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Abstract The transfection of Cos7, Vero and

Namalwa cell lines by lipofection and electroporation
methods have been examined. The lipofection method
was found to be better than electroporation method in
terms of higher transfection and convenient use. The
electroporation method is superior to the lipofection
method in terms of average transfection efficiency for

a wider variety of cells lines. It was found that

Namalwa cells

electroporation method, while Cos7 and Vero cells

could only be transfected by

could be transfected by both methods.
Key words

tion, comparison study

transfection, lipofection, electropora

EREREAN 2 ERERATRANTS TR

THzs FHilE"

AU NI BERE KOLH MAREE PR

(PR A B bR I s e, Jbxt 100850)

WE  EFGEERAN2 (WRRA) R E RN b BAT RS, kBTt RIPLE, fERERE R G b Rk
TR A2 00 PCR KT WIS A 19205 7 ), e U0 A0 P 45 AR W) 3 A0 IR UG, R RS A Rk 4R A
pPICY/ GelA,  HLihi i i A e REAH 2 B 0 . DR 6 635 40 7 00 W0 0 ™= ) AT W B IR AR S . SDS- 3R 1A 45 1 M e e vl ok

W] RIS TITI 66 k.
XA LTI (N2, BERE, K
FHHXS Q55

JE R4 )& H A B (matrix metalloproteinase,
MMPs) &Kt T Zn® 198 A /K iR E, B
ECA KA 17 P m s A s, e isy .
JERARs SRR I, RTRAr A RN . W
M . Stromelysis A1 JE B (1 & )8 & 5 B (MT-
MMPS) . “EATGE W B 40 L S0 Ik FOMBE R, 2
LVF 2 A0 PR BEE R (e RT A i ) R 2R AN
¥, BSREMERRSE). SRBEABEEAED
ACE I, FEREE 3oKF, S A R K-, Wl
JEUU TS A S M 1 0D AR ( tissue inhibitor of
metalloproteinase, TIMPS) %%, BB B £ 4%~ Fh:
72 ku MW CEE A (MMP-2, 48 & (/-2) A
92 kuftJ W eAE B (MM P-9, 4@ (A#E9). [
b F) 2 J Al T Bl — A, W RCI AL DA R 1 TS X 45 ik
i, FEWGERS, TEAE N uGRR 2 K4 80 MR LR
PRI, WIRCEE A e Bt AR vERO BB, 648 IV .
V.o VI XA VIR, sPEER AR XTI
MIBEEER W], WIREEE A Bx T BRATATIKIX, fEACIX
A C X ELAR, fEMEAL X IEAFAE fibronectimr like [X

B HRTVE 2 2 BU T R ) DR A4 1k SR
LRIV DA R S LRI T o, WEL R, W
A Coig [ 45040 5 1ML 41 2 Z R F 28, IXANX
WAES TIMP-1 F1 TIMP-2 45 & bl 25 5 2 (1 15
F, S HOOE 5 57 1 i oA 1 B e J 38 DAL 1 1 4
ST, TN T U R R AR SRR, A
FEHLEE, Wb pLEISE, B TREAR R PRE, KA
IRUFHIEATWESE. AWFFTLL PCR J5 35 3R 15 BH JI g
A MRIEFH), M REE A 2RIE Bk pPICY
GelA, FEMERFRPEAT T RIK,  LLJS W e g 1 o
[ — BRI 5E B T Skhh.
1 #mRl5R%
1.1 ##

H BRI P D) B B 95 A ), PCR 77

WA IR &, pCEM-T M350 &, TR
g, WA B Promega A 7); FERER

VR IPE A
ks H 0 19980212, &0 HI: 19981215



- 292 - M FESEMIIEHER

Prog. Biochem. Biophys. 1999: 26 (3)

ERY- TR GS115 K RIEHAR pPICY 1 H 92 [H
INVITRIGEN 2 #; JM109 & ¥k, HT1080 41 Ji2
A = R A7

1.2 A%

1.2.1  HPSER A B ki

PCR 51# G ke 1IE8E: 5 CTGAATTCGCG-
CCGTCGCCCATCATCAZ, fif#: 5 CCGGAATTC
TCAGCAGCCTAGCCAGT3 ;

PCR [ZJ%i: 100 Wl bRk ik R, 98 CHiAs T
5 min, 98 CA8E 30 s, 68 CLEMH 5 min, 72 C#FF
10 min, 40 PG,

1.2.2 4l HI R BER S LkEES
MR [1].

