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(HE] O@. LhABKEYAS DNAFEAGHE R ENERSE, F ik H B RT-PCR # A& WA R & 4 4 # & RNA
PHEBRE S A5 B cDNA F7| . £ B N\ GST 8 & k3% H4k pGEX-5T, % tac B 3 F# 4 T,IPTG % & £ ik GST &
LEH, NELENESEUREANBLEE, AKPTT 2Rt hF s, #R . BEEKETPCRYBEHHLE H 978
b, BEAFRANFEREXAFARBRIEABRREEASHFI R4 %, EIPTGH S T K82 B4 W E R ER B M4 F
FEHSSO0WBMAEE . R B HARLEAW 2%, AWEGEARBORBHFLE, 4R . RPFTRAEBEY AS
ERAFEABHETEREEL.
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c¢DNA cloning and expression of Annexin A5 in E. coli

YAN Hong-Li,HE Yan,LIU Fan,YANG Xiang-Yue,SUN Shu-Han * (Department of Medical Genetics,College of Basic Med-
ical Sciences ,Second Military Medical University ,Shanghai 200433,China)
[ABSTRACT] Objective: To clone and prokaryotically express human annexin A5(AnxA5) gene. Methods: The encoding
sequence of human AnxA5 gene was amplified from human placenta total RNA by RT-PCR and was inserted into the GST fu-
sion expression vector pGEX-5T. The expression of fusion protein GST-AnxA5 was induced by IPTG and the products were
purified. The anticoagulant activity was assayed using modified kaolin partial thromboplastin time (KPTT). Results: The PCR
product was 978 bp in size,which was consistent with the expected size of AnxA5; the sequence of insert was corresponded
with the published encoding sequence of human AnxA5. Plasmid pGEX5T-AnxA5 was transformed into E. coli K802 and a
new protein with a relative molecular weight of about 58 000 was induced after adding IPTG to the culture,which amounted to
about 26% of the tota] bacterial protein. Then the protein was purified by affinity chromatography. KPTT assays showed that
the purified protein had high anticoagulant activity. Conclusion: The encoding sequence of human AnxA5 gene is successfully
cloned into the GST {fusion expression vector pGEX-5T.
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JEEX & H (annexins) R EBZEY P EHFAEN ik,
—RERBEEHIRE SE . HEKEH Ab(annexin " .
A5, A F 8 #R AnxAb5) & annnexins 2 & 4> 45 & 1 MRS
TZ . GEBERFENRAZ— . S 5REEEMEH 1.1 ##
e P EEESED EE T RSN A M 1.L1.1 FhafEk FHEMARSHLHKEE

CHHIIEHE %%, AnxAs S E THEMERL
T, %F B A8 Bt 22 & 8 (phosphatidylserine , PS) B
RS B S A T, B G RT AR 5l IR0 3 £k o B
AR T 40 M, — 7 T AT LAAE S —Fh B BL A A IR &
AT 4R I, 55— 5 T T LUE h Bk & R
I 5 YA R 2T SR AR SR BB 5T & B, I 40 e
FIKH AnxAS5 & Z T F (HBV) B ¢ 5t 4%,
B UL AT DL 38 f $F B Anx A5 3K BH BT Z BT 9% 3 B K
e, NTHERABR AnxAS &M 5 ThEE UL R AE IE
KW BT, RIMTAAKBBEHA S
kT AnxASHcDNA L FERBHEFIET R

Be i = R ; KB B Topl0.K802, ik pGEX-
5T A ZR A TRIzol 7 . & F BR ) 4 73 1 8%
T4 DNA % 88 .cDNA % —4# 4 iid 7 & (RNA
PCR Kit Ver 2. 1) B TaKaRa 2% ;pfu 5% &K
DNA RAEFIAE LG AR A 8 K E B H &
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E_EERF¥IM 2004418 .8 25%

R g AEFENE P25 IPTG K Sigma A ) P2 5 &
&8 B 44 # 5 & K £ H Alpha 2 & #9 Chemil-
mager 5500 BE B AR R4 .

