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AARBT SRR BEN (-PA)HERTH
FrGGl1 7£ CHO A E BTk

REE" #%E 3L#

(EREFHEREWTRFER dLx 100071)
(BEESRBERAFER GHEE 050082)°

i B HTH3 PAHAESTE FrGGI £ CHO 4R i Bt &, ks Mk i A
F135F L Wi 3R T (enhancer) %12, WEL T FrGGI A#H 5 FR pZLFGGL, MR
&, REFM R DNA d1i A §3k, %5 dhir 255k K 2 -p [ € 8,58 5040 B R (CHO-dhr ),
2 FF R4 (MTX) S RE 36 3 S, 32 T, KBRS, 78 1 % 10 “mol/L MTX E 71 F, 38 %
WKk 1 500~2 S00TU/10° SR -24h MM bR . BLAT MM R K TS, B R, 54
B 12020 36h, A # —HRARBKTOBE, A UL Ry TRAKE,

XWiE AARAHERIEMER, REH, BREEL, WET

MRHERCRIREESENERZ — BEAF 500 T ATEBRIGIT. £
S L RERE AR, AR L 78RBS 7 (Tissue-type plasminogen ac-
tivator, t-PA)BR—HE K ERNEHAR LB Z5Y, B2 XD, HEOLPEEHE(A
Smin), 3% ¥ 07 8 1 3 P 09 &1 25 8§ IR SGTE R M & Pl 1 (Plasminogen activator inhibitor-1,
PAL-D)HEINE, 5o mB X, S REMBEN, HRAR. S TIHTRSELN, A
BB — IR & B A 4 2 R 4 3% 88 R 80 75 7 { Tissue-type plasminogen activator, t-PA)
AL RTHE FrGGIY, FrGGI 54K  PAMIH S F M TR 1. ATEKFEEM,F
X5 E K] #% 853 His44 ~ SerS0 i T B 47 4 F A (fibronectin) B finger 1 5 finger
2 R %E LT3 GluSerLysProGluAlaGluGlu, 2.Asn 117 B#:4 Gln 117;Asn 184 By
Gln 184, ZBR T K1 1 K2 RERL L&, AR TR FE. 3. 8K T PALL &A1
& Lys296~Gly 302 7 S-S EB AR E, KB T PALL vk, X HEE CHO AP HRE™
WMPESHENE, ESAEFAQEANRTRAFN, P EMBEEK, KE 7 X PAI1
MiitE. B FrGGI BT BER B TE 4  PA BB R IEREK, £ THEKLH
FrGGI 7£ CHO i R k&, YR L T EA Mk &R,

1 #HH5FE

1.1 Hﬁ
1.1.1 FRSHEEk. & FrGGI 1§ 5ET{ -DNA FHI8 R B pLFGGL, M Rk H&EA

ERARBFESEBTE.
E£3XF 1995 F 8 A 17 HiAl,

© PEMZRMEMARMATIKSHMET http://journals. im. a

c.cn



18] BRKE%. AR H M EMER (-PAYH S EA K FrGGI % CHO S b i B #E 99

dhir I8 3hF L#ET enhancer B pMJK-3 B, A EHE. ¥ E. coli RRI AR,
1.1.2 ZHHE#. ﬁiiﬂﬂ@ﬁjﬂ CHO-dhfr ™, & & M 824 IR B8 ( Dihydrofolate reductase,
dhf )RS E A RSB M, b Urlaub # Chasin 82, X E KT,

1.1.3 FEFMALE: & H s (Methotrexate, MTX) T4 B Sigma 2 A, 8 H{X N
Hoefer /= .

1.2 Hik

1.2.1 CHO #HMA ¥ e B i IR0 5, ELAL SME 23R BRI 29 200ug JH Xbal 52 &85
&AL, A BB DNA, %&?0 8ml PBS(0. 1mol/L, pH7.2), 5 2 x 107
MBAERK CHO-dhir AR S, A B G B, BE2HY. 8% 760uF. B FE
250V B EE] 1 000ms, BEWE, HiHEMERERE . B4 SEHERLH, ikx
. BRKHEERIZEHE, 4h BIEFERERLE,

1.2.2 FREFYHBMEFE: RASEE QIS LARE(FAPA ),

2 % R

2.1 FrGGI X%k A pZLFrGGI RIR
HEWRIET FrGGL cDNA # IE B4, R E

SVA0E

":::l!l-l’ e MET dhi r ZEH _E## X enhancer B9 pZLFrGGI

Hind I HEZ KRB, WEBAKRME 1 xR, pZL-

p.oc.\ FrGGI B T4 4 1. FiGGL #%F b B Ly

cba ?S,.ff B 3 1 B m W1 IS 31 F (Adenovirus major later

promoter, adMLP) #1 SV40 ¥ 38 F {SV40 en-

\F;Tz:‘ polymarase hancer, SVA0E) & # ;2. 4 EEE dhir B9

T4 DA Ligase FeROLh H B SVA0 MR B0 F (SV40

early promoter, SV4OP) ¥ i, & il ~ &+ 8%

Ms:;:ge TR A 38 PE 400 b 0] & FF O 08 (MTX ) 25 8

s svior 364 HAMER,
vl 2.2 FrGGl # CHO PR B EEA

o iR FH i A SRR CHO-dhir™ 410 £,

N ™ RA MEM®ERA R, KHAEENT.

