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[ Abstract ]
lation without affecting the affinity for TF, and express it in Pichia pastoris. Methods: The full length cDNA encoding mF

Objective: To construct the yeast expressive vector of rmF'VI[, in which mF VIl was mutated to inhibit coagu-

VI was amplified from a mouse liver by RT-PCR method, site-direct mutated and restriction enzyme digested as design.
Cloning into pPICOK, electroporation of Gs115, in vivo screen of multiple inserts by G418 resistance, BMGY/BMMY are
used for induction and expression of rmF VI in pichia pastoris. These proteins were also screened for functional activity.
Results: Three different rmF VI-pPICIK yeast expression vectors and it’s aim protein were obtained ,two kinds of proteins
were found to be functional active as design. Conclusion: rmF VI protein can be expressed in pichia pastoris and it might
facilitate the development of tumor-target molecule, and novel anti-agiogenesis drug study.
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DH5« T # , 7K % 77 ; Quickchange ™ XL Site-Direct-
ed Mutagenesis 171 & W4 [ Strate-gene , 58 75 [ B 35
WA &M H Invitrogene , F VAR 57] & 6 B Stago, 11
FHUR FVIZ P [ Santa Cruz, RT-PCR R &, 45
it Taq B FR &N VI EESEG B Takara
1.2 RT-PCR( P21 )34 mFVIeDNA H iy Jr B

Tripure PEHCEIT B RNA. H GenBank & $k mF VI
¥4I, Primer-Premier 5.0 %1t RT-PCR B3I FH WIF .
| %#: 5-CGGGAATTCGTTCCACAGGCGCATGGGC-3';
T O 5'-TGGCGGCCGCTCTACAGTAGTGGGAGTCG-
GAAAACC-3'; @ 5'-TGGCGGCCGCGCCTTGGCGCGT-
GCTGGATTTC-3', #f Takara 22 &) & AL, Wit 1™ ¥
MKUH mF VI eDNA FF i 7 (32 HE 42 42 4. ( 1 338 bp ) I
mF VI#24% cDNA( 576 bp ). 5% 5% 520w 45 4 WL &
P s PCR [ W 44 : 95°C 5 min, 1 Cycle;95°C 1 min,
57°C 30 s,72°C 2 min, 30 Cycles;72°C 10 min,1 Cycle,
VI B B ) B, Not T + EcoR T XUHg VI )G % A
pPICOK AL, 5 ALFE Ak A d Bk, I3 485 o
1.3 E SR

A BT, £S5 B A B pPICIK
JORLIAUEE DNA I B 82 64T PCR & B 848 . 5191k
TN 10 T RIS 28748 07 ) : D 10 v 4 24 g
( CCCHRAZA R BN ( CAG ) ( faifR P10Q ); Q% 32
PR AAG )R A Z IR GAG ) ( i FK K32E );
@ 341 iR AAG )ZRAE N A R( GCG )( fAiFk
K341A ), #AESK PCR &Ml & vl k17, Horp
M2 SR HE Y #3 — k548, M3 EAT4 3 Fliges,

E1 =4 DNA FEREWIZITREE
Fig. 1 Scheme of recombined DNA fragment
S: Excrete signal; P: Peptide; AR: Activation
region of mFVI[; GLA, EGF1, EGF2:Region s of light
chain of mFV][;PD:Heavy chain of mF V]
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Tab. 1 Mutation prime sequence

Mutation site

Prime sequence

Sence:5'-CTG GAG GAG CTT TGG CAG GGC TCT CTG GAG AGA G- 3’

Antisence:5'-C TCT CTC CAG AGA GCC GTC CCA AAG CTC CTC CAG- 3’

Sence:5'-GCC  CGG GAG ATC TTC GAG AGC CCT GAG AGG ACC- 3’

Antisence:5'-GGT CCT CTC AGG GCT CTC GAA GAT CTC CCG GGC- 3’

Primer #1 P10Q
Primer #2 K32E
Primer #3 K341A

Sence:5'-ACC AAG GAC GCC TGC GCG GGT GAC AGC GGT GGC - 3’

Antisence:5'-GCC ACC GCT GTC ACC CGC GCA GGC GTC CTT GGT -3’

1.4 HZEfL 1L

A2 Gs115 AR 40 wl, 34 5, A 5mA
Sac [ ZePEAL AYTHTIA 3 FhOA [F] 38 2014( 100 ng ) & IE
# mFVI-pPICOK \pPIC 9K 25 # 4K, FR AT 0.2 cm
] Bt e it , B e 1.5 KV, 25 wF,200 Q )J [t A im
A 0.5 ml F¥ 1 mol/L LUALEE . 4331 W IG5 71 R 4%
A7 T B e B AR HIS ) B L30CHIER 5 ~7 d, 2
.
1.5 PEhkRA

P 2F £ PV v 8, EAT PCR 2558 i s 7 ik
FEARAb K G418 i 356 i 45 DL BRI Pk , /)N 7t 12 0 1% 77 ( BM-

GY/BMMY +1% W EE, JrEfcin &350 ). 0~120 h
TS B R] 5O 7 13 A IR AR S R T A
FH. & SDS-PAGE, Western blot X%E .,
1.6 VS MR g B

