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Expression, Purification of Fusion Protein TGFa-PE40 and the Cytotoxicity of
TGFa-PE40 on Tumor Cells

LI Zheng, XIA Hui, MA Jie( Cancer Institute, PUMC, Chinese Academy of Medical Science, Beijing 100021,
China )

[ Abstract ] Objective: To express and purify transforming growth factor o ( TGFa )-pseudomonas exotoxin 40 and in-
vesligate its cylotoxic effect on cancer cells overexpressing epidermal growth factor ( EGF ) receptor. Methods: Recombi-
nant plasmid pV28 was constructed by inserting the gene coding TGFa-PE40 into the vector pET28a Expression of fusion
protein was conducted using the host BL21. Production of the recombinant protein was induced by IPTG, following extrac-
tion and purification of inclusion bodies with His-tag purification system. Cell viability assay ( by MTT ) was performed to
determine the cytotoxic effect of TGFa-PE40 on cancer cells ( A431 and SK-OV3 ). Results: Recombinant plasmid pV28,
which expresses TGFa-PE40, was constructed successfully. Purity of TGFa-PE40 was about 98% after a purification pro-
cedure using His-tag column. Cytotoxic experiment showed that at a concentration of 0. 86 +0.07 pg/ml, TGFa-PE40
could reduce 50% viability of A431, which has high expression of EGFR. Whereas the 1Cy, for ovarian cancer cell SK-
OV3, which expresses less EGFR, was 6.37 £2. 18 pg/ml. There was a significant difference between these two groups
( P<0.05). Conclusion: The cytotoxicity ability of the fusion protein on tumor cells depends on the number of the EGFR
presented on tumor cells.
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TGFa-PE40 HE47 5 20 Fe 3k . 4l fb A5 B VL i b & 75
£, WEE T HAE PR SN S 86 e X e 4 fry A A5 1

1 MR5AE

1.1 4HA R R 3 2Eh R

P SL A0 A R SK-OV3 Hh B RLBE e it sl BN 24
FEEI ;B g A0 2R A431 W [ BEE R B SRR &
TGFa-PE40 JE K AY E 2 1d pVC33 W H 32 [E ATCC. #
T7RNA A i 3 K9 K A1 18 BL21( A\DE3 ) J& Jit ki
pET28a Hi EE B} B i g fT X1 2 A bz s . BRI E
I BamH T ,Nde T 2 T,DNA %424 [ Takara 2%
Al o His-tag EAMML RS M B Amersham Pharmacia 2
A, PE MTT A BEH AL IPTG & Sigma i -
1.2 RlA 8 A ok i A A S M8

PRHCH 2 I T Bk pvVe33 Jf4lifk, L BamH T Fll
Nde T NEI# AR pET28a Fil pVC33, [E10i 5. 3 kb A 1A
JFrBORI 1.38 kb 19 H By EE B A B, JH T, DNA % $2 il i%
FE 4 pV28 Ak BI21 W, IR U PE Tt , ¥k
FRPEBE 7%, 48 T B2 BUSORE, BamH T Fl Nde T XU
K E ).

E1 pv28 WERSATEE

Fig.1 Schematic diagram of gene recombinant pV28

1.3 iESEAL pV28 fIRIA

PR r V& 45 10 ml R B, 1: 50 4% T 500 ml
Kan“ LB H1,37°C$£ £ 0Dy, =0. 6 B}, il IPTG % £k
BF 1 mmol/L,15E5 4 h,
1. 4 EIRIAE A PRI

4°C 4 000 r/min Z.OHER 15 min, 4% 10 ml/g JIIE
JA 25 mmol/L TE , 55 % 4 5 4 5 W& A 1A 80 pul 10

mg/ml ¥ PE i, % IR 30 30 min J5 B E, 4C
15 000r/min #5.0> 15 min J5 43 5 10 ml 0. 5% Tri-
tonX-100.2 mol/L JX % 25 mmol/L TE ¥ ILIE , R )5
FH 300 wl 2% ( % 10 mmol/L PB pH =8.3,8 mol/L
JRER ,4 mmol/L B itk L BE )EIFITIE

1.5 ARS8

FHE 8 mol/L bRER (VA 52 il V-1 Ni AT J5 K A8
PEEE LR, OB U 0, & DR R I 45 46 42 v i vk
HE WA R T, T 300 mmol /L (14358 JE 38 356 6 - i 42
B BT ALy, B BRI A B A AW (A R 10
mmol/L. PB pH = 8. 3,500 mmol/L. GSH, 200 mmol/L
GSSG ), MIZU 4R % 5 10°C JiLE 14 ~ 16 h, SR J5 Xt 10
mmol/L PB &M 3 i 4. VA I 45 20 PR B FE 24T 10%
SDS-PAGE, %5 TGFa-PEA0 15 [ 235 J 4l AbtE i
1. 6 TGFa-PEA40 X il 20 14 4% fi( MTT 32 )