1.2.3  Zuf )y BEd . K Sanger [0 420
Frik.

1.2.4 FEREEAIOR P EA: R ML, Mk
1247 kV, WA 19.97 ms. B ARERAE W T
1.2.5 SDS-PAGE ISR 1% 4> #1:  SDS PAGE:
HAREAE S Gk [ 2).

P g i 35 2 R T 0 e G 10% 18 2R TR 04
Wefk, L& 0.1% R, KSR b s EAEgE b
WOR )G B L FE, SDS TR 9 4 B i ol vk & 1 S
BRO[2]. VKSR G, FEgEkERk, LCLZAEIRKIEDE
Ji, A 100 ml 2. 5% Triton X- 100 ¥, FEIK
FAGE PR LAkl SDS. 30 min J&, #E 1Y Triton
X-100 4k 22 PE IR 30 min. ZEM /K Ve, BB N
100 m1 W Jiz 3 2% PP (50 mmol/ L TrisHCl, pH
7.5, 10 mmol/L. CaCl,, 1 Hmol/L ZnClL) ™,
37 CHL T 12~ 16 h. 0.1% % Dy rssif e o, Jhifo
(RS K UKES = 450 450 10) i 5 L E 5
T AT 116 B e g

2 5 R

2.1 FHERRHHEBIETE

PCR ¥ /=W &4tk )G, HiEEE S pGEM-
T #4k L, HEE pGEM-T/ GelA 41k, Tl
JE, WP a R SCHERIRE — B (AR AKRS ).
pGEM-T/GelA % EcoR 1 BiVIJ5, 3% 4% 51 H 7 k¥
BEDIT) pPICYO by gt 323k F 41 UKL pPICY/ GelA.
ajesup s N

AR R iU B S 5. ] EcoR 1, Xhol
[ 1 BamH 1 43 ml 3k 47 3520 J5c ki 14 50 i 11) 0 0 Al
Pidse, M 2 nTLUEH,  SEALFOR TR A A B
KZNJ3 1900 bp ZiA7, A5 0] 5 FRIEHAAN 5 13

Belll
+EcoRI D)

1 EERRAMEE

M 1 2 3

B2 FRABINEE
M:M\DNA EcoR 1 /Hind NDWE§Y); 1: Fib ik 2: ¥t
kL EcoR 1 it 3: ¥AL R Xhol 1 Fl BamH 1 A1)

2.2 ELRFRIAYEE L F0PA M 5T b BY T ik
H T RERERIE RGN A RIEL, R REEL
JR B, FRATIH Sal 1 5 EAFAAAT T LI, K



1999; 26 (3) M FESEMMIEER

Prog. Biochem. Biophys. - 293 -

Ja A R R, 204 SRR o P 1 77 JE ARG 5%,
JEA47 105 Ao, BRALCR N 1 x 10%. 3 i
RERE 7 137 O Rl 3% b vk R AT 6 PR I %k, A\ 30 4
o RO Y 2 BRBH T o B, 45 R LK 3.

M3 TTLLE Y, 9 5 v B Rk = 1 HAT
FRRHE 3% P, ST BT, — 4 R IR AR 1) 1 I T
i, —F&AEiEEE

¥ i —
RN —

A Y

E3 FAMEREMEEEEE
Y BItEATEL A: 9 5wl

2.3 FTEFYRYTE A NFD SDS PAGE
U B g WS 1 VK ) A, MR SR B R
FERT I =35 vk, 25 B 4 FroR. B 4 1 R
B =) rp B R v P e, 1 L S SR R P R G
il 255 PE. xR IE Y SDS-PAGE (1) 4 #r &5
PR, P T REEAE 66 ku AiAT (8] 5).
A

