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t-PA ¢DNA B2 R HFERBRDHIRE
RER KEHR FKER

(LEERAESTRESHRE L# 200032)

W FE A PCRAE, K ¢PADNA SRIINGENBRHEBMSHEESBEEHK, 58
BRRIAEE pPICO A, WRFA RN pSTE Y, # A LiCl ¥4k 3 ¥k 51 YS108, & MM
N MD Fig L2, PCR #53E « PA (DNA SEE S EE S TRANHETE, BEY
BEFREIFEST, A SDS PAGE iEHE REFH NS T B Y 6kDa £47, BRECHIEE
HEWE -PAREH ., Mur REBERE> WG EET N 2 50010/ ml, Western blot i 32 # k7=
WMARRR PAS THEERE,

X@iE PA BEHRE
EHIEES Q789

NE AR A BB R B I (Tissue type plasminogen activator, t-PA YR B # 8¢ 55 47 3%
MR NET ARG, )5 E R R IR PRYLT TR (], AT 9 553, BN - PA BE4E R 1%
B EROBRIERD, PA RISF SO USRS N R 2 Y, B4 R 5®,
EXEERNET EH. 8T cPAFRSHSHER HRESH HEBRELLA N, B
FIEBEAERBEELN nPA. WALMRFARERER AT EE roPA, HEX
BMERME, EF TR, K, AR, Wit XBTEARSENIESERRE IR
BRF AL ARSTTERFENFEEERRE DNA, RSN EaE
e,

PR TR A2 40 U AR AR B B ( Saccharomyces cerevisiae ) B2 N HP!, LS.
cerevisiae HILEM K MM ELEKR EfRAXREER, BLFEERKE, meKEFS,
FEAR, SMEEOWRYE, RSN TAS BRGNS, EEREERN IS B
HIERER R T ERE A, ERHFRINEE A, I Pickia pastoris, Hansenula poly-
mor pha, Kluyveromyces lactis, e PA Pichia pastoris BEESK B VBRI, £EE PA
cDNA HH A MMF A TR R b, 3T+ PA DNA HTEHLE, 50 BB GERF
WEMA, BT RE R RRSE, ATRES %K, 8 Western blot, B E B
YEF SDS-PAGE M 57 FBIUEERIETYH 1t-PA,

1 ##5 7 &

1.1 HH
1.1.1 EFSHR: IMI109 KEFE R pUCIS AEEHTEE; YSI08 B Bk

WA H B9:1997-06-23, 4[5 H 9. 1998-03-02,
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# 4k pPICY, kL +-PA/pcDNA3 i - PA cDNA W P2 A0 Fe 25 TRORY, i A Mg (],
1.1.2 RAFEG5HNE. RREHE BM 25 .BRL 28 H Promega 23 7], PCR R F| &M H
18 Sangon £Y LEAF], WABE . B X HHBE . BB PMSF B H Sigma 20 7],
WEAREBREE BRL AR, RIMA tPARMEHEEH &, BRI % [pG-HRP B 5 4
E=4EMTIRALFAN( L), EOETHERMUEHE Bio-Rad 247, YNB I H DIFCO 2 #],
QIAGEN Plasmid Midi Kit #i{ H QIAGEN Inc. (Germany) .

1.1.3 EERTE®. dFER*K EEARTS M.

18 1 ; ¥ TCT CTC GAG AAA AGA GAG GCT GAA GCT AGG TCT TAC CAA GTG ATC
AGC 3'¥

Bl 2. 5% CAT GGA ATT CCA CGG GAG GCA 3%
1.2 H&E
1.2.1 BSEERNV(PCR): 2BAFSHEHERED,
1.2.2 SDS-PAGEY!: WhBe 5%, 9 BE 10%, RRE,
1.2.3 EYEHRE. BEORBBELS ., BEORMGFS . 1.0% 5088, 1.5% BE
445,25 mg/ml S HFEMER. HEEEE EBENGTHE AN, WERB X/ S5EE
t-PA MEE /ML E, ERAFYH 5.
1.2.4 Western blot'®); 10% SDS-PAGE, MMk &5, FIALTFEB G ER FMER
HBEWMRAEREL, 2% EERAHMAEA, RIA PA FLILE X3, HRP itk B
FRE TN 5, K RARE R R

2 % %

2.1 PCR #"1#4 -PA ¢cDNA K E&

BT -PA ZE B AR KA LR OLR KA R B B RN 355, - PA (DNA MR
B4y — 4T, H5EH H PCR #3178 + PA ¢(DNA '3 5E, T 3" HEE AR SBRN T
FEB(H 2.2), ¥ ¥ -PA cDNA 5'5EE, B - PAS S EH—1 EcoR I ZEH L 5
YR P B A SRR R, B ITR3t 2 4 PCR 514, H 5" 3 %4 58 Xho I f1
EcoR I HINEMRNL S, DAE 584K pPICS A3 . PCR Y MBS IERE R ik 4. KEHE
0.6kb H— &K, HHITKE(0.652 kb) HHfF. FRHE PCR =¥ £ Klenow #F, Xho I
M EcoR 1 XU #8 fo FI D7 i 8 56 Jic Bl 3K (BT
2.2 t-PA/pcDNA3 3° 3509 EcoR I 354860