B g% A431,SK-0V3 400, JA4NIER 2= 1 x 10°/4L,
T 96 FLAR, 0% B 2k B )5 I A [F) kB2 14 52 1k 2
TGFa-PE40( 10 ng/ml, 100 ng/ml,500 ng/ml,1 wg/ml,
5 wg/ml, 10 pg/ml,20 pg/ml,40 wg/ml ), P4 X} I 21
e IRV N PE, 25 U6 BB AT PB,37°CIE
24 h, BFLAIA 10 mg/ml MTT 20 pl,4 h J&5 &EFLA0 100
pl DMSO, BEAR A 5E OD 0 18, FL#5 A431 il SK-OV3
) 1C5,fH -

2 & R

2.1 BN EHAH%EE

pVC33 1 ) TGFa-PE40 & [H i Bf 5 3% 3k 3 1k
pET28a F 4 J5, 15 3] 2 6. 7 kb Y T 414K pv28, H
BamH I Fl Nde I XU EAHKATH 525 1.4 kb 1Y
H iR Bl 5.3 kb M4800K 7 Be, kW] H i 2 A TGFa-
PE40 £\ 5 pET28a #k A K 2 ).
2.2 TGFa-PE40 #E[13IA 5 Ni f:4fifk

Wi & 3) SDS-PAGE 1] i, 28 IPTG 5% J5 , BL.21
B T AEIA 51 kD ) TGFa-PE40 2 [, K4 PTG i S
POTR I TC L AR 1 3R 36 . 5 S0 BL21 20 1 il F1 R 7
BB B0, T8 R DL E B AT, T 2R Pk v
ASPERLAESE , B A R A AR & 70% D B
HE AT Mk, B pET28a AT LM H
3R A A 24 His( D8R )W IF A, Bt AT 5 Ni
MG B 4ifl, 4ifb J5 1 TGFa-PE40 2R 4l Jf ik
98% L) o HL0.5 pl, 1 pl,2 wl PEMEHS 2 ug brifE
BSA —if LK, 275 H sl e (T e i atidk s
R IR R 3 mg/ml.
2.3 RANR A bR 4H i MTT )

& 4C A )A] WL, TGFo-PE40 X Bz JIk 9% 40 il A431
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B RAMH R 71% , 1C5,( X 20 4 i 2R 3k 50% st
PR E S )N 0.86 £0.07 pg/ml, PE X A431 f)
1C5y 4 2.01 £0.58 weg/ml, B & T TGFa-PE40 41, P
<0.05. HE(4B )W LI H, TGFa-PEAO X B 5545 2
Jitd SK-OV3 5 =5 3 i R A 64% ,1C50 M 6.37 +2. 18
pg/ml, PE X SK-OV3 9 1Cs, 4 3.63 1. 41 wg/ml, X}
SK-OV3 2 2 W W 22 5I( P >0.05 ). TGFa-PE40 Xt
A431 1 1C5, B AR T SK-OV3( P <0.05 ).

E 2 BamH I /Nde I 3 EJ] pv28 ik E
Fig.2 Electrophoresis map of restriction
enzyme digestion analysis of pV28
1: DNA marker; 2 ~3: BamHI/Nole] restriction fragments of pV28

3 TGFa-PE40 110% SDS-PAGE E B ik E
Fig.3 SDS-PAGE analysis of TGFa-PE40 before and
after purification by Ni-sepharose column
1: Total protein before IPTG induction; 2: Total protein
after IPTG induction; 3: Denatured inclusion body protein
of TGFa-PE40; 4 ~5: Purification protein of TGFa-PE40;
6: Marker; 7: Flow through sample from Ni column;

8: Elution sample from Ni column
30 #

AW YIE pvVC33 kL A TGFa-PE40 FE[A F
B, 5FRIRERIR pET28a JE4T H 4L, # 2 1 ] DUk fl
E K TGFa-PE40 [ B 415k pV28 . LI &5 R %

B, R ] pET28a 1E k3 35 8 1& tb pvC33 Ji 3% 14
pAR2156 FIRFOFHE & ( FdiAk ] ), 3 HAHEH pET28a
AL IR H B N _E 2 E R His ) P51, i
A F Ni R ZENralifl, X R alifb )y 2 e 7 ac i
MR R AR 5 TR B A R AR RUR