TE5%x10 %mol/L MTX EAF, 3tk 73

M1 HEEFERERKE pZLFGG fi4 T3, FAPA | Irtk il HH 45 +BF +

Fig.1 Construction of the eukaryotic PAEHRIA, X1 FIHT B0 wBEAREK
expression plasmid pZLFrGGI ¥,

63 SREVTHE —®EAHK HE DL AMNE, KB XEKEFE 70%, & o] 6
BRREEHEI, FERR, 7€ 1x10 "mol/L MTX %KE T, ZRH B MM LR, Lok 4
71 ERE, FAPAR BRI ERERE 20 kA #8, HEMRFREL, 284545
TEREEFE 1 X10 "mol/L MTX % B FFEE KT
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100 £ B I B ¥ # 13 %

CHO-dhf r~ 15 2 x 107 1 + ZRFR 200pg + &R DNA 200ug
i (B A 760uF AL 250V R HE] 1 000ms)
SERRHRECHRKE 2d 5 1:5 £10)
BERFECEERTAE 4 ~ 54

1 x 107 % mol/L. MTX B IE
|8 ed meme
B ALES TR, BARE MTX HREF 2 x 107 °® mol/L
30d
H 5% 10 * mol/L MTX EEEF EFRHBMESF
14d
Pk WA, MR A KT

WEEAEATREY B, 1 % 1077 mol/L MTX FHIEE

EHERBEREATER
%1 FrGGI EREHE 5% 10" mol/L MTX HILFERE 63 -3 4 1 X107 'mol/L HET
HREDTHELAT C PREREHRIAZH, ZKAFABHKES
Table 1 Expression level of FrGGl clones in 24h 4 E@i% 5% ﬁ lﬁ‘] E ﬁ ik ZK EF‘- ﬁﬁ ﬁ'ﬁ.{ fE
§% 10" *mol/L MTX 1500~ 2 5001U/10%cell- 24h W E AW, EPE
Clones  Expression( 1U/10%cells- 24h) BAFRE.
Nald ~0 3 Wi
No23 ~—400
No29 -0 Pl TR, duir #RIEEE B SV40
NodS o BIEHT LI¥EHE SV40 enhancer, dhir 2 [H
- . HK B, MTX I E— R ER BT 1% 105
No63 1000 mol/L A BEiGF] t-PA RE A FH1E, AlH &

FeE MTX 8958738, Ll 7 3t — & MTX
WEXCHABERENBHFER, M #H dbhir Z£HE 709 enhancer, dhir FEEE N
B, EEE MTX 3 E T, SABE M dhir SAMNEER LY, FEKEKTH -PA KE,
HREHRAAKEHEBERA, ZWRE 1x10 "mol/L MTX B E T KA T FrGGI
BRAK RS, BRI TRWERN.

HRRARICER TR B F AR, G EREY 7Y DNA BARKEFHYSE
i, ﬁEzﬂgﬁTﬁEﬁ%mﬁﬁﬁéﬁé DNA i % MTX HittEm R E MMk, ZpitnicEH
B 31T L3 enhancer )5, BV THH, B KK B EHEFIT 40% (28/73)8F +PA %
ik, RS T .
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P BRKES AASRA R EHE R (- PAYH & RAERK FIGGI #E CHO 4 R R 101

%2 63FETEKZE 1X10 "mol/L MTX EHTF FrGGl HEIEKF
Table 2 FrGGl expression level of No 63 sub-clones in 1 % 107 mol/L MTX

Clones 63-1 63-2 63-3 63-4 63-35 63-06 637 63-8

Expression 0 2000 2500 0 0 0 2200 [y

63 SRR F U BAHERN MTX MM, b TEA KBS R THEMAN, 237
E ARG EHARERES EH AERRELEKETEREBHR(-MTEHET 70%),
SW T BRI FAMMEE: AFRE PAH MTX MHEHMR A 73%)HEEiks
A '

63 -3 IR EKFEE, EERLT, fSHE % 360, AH#H -FEESREKFEY
e, FERE N TRA Rk,

£ F X B
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High-level Expression of a Combination Mutant
(FrGGI) of Human Tissue-type Plasminogen Activator
(t-PA) in Chinese Hamster Ovary Cells

Zhao Qingguo” Huang Peitang Liu Shihui
{ Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)
( International peace hospital of PLA, Shijiazhuang 050082) "

Abstract pZLFrGGI, the eukaryotic expression plasmid of t-PA combination mutant FrGGI, was
constructed, in which the transcription of foreign gene was controlled by adenovirus major later pro-
moter (AAMLP) and SV40 enhaneer and the transcription of dhir selective gene was controlled only
by SV40 promoter. Then the large amount of linearized pZLFrGGI was transfected into CHO-dhfr™
cells by electroporation. The expression clones appeared after two weeks of selection in selective
medium plus MTX. Then mixed the clones and continued to co-amplify the foreign gene in the selec-
tive medium with stepwise increasing concentrations of MTX to 1 X 10 "mol/ L. After two round of
cloning of the expression cells, a high-level, stable expression cell line was obtained with expression
level reached to 1 500~ 2 5001U/10° cells*24h. The biological properties indicated this cell line may
be used as a candidate for engineering purpose.
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