tPABEFTGEEH D EcoR 1 IIALE, MHIE + PA EHIFA 3% EcoR] 52 #
Y, W FeoR I WA KRS PA 3% EH. +-PA/pcDNA3 2/ HIM Hind I 8 &,
Klenow #MF, i #£4T EcoR I 5 B§#R, 15ug Z4E1L - PA/pcDNA3 I Su EcoR 1 K8, B8
BERTIR) 535129 :0.5.1.2.4.6.8.16 min, IR E B Ik 217, SRR .8 min HEHM &
W92 kb)BHE, HHRARFRTEEIFRE 0.972 kb &, ETH, B/8
Rk, ZMUiE.

2.3 FiEHFE pSTE-Y B9
2.3.1 1-PA5SR/pPICY (WH R . #RK pPICO FIFRHIRE Xho I F1 EcoR [ AR R, B R 57
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4 8 HE M t-PA cDNA B TR R HAE B kB b g 3k 441

2, F b ik S5
B 4hH ¥ PCR =%
B, B2t KBEHE
IM109, &4 4 E it
i, R B8 R, fase -
BRLE, AETEN
% A t-PASR/pPICY

Xho I
SnaB I
EcoR |
Avril

Noe I

(M 1), EcoR I
2.3.2 PASR/pPIC9 plndfl Fili 2
0.97kb

¥ B A8 [T B bk
PHAESZRE B & 50 ml ~
LBA & 37C i & &= Ligme [usTEY ?
I, 138 F AL -PASR/ {9.7kb)
pPIC9, % Not T B##R,
Klenow %t ¥, H £

EcoR I (Hind Il )

Not I

Filin EeoR ] ———— (Not 1)

EeoR T
EcoR I 8§ #% /5 i 5t B8
WE BB 5 0K [l 4
2.3.3 pSTE-Y ¥y 1 -PA cDINA BERESE R U #I BR
B: EH Not I M Fig.1 The construction of t-PA cDDNA expression in P. pastoris

EcoR I 4h P8 t-PASR/ :
PPICI(# 2.3.2) 5 A B =4 EcoR I Hind IT (M) (5 2.2) 434, it Ko
IM109, 5 IR &, SR WA 2, Scal :2.6,7.6kbsSac I /Xho] ;1. 0,1.3,
7.3kb;Smal /XhoI :1.5,8.1kb;Sal T :9.6 kb;EcoR I :0.5,9.1 kb;Bgl I :2.4,7.2kb,
2.4 pSTE-Y W¥E{L RO N TSR

2ug pSTE-Y BN F Bgl I E2MR, LiCl k3L B 118 £ 5 YS108, 3L T4 44
TR ER 22/ g T, % MD[1.34% YNB, (4 % 10 )% EWE, 1% WL 1 MM
[1.34% YNB. (4x 10 *)% A%, 1% # & 151 MM[1.34% YNB, (4 X 10 °)% 44
,0.5% B AR, M S REAMAFN AL ED, AL wPA DNA Sk DNA B8
EIRERE BN, IR LB B Bl 1 REMEREIR, B TT2E MM T2 b 4 K 548, i & MD
BEMEREK. REHNBEREE MM #1 MD P L RER AR A A, W
ERRETE MM 1 MD 4R B4 3 8, Bkt MM T EERKBIT MD F48 L4+
KHRB BRI 8 B 70 I A0 A9 S0, IR 4% 546 DINA, DA 3 £ 4k DNA R, FIBE R
MY 1 - PA cDNA 552 E K B, FI#45 %09 +.PA XA SR ERERZS,
FR¥EE% 1/12, mE 3.
2.5 tPARYRSEIE

P R R T 100 ml R5 F IR BMG[1.34% YNB, (4x1075) % 4
PE, 1% H il 15 30°C BF 42 (250 £/ min), ZHEHE ODgy = 4.0 B, BLHE BMG 15
", fm/\1/51$fEB4JMM20mWE$Kﬁi%?‘F'Qﬁﬂ&?bﬁuﬁiﬁﬁﬁﬁjﬁn SHMHE AR
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kb 1 2 34 56 78 910 1 2 3 4 5 6 7 8 9 10 1 12

9.4
6.6

B 2 pSTEY (IR & BERg i 5 47 B3 PCR %% -PA DNA 53 fafk DNAMES
Fig.2 Restriction enzyme analysis of pSTE-Y Fig.3 Analysis of the integration of
1.8:» DNA/Hind[l ; 2.Sac] :2.6 kb, 7.6kb; 3.Sac 1/
XhoT :1.0 kb, 1. 3kb, 7. 3kb; 4.Sma I /Xho I :1.5kb, t-PA ¢DNA 10 the chromosome DNA

8.1kb; 5.Sal I :9.6kb; 6. EcoR I ;0. 5kb, 9. 1kb; 7. 1-~-6. The different transformants
Bgl 1. 2. 4kb, 7. 2kb; 9. t-PASR/pPIC9/EccR 1 . 9. 8~12. The different tranformants
1kb; 10.t-PA fragment{EcoR [ -EcoR I ):0.5kb 7.ADNA/Hind [I + EcoR 1

EREEH S 4, i Fet a4 BIBEE(h) 0, 12, 24, 36, 48, 60, 84, 106, 130, EUH 1 ml,
BLERE, LR -20CHF. T/MEEENZEORE pPICI #ATE L # YS108
AT B, R R GRS RE.