1.1.2 314 SI¥EESE AnxAS5 HEHFF
(GenBank No. M18366) # 4w fi5% X . #i| F§ DNA tools
B AT R, E#RS1 P1:5'GCC GGA TCC
ATG GCA CAG GTT CTC AGA GGC 3',[F Anx-
A5 N I8 — 2, 35 A BamH 1 B 5 (R4
43D TS 4 P2 5 GCC CTC GAT TTA GTC
ATC TTC TCC ACA G 3,5 AnxAS5 C 55 i
AT, IE5IA Xho 1 A1

1.2 % RNA #R I 300 mg M ARSA
2, A 4 ml ) TRIzol i{5], B FH B KB A
WG EEHE 5 min, WA 0. 8 ml M RARG
ZFIRE 3 min, 15 000X g B> 15 min, FiFMA
2ml WRNE, BYEZFERNKE 10 min, 15 000X g
B0 10 min, PR 70% ZEEEYE 1 IKL,37CHE 5
min, % F 40 pl HE#R = Z B (DEPC) AL R K 1,
—T0CARAE . LAHLIKFN Dago/ Do f EU AR S F1 B H1h 42
935 RNA i,

1.3 % —4 cDNA t9 4 & M TaKaRa AF&
YLEA B AT FE 20 pl KRR & B RNA 1 pg,
Oligo (dT) 545 0. 5 pg, RNA #I#IF] 0.5 pul, AMV
WikEREE 20 U, KB F=H—70 CHRTF,

1.4 PCRARE BERRN™Y 2 pl, ¥ PCR
RN AnxAS5 BEFETE] . KRR FR 50 pl, 5|9
P1.P2 & 25 pmol.4 # ANTP & 0. 2 mmol/L.pfu
ERE DNA B4 3 U, Y& M. .94 CHIAN 4
min; 94'C 45 s.55C 45 s,72'C 1 min, 3t 25 24§
s 72 CIEfH 5 min,

1.5 PCR 2% %A A5 4% PCR=HHTT
16 B 5 A m Yk, BB [0 i H 89 DN, BHIRG= 11 42
BamH 1 /Xho 1 WY, 5EAEH BamH 1 /Xho
I WEGYIH pGEX-5T #ikEH ., EHTYHMLKX
W #F B Top10, Pk BUPH o 5 e 4 1 55 3% J5 1 42 ROkr
BT E B &R 978 bp HEIWE
HEBRE LR REYHERAF#HTWF., U LE
Ha ke B Y] E RS HES R[5,

1.6 GST-AnxAS EABHETHHEF AL &
HFER TR KT E K802, kBB E % T LB
(AT 100 pg/mDIEFRB P 37CHEHRAR. &
SUMEEM THEN LBERRP,.3I7CERE

Dgoo 3 0. 6~0. 8, N AW FEH 0. 5 mmol/L ¥
IPTG B3 ik 3~4 h, sKIER R BUE Dsoo
(— R 1. 6~2.0), BL 100 pl BWE L0 10 pl
Tris-EDTA S 10 pl EFESE ik BIZVLIE,
A ¥ 5 min J5# 4T 10% SDS-PAGE Hi ik, % 5 #i
SHEREEEREGER,

1.7 GST-AnxA5 #9454 #4400 ml #IREE,
BOWCER . 20 ml PBS £l (pH 7. DEE,
VKB AR 12 000X g B0 10 min, EERMA
400 pl Glutathione Sepharose 4B, JE &) J§ & & 30
min, 500X g &> 5 min,PBS YU IE, FI F Elution
buffer (50 mmol/L, Tris-HCI, 10 mmol/L if JF %l
BHHEHK.PHS OWBELIHNBMAEED, BT
F—20C&H,

1.8 GST-AnxA5 ##HBEMRIMH WMEELH R
R B M £ 3 45 1 3 B A ) (KPTTO I & . B 100
pl 34318 A B 38 1 35 R L A 100 pl FEIIE A
BE S BEIR B 0P (PBS) Ml s AR Kk GST EH
YEXTHR . 37 CIRE 5 min. il A 100 pl BI4RHES ML
¥, 37CHEE 3 min, B&/GMA 100 pl 25 mmol/L
CaCl, H ¥ » U 5 I 5 35 & B 1]

