE A AT 5% S 805 NOS, I
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5 R[5 1 R 3% TR 0% % 4 -1 (activator protein-
1, AP-1) fish & ) mRNA [F% 5. — H NOS @{#0E , n
AR LA 2R, WA KA NO 2B, MIF {E K
— B A PEAN M PR ORT L B 4 {1 i 2
YR R 1 7 A Rk, W TNF IFN=y IL-1 116 1L
8 45 5 @) n] i = 0 Rz R 8 SO0 Y L B LR NF-xB
M EE kB AR, fEff NF-xB 3 A2 A N A
Joi DNA 91 45 65 MR iR B 92 M L s DDA RE A% 1l
ik S P A JAB-1 PR AH B PR R e A e
HF AP-1. [Elt MIF A] #ii% NOS figi#f NO f #1k
NO F 8 A2 S 1 55 0 240 ) 3 [R] 49 A A T 2
i, LR I 0 7 A g L B 5 KA ) S 3R
FIEF|E MM NO =5 MIF 956 R, & (1i2 A
hMIF % 5 W40 il 2 RAW264. 7 4l g 7= 4= NO 5%
O Sfe 1 PRI L R P o S BGHIE B B 20 1Y) hMITE ] gt
#F RAW264. 7 iR NO(P <0.05,P <0.01). L
M £ ) SR D ) 4 1 L B B R TR R e
A TE 5 i E X RPN (P <0.01) 355 U8 W A= ff
Fu il # hMIF 1A T R B 1 8L A i A= 4 2
&
AT A A MIF cDNA F5 51 4 8 1 i 28 %
TRk, Rk Falifb f5 K15 S48 hMIF 2 [, LA

R 5 B PEDL hMIF B g B din A, O AT i —
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