2.6 REFHHEE

2.6.1 SDSPAGE % 5. W4 5%, 7 BE
10%, EBRRER LES 2x EHEMBSE
FUR &5 40p] L#, ¥E SDS-PAGE #3%k, 8%
Yufs, ERBRTE 60kDa EH M A —REEFK
W MEAMBLHAFNE 4, N PMSF £
HEOAMMAMOEAREP, EOXHFL,H
FEHEBEAOREAEL FRES 5 F SDS
PAGE, .8 A [ i} [A] 2235 P24 rt-PA &, X9
BREHEIRAWRUAR.

2.6.2 MEHRE BEREE 3 KEWLHE 20
P HESEREESR LMAA37C, BE&T
LB SR % PA BB B K/MEXTH, NE
ri-PA B MG, SRRV n-PA REBERE 4 WL SDS-PAGE HLIKFl West-
HEHERSELEE I RARE, L1 BB ern blot 4747

BE A r-PA BB IEHEAE 2500 [U/ml 55 Fig.4 SDSPAGE (A)and Western
Wi, 5. Blot ana'lysis (B) of rt-PA ex-
2.6.3 RMEANE APEERemELE PR
% L#, 10%SDS-PAGE, ¥ THBEMMALE in Pichia pastoris; 4. MW marker
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4 WEMF: -PA DNA LR HEERB PR FE 443

R, DA 2% B RS 4 3 1 S PR, #5190
min E A A t-PA $i 17, 4C A&,
WEHALE, A BHi 4% G B IRHA.
BJ5#E DAB.H,0, TRE&, 5RRH . &
REFHWLHAT BEN PA ZHETIA
AMES, NEEHHWHE PANRE
JRHE(E 4),

o B S R M Rk Y
3 it # r-PA B H

dy T8 1 B R 8k 7540 18 5 #0 A A ol Fig.5 Milk agrose plate assay for rt-PA activity
REARSBEI DAROARS o I o o,
HFRFREES 2 RESTWRAT PA
A AR 1E S Bk, fE T PCR 510, ZBR T 5'Wf5 S Ak, AN ESHEE T %, F
B b3S PCR R, REMACBENHR, (U I 5" 600bp, L5k PA ZEE R
Bk, 7E 5" % J0 & 38 1 R 151 88, SR A EcoRI 384T B8 MRk - PA/pcDNA3, ik R A9 2
AFEHT, ERIESM S ROEEHARERR(H 2 MRRKRREE 1 M ARER
W, LA, ERRRERRRE, BIrBRFLETHRYEHE, B DNA S
MR, 5 RN BRI S EHXBER,

RIVZARL BERFTEEZRFETRERE, ATAFERES «PAREE, Piox
BT REST, HERF THRIMNEREEBBRGRERE, Pichia pastoris Fik RHE RN
REFHIMNEERD, W ANFEAED WEREEFAAQARA R 25, HRFH
RN SRERARARTOUERERERSE, F THALTHEEBREHE, HIES
FREZHBEHELR

Pichia pastoris BI¥ELAI A X Asn-X-Ser/ Thr, ST H. 34 M AL G & —3, Filig
R AR B HIEEEK, BN RSB AR, REARNERR, BRWAHYH
MafEERE R EFEAR LS R, (5 XREH PA BHNARED, £l PA
BIEHETES PA W BREMR . WIS Pichia pastoris BEFREM =, MIEBIE
FRENFHEEA KL, RABRLEFES, RNCELLBEREERBX IR GH
TTHHEHER.
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Cloning and Expression of t-PA ¢cDNA in Pichia pastoris

Tu Xuanlin Zhu Yunsong Song Houyan

(Department of Molecular Genetics, Shanghai Medical University, Shanghai 200032}

Abstract A suitable restriction enzyme site and yeast secretion peptide sequence was introduced into
the 5’ terminal of t-PA ¢cDNA by PCR. Recombinant plasmid, pSTE-Y, was constructed by inserting
t-PA cDNA fragment into yeast expression vector pPIC9. The expression plasmid, pSTE-Y, was
transformed yeast YS108 with lithium chloride method. Phenotypes of transformants were screened
in MM and MD plates. The positive transformants were proved with PCR and ensured the integra-
tion of t-PA ¢cDNA into yeast chromosome DNA. Transformants containing t-PA ¢DNA were in-
duced by methanol for the expression of rt-PA. SDS-PAGE showd that the molecular weight of the
expression product was about 60 kDa. The biological activity of the expression product measured by
fibrin plate was more than 2500 IU/ml. The immunogenicity of the rt-PA was confirmed by Western
blot.

Key words t-PA, cloning, expression in yeac i m#l s Wi sl T S %455 hetp:// Journals. im. ac. cn