Ay rmF VI, mF VI, 25 #5558 b0l MO Bl 4540
PRUEETE 1 % 22 « $2 Stago IR & UG BH , FF 50 75 BE 5 HH 4%
IIAZ FVI I T E TRC STF ), 764 A ShgE Ay -
BEH 50% ¢ 5 I 18] 5 25 5 % YRS e - MR TG AL S 5 5%
i sTF 8 15 5,52288 {1, Bradford 30 FVI-TF &
BYEREC n =405 nm ). FIETELSCER . Lk
BAERH « x5 TR 0 KRS0
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2.1 mFVIcDNA H ) H B34S

GenBank %R} 7%, mF VILeDNA FF g 5] 352 HE 42 4>
1 338 bp( A ST ), HA4E R 576 bp. RT-
PCR S5 5 an[E( 2 ), & 143 ) 8 BT AH . 57 4% o
R B RIRR 4 Z T 5 GenBank %88 AK089402 )
SE4—2 H 545 NM 010172 % LI AEAESS 58 4
HIERITEFEE CTA>GCA AR K 4 A). IANKTTHES
NEFERA

2 RT-PCR k&R
Fig. 2 Agarose gel electrophoresis of RT-PCR product

M:DIL2000 marker; Lane 1, 2: Open reading frame of mFVIcDNA,

1 338 bp;Lane 3: Light chain of mFVIcDNA,576 bp

3 rmFVI-pPICY9K AN LEELER
Fig 3 Identification of rmFVII-pPICIK
by restriction enzyme anlysis
M:DL2000 marker; 1: Empty vector; 2: M2; 3: M3; 4. M1

2.2 HEAFRIKBMAREFHE

JBTHRL Not I + EcoR [ M) 28 2 45 & 3 7~ , Bl
JEAEEAE L EE T 9.3 kb A BERITI 1 338 bp,576 pb
RS 4t . B H % A pPICOK JFKE 5 28 78 ML R A8 |
Amp PUHEGT LIRS 3 4 8 H R A : D LCmF
VI-pPICOK ( M1 ); (@ K341 AmF VI-pPICIK ( M2 ); 3
QEAmFVI-pPICOK( M3 ). Ml/F 45K Bon, B B
T 5B e — BN AN KB . AR
SANE 4(B,C,D )R,

E 4 DNA MFEFESE)
Fig. 4 DNA sequence of rmFVII part )
A: Variation of 58 amino acid ( GTA—GGA ); B: P10Q mutation ( CCC—CAG );
C: K32E mutation ( AAG—GAG ); D: K341 A mutation ( AAG—GCG )

2.3 mFVIR®EEE £ TR

PRk 2GR B AR AR I R Ry 72 h, 35 5% BIE SDS-
PAGE W&l 5 7, B8R L4313 T 249 50, 22 KD FE5
57 . Western 25 R UE— L3R IHC aiiE 6 ). M2, M3 %31k
PSP mFVI LR REAR S Mo 25 5, W T s HIMER A .
M1 AL H B 550 B o
2.4 WIPTEMELEE

TS E SRR 2), KRR A5 IEH mF VI EE
A BEAERT RN B BB K ( P <0.01 ), 1 S5 # L 25 #ik
M2 AR, B 48 30 £5)5( 29 30 pmol/L, EL 3K
FVIA: S5V 3 B 1) b T3 ) 6 4 B ) 475 R A /0 i
Ji, UARH 3 BhRE S AR 8 000 R AR B B M2, M3
H A SIERH mFVIHE FREAW S, 2R H TF 4555
RERAF; M M1 522254k H B P <0.01), 31K 1]
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B 5 rmFVI&Ri% £ SDS-PAGE 5347
Fig. 5 SDS-PAGE analysis of rmFVII supernatant
M :Marker; Lane 1,2: M2 supernatant; Lane 3,4 : M3
supernatant; Lane 5,6:M1 supernatant; Lane 7 : pPICOK
vector control; 8:Mut® control. Samples in Lane 1,

3,5 were 30 fold concentrated. 20 pl per sample

B 6 rmFVIERi%L L& Western blot £ 7

Fig. 6 Western blot analysis of rmFVIl supernatant
Lane 1:hFVI; Lane 2,3:M2; Lane 4,5:M3;
Lane 6:M1; Lane 7:pPICOK Vector control

F2 rmFVILNEEEEERE

Tab. 2 Functional analysis of rmFVII

50% cogulation  Absorbance of FVI-TF

Groups

time( sec ) (n =405 nm )
Control : Solution 85.6+11.2 —
Vector 83.8+ 7.8 0.008 +0. 065
mFVI(Ix) 8.92x+ 3.4 0.793 £0. 147
Sample:M1 ( 1 x ) 82.8+10.4"* 0.027 £0.053 "~
MI(30x ) 80.6+ 9.5%" 0.051 +0.062" "
M2( 1 x ) 76.5+ 6.7 0.642 £0.075
M2(30x )  70.7+ 3.8°" 0.746 £0. 143
M3( 1x) 71.3+ 5.27" 0.685 £0.081
M3(30x ) 66.5+ 9.3"" 0.778 £0.172"

# Sample groups vs normal mF VI group,P <0.05;
* % :P<0.01
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