2 ZERIITR

2.1 MAAKERNARRGEE MBKEYE
ZURBUA B RNA Dygo/Doso tAE S 1. 84, BRJE B 5
JBZ B, YK TV B LB 55.18s.28s 3 MK RNA,
378

2.2 RT-PCR (A E G A5 #) cDNA 53]
B4 GenBank #7 A AnxAS5 #) cDNA 5%, B 71k
4 X AnxAS5 43X 4 PCR 514, LS & 8
B — %% cDNA NHER, ML —KFFHEMNE
#Hr < B ES K T marker &1 1 000 bp 4% . 5 Anx-

AS BITREIKE 978 bp AHAF (B 1),
2.3 AnxA5 cDNA B3| # 5% %% PCR ™=

2 BamH 1 /Xho | WD JG , 3 A JR B pGEX-

ST, BT tac 3 F#HH T M E&HTE AnxAS
cDNA 235 B pGEX5T-AnxAS5 ¥ H#ELTE +
B K802, B EIBA-PHM e/ . BEDLBKE 5 A FHE 5T
R hh 2 ks, FI A BamH 1 /Xho 1 WY, GE 4]
978 bp By &M, B PCR ¥ ek mioh . M ik
Ho2MmEXATHRNT . BEMNFERIESR
GenBank #7 AnxA5 2855 )7 % 347 L X, W& F
EE—H,



S0 HEMN. % BEES AS DNA NREEREXREGITE P RIE

o 43 e

bp M i

10 000 —
5 00

B 1 AnxAS5 RT-PCR ¥ #= 46k E

Fig 1 Agarose gel electrophoresis of RT-PCR product
M: DNA marker; 1. RT-PCR product

2.4 GST-AnxAS EXBHBAFTHAZXEHL

W B U0 R0 I R 25 48 2 OE B A B AR K802 (pGEX5T-
AnxA5) Pk H 8 55 [E #4785 3%, WA 0. 5 mmol/L
IPTG 8 F£E. NE2TUBEH,IPTGER 1 h
JETESRIE 66 000 L M —FEERMWEHLAW AKX
WHAHN T FREESHH K GST @46 AnxAS #
HXT 4T F R 58 000 —% ., ME BRI EMEK,
BEAWWER I TG 5 h BRI HEAME. EHE
BH#EE R AN REAMEHAERSEELEAWN
52% B TR B S O, B LT E
SRk, KMEHEAFEFRETEA LFEFR U
HREFYFBEUTHEENERFE. REFEYE
Glutathione Sepharose 4B ZfEM 415, 458 15
95% A k.

M (X10°%) 9

2 GST-AnxAS BI3Ri% . 4L F1 Western Blot 3 1iE
Fig 2 Expression,purification and
Western blot identification of GST-AnxAS5
1: Total bacterial proteins before induced; 2-4: Total bacterial pro-
teins after induced 1,3,5 h by 0. 8§ mmol/L IPTG; 5,6: The soni-
cated cells were centrifuged.the pellet (lane 5) and the supernatant
(lane 6) were shown; 7: Purified protein GST-AnxAb; 8. Protein

marker; 9; Western blot

2.5 F4% 4G GST-AnxA5 B FHA L F
A KPTT ke & 40 5 GST-AnxAS5 #JHEE il
. BRFE,FEX R GST ZHME,GST-Anx-
A5 FE 30 mg/L Bl B 3 1 K 1M 3K ) % & B a] (P <<
0.05), B & 2 B W B B 5 m (60,90 mg/L) , IfiL 3% B¢
[ B ) R W 2E € (P <<0. 01) , 3 B 53 Fh 4L 58 I 15
AAENEREEE 3.,

> 160 0: GST =
= 140 M: GST-AnxAS
vy *ok
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B 3 GST-AnxAS K3 M i&
Fig 3 Anticoagulant activity of GST-AnxAS
* P<C0.05,* * P<(0.01 vs GST group

SZEULEER, BNBBIF H RT-PCR i
MABKBBEASRET AEBKEH A5 ) cDNA,
HEKBITE P EMFEB LI T GST-AnxA5 &
H. KPTT SL8uEsL, EHEH GST-AnxA5 £F
RBOPLEE MG, & TAERN#E — 2R AnxAs
BN FARFRAT T T R EEAY
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