M —
E R —

F4 BEFRIELEMPREEES T
A FFEEEA 1 B

X-B C
-M“H ﬂ"
.-.'ui

El5 EHFRixLER SDSPAGE ($R¥y)
M: BSA; A: 9% 5ipE: B: 29wl C: 29 5o
Yoo B

3 3 iR

4 )8 8 A M ( matrix metalloproteinase,
MM PS) 75 [ 40 I 1) 452 28 R0 e 1% o 75 i 8 120 Ak 4
Mo A BE R, P A EEE . HEra A e
FERE ik N B R BYY, #E E . coli I IL
AR, AR T oRE A, K
2 B0 I o A 1 B A b AR sliAL, B
HRIA B AL TR, WHTRIE X% —
J AR A, 7 I TR A &, A
TREAF=, AT H R BF 3R 48 208 4 s B 1 il
-2, {ERRFE L A ae A I 2w R e A v, i L
PR, UL RERE R M T IREE Y RIE. H
i, fERIEYT, AR A, B
HH JRE R AT 38 40 K B 1, Kot 251 ORI 9T 6 B, %
fRRAEAE N S, AE 1 8 B A o A K A .
A, BAVEWF RS IR0 ) 5 I8 7= 1 1 C R IR
B, B R RE R, PR R,
P BEACHS ™= 0] e T i IR R eR A PE Y, Bl 8%
FRIFRIA N, AR~ hh 2 RS, i B e g %
fift R 35 .

2 % X W

) B A s, B F. IR, T, SRR A AR
B, e BRSSO UL dbnt B HRAL (Sam-
brook J, Fritsch E F, Maniatis T. Molecular Cloning, a
Laboratory Manual. 2nd. Beijing: Secience Press), 1995, 34~
60

2 RS AR TR I EOR, et R b
#t (LU S D. Current Protocols for Molecular Biology. Beijing:
Publish House of Advanced Education), 1993, 381~ 385

3 Heussen C, Dowdle E B. Electrophoretic analysis of plasminogen
activator in polyerylanide gels containing sodium dodecyl sulfate and
copolymerized subatrate. Analyt Biochem, 1980, 102 (1): 196
~ 202

4 Masure S, Paemen L, van AELST 1, et al. Production and
characerization of recombinant active mouse gelatinade B from eu-
karyotic cells and in vive effects after intravenous administration.
Eur J Biochem, 1997, 244 (1): 21~ 30

5  Pourmotabbed T, Solomon T L. Hasty K A, el al.
Characteristics of 92ZKD type IV collagenase/ gelatinase produced hy
granulocytic leukemia cells:  structure, expression of ¢DNA in
E . coli and enzymic properties. Biochim Biophys Acta, 1994,
1204 (1): 97~ 107

6 Koti 5, Robert G B, Keith E K, et al. Strategies for optimal
synthesis  and  secretion of  heterologous  proteins  in the
methylotrophic yeast Pichia pastoris. Gene, 1997, 1909 (1):
55~ 62

Primary Study of Expression of Matrix Metallopro-

teinase- 2 in Yeast Pichia pastoris. DING Xiur Yun,



. 294 -

M FESEMIIEHER

Prog. Biochem. Biophys. 1999; 26 (3)

LI ChurrHai, ZHU Yun-Feng, SUN LrYa, YAN
ChurHong, ZHANG LiXin, FENG Dong-Xiao,
CHEN Gao-Ming ( Research Clinic, Academy o
Military  Medical 100850,
China) .
Abstract
plays

metastasis. MMP-2 is expressed in yeast expression

Science, Beijing
Matrix metalloproteinase2 ( MMP-2)

important role in tumor invasion and
system for further studying its function mechanism.
The expression sequence of MMP-2 ( gelatinase A)

have been obtained by PCR amplifying, restriction

enzyme cut and sequencing analysis demostrate that
the sequence is correct. The expression vector
pPIC9/ GelA containing gelatinase A sequence is
constructed and transformed the vyeast Pichia
pastoris. The gelatin enzymography demostrate that
recombinant protein secreted by transformant yeast is
capable of degrading gelatin and the molecular weight
of the matrix metalloproteinase-2 is 66 ku in SDS
PAGE.
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Abstract

with analysis of electrostatic surface potential energy,

BerFen ( Beijing [Institute

Combined protein homologous modeling

mutant ricin toxin A chain, which was suggested to
be bioactive, was designed. The gene of ricin toxin A
chain was amplified by PCR and inserted in pKK223
3 to construct a prokaryotic expression vector, which
was highly expressed in E. coli system. Moreover,
the expression products showed obvious cytotoxicity,
just in agreement with the prediction of modeling.
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