B4 TGFo-PE40 % PE Xt By 40 At
A431 70 SK-OV3 IR 153 A
Fig.4 Cytotoxicity of TGFa-PE40 and PE
on tumor cells A431 or SK-OV3
A: A431; B: SK-OV3

pV28 TERIAFFE BI21 H &AM & HA A T4
AR T R & B H YR A AR AE X R AL T
WEATRLEEME R4 & Ay, B2
PEZ 5 HEAT 0 45 Pl ARV E 8 25 i 2 (0 MR A2 B 52 ),
SR FHARL 40 2 T 10 78 P A TR A 2R P 2 R i fbe , D) 2R
F A BTG , I B & R T & T = a5, 4
RAIRRITHNRIBEAEIN, B 5 Ni 45 G, M T 4k
B, difb)s i T ZE ST, BB IRAF T TGFa-
PE40 & 1 A A= 200 1k

TGFa-PEAO 7 175 i 92 240 i 1) B Al & TGF-o F1 2
K5 e e 40 M 3 T 25 63K 9 EGF ZZ4R( EGFR ) DL 5
PESEA SRJE K PEAO 352 S A MR 4 M U472 11 A
AP, e AR IEMIE A M. EGFR /2 TGF-a Y4 5
PEBCIR B 7E R 22 0 AN 2 10 2 B0 v 6 AR R T i
S, FUMRIRE | I e 98 | i R 8 DA B o 28 2R 0 0 o g 25
axlio1] o | 2258 A431 19 EGFR $H141, A431 193X
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J Mk R B, 6B a2 a5 A9 EGFR Al LA 78 24 g A
B EARIE S S, A I IEA 5 £ EGFR 4
FE B X P EE 2 AE 28 G0 0 At 200 7™ s 2 i L 7] it PR
L

TGFa-PEAO 415 (14 241 B B2 4 R 3 LA 28 B it
F57 1 )TCF-o il 45 78 2 5 I3 240 0 25 187 12 42 3K 1
EGFR 456 2 )38 240 T 55 6 28 A M 35 b i) B 1)
&4 /MU clathrin-coated vesides ); 3 )RR 2 /0T 2L it
AL X( Domain [T )FIZE & AP IX.( Domain I );
4 )Domain Il {8 923 21 it Jo 3% o (9 S+ B F 2( EF2 ) &
A= ADP R WE LA, BE W AL PN R 105 A B, AR B8 e 4
Mo, XFPEEEXFHR= EGFR [ g 40 i Jo Rk .

AR PR T PR EGFR %t 22 5488 K i i ogd
AR, B A431 S TE EGFR 2 3 x 10° % i 454
SK-OV3 4ififl EGFR < 2 x10° "' 7 40 i %ok 7] 1 4%
PEF 401 50% 28 M35 115 1 1Cs, )R, A431 75 TGFa-
PE40 ¥} 0.86 +0. 07 pg/ml, iMii SK-OV3 75 ¥ BF
$96.37 £2.18 pg/ml, HIEH W WAR T/ EH(P <0.05 ),
X — 45 BB TGFo-PEAO Yo #2145 11 5% 114 47 41 1
FHACH T 40 % 1 EGFR 4> T 40, M MR i £ A
%  EGFR A, 454 TGFa-PE40 E I 5%, X 1% H %
25 U R 5 IR 3K EGFR (9 48 i X TGFa-
PE40 FUFETE RN AE55 . PE XF A431 (8 1C,, 5 T TGFa-
PE40( P <0.05 ), ifi PE 5 TGFa-PE40 %I SK-OV3 H
IC, AT HEMWEF(P>0.05), %N T PE X
EGFR 8 Z 41 Y AE R M R0 58 TGFoa-PEAO F HTL ]
PEAAGE TR, (H X EGFR %5 /b 1) 20 i 33 Foft 412 1) 1 A
FHSEAI . M2, M TCFa-PE40 b4 75 % Al %
PR IR A0, SR PE B9 St 25 0 | B 4 )
P FH A B A A Y7, Dl %o 1 4 8 3 % H Y

AMFFE M) A R A IR el th T A TR
TGFa-PEAO il 8, I 1 — 251k 5 Bl Jeg 40 it %o 1% 2%
R HURAE 5 R 40 i % T EGFR A9 50 /i E A G
TGFa-PEAQ A LAR FH T i 968 A 50 1] 36 97 00, 3X — 45
TN — 25 1 S S5 I RIS B L T RTHE , o it
— LA AR S 1 B (1) PR BT AR-PEAO0 SR AN R Y
G B R AT IR R RE T I B
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