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The Construction and Expression of Eukaryotic Expression Vector

Harboring Homo Sapiens Integrin beta 3 ORF Gene Segment
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Abstract: To study the cellular entry of Hantavirus, we constructed dukaryotic expression vectors har-
boring Homo sapiens integrin 83 gene. The 2.3kb ORF region of human integrin B3 subunit cDNA was
amplified from the plasmid containing cDNA of human integrin B3 by PCR. Then the PCR products
with the blunt—ends were directly cloned into eukaryotic ecpression vector pcDNA 3.1/V5-His TOPO
by TA Cloning. It shows that the integrin gene was inserted into the plasmid vector by restriction en-
zyme analysis and PCR, and the sequence is identical with the reported human integrin B3 ORF gene,
then the recombinant expression plasmids were transfected into CHO cells in vitro. The transient ex-
pression products were analyzed by IFA. The results above suggested that the eukaryotic expression
vectors, pcDNA3.1-B3, has been successfully constructed and the expressed protein could be de-
tected distinctly and peculiarly. It lies a basis for the further study of hantavirus pathogenicity and bi-
ological characteristics.
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B E: MEAERAERITELIEWIE ORF) EFRASEREHE, Y EWRAE BIEINERE (Hanwirus,
HY) ZAMERERERERM, RECAMKFIIRITSIY, APCRAEMNFREREFTEEABERFTRIL
3 ORF #E, WA TA S HiE A pcDNA3.1/V5-His-TOPO #H k1, R AU A PCR £ 52, % BOW 7 IE w158

AR REHFTHE, FAINERSLAAMARSE B3 EE ORF EHERFIIEEA B, HELBEAN T L
B E CHO AT H TR Rik | SR ARERAERRIES pcDNA3.1-B3 BEEE T MM P REURIE,
X@iE. BAR; BIUH,; AR FAMERN; AKX

MES S R392.11 TR A TEHRS . 1003-5125(2003)01-005-04

PRl — 3 T HBAE B3 2E HV AN h /e
KB HY MBURPLEIBEE 7 &6,

1 #H#HE5Fk

MIBRE (Hantavirus, HV) 5 5 B4 R 1 32
WS RBRBURM X, 1998 Gavrilovskaya
IN &0 FkIEEEAE B3 WTRMES HV A KAE
A, 3IBT&#EH¥ENXE, A3XHPCR FEY

MU ARESES T B3 LEIFKEMHME (ORF) &
B, ¥ 5 A pcDNA3.1/V5-His-TOPO &+,
BINMET ARG E B3 LE ORF EFRAEBRAHK
ik, FEIRBREENSFELETPECRINE (Chi-
na hamster ovary, CHO) ZHMH #H4THET RE, M

WHs B 3 :2002-4-19, % [E B 3 :2002-06-17

1.1 ##

1.1.1 Gk, Hsk S5k SARSESTTBIL
< cDNA #)JF# & 3% R i 2 B TSRI ) Ginsberg
M E®; EB &Kk &K pcDNA3.1/V5-His-TOPO ¥

B Invitrogen 2 7; DH5a Bi#k3| A o B Hi i BE 5

e A 2 FTI(1973- ), &, BRITWR BN, 106, B+, BIFL N 020 HY SUBR 5,
o FAMEERMA ATN951-), B, FIATHE L M WL BN W NS ATE M U KM R, Correspondence author.
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¥ BEAREEF ISR, CHO 404k iy 45 U E B K%
(RN 2T =Y I
112 FERN:RZEHA TEM Hind T . Xho 1,
BamH I, Pst 1, Xba I % TagDNA B &4 8 W H
Promega 22 7] ; DNA MIMUR ) & W H Promega 2%
Al /NER B R AR &Y RSN R H
&t ; BB Ak Lipofectamine-2000 &% CHO % % #%
3 CHO-S-SFM I M B Gibco 24 7; /NRILAEB A
AR EEPTEAERRAMEBRIEL AT (Fluo-
rescein Isothiocyanate, FITC) #5xic B 1L E H1 /N B
1gG 1§ F Chemicon 27,
1.2 Hi&k
1.2.1 53|19iRi+ S HKWEEBNY 1. 28 GenBank
ARMMKANEERDT B3 2K DNA FEHI WK,
& B T DNAStar F Oligo 6 = W8 483 T 4 &3
¥, ANARSEYWTRAGAR, HP24£H3 1Y
Bk — WP 1% 2.3kb H BOELLR T, A EY
WSS, 3FF P4 S 53| A Xho I G A,
Xho I B RN RIBBYIALAR, AT BB,
A& NBEESTF B3 £ K cDNA K JF R
pBluescript 11 SK (+) Integrin B3 A #AR, 4 5ILL
Pl1., P4; P1, P2; P3_ P4 43|14y 1% B3 81
# [ ORF X (21-2342bp), KL P1, P4 45|41 K
PP 1 2 ERE, PCR RBERER . B4R 0.2uL 3
¥ P1, P4 % 10pmol, 2.5pmol/LANTPSuL, Taq B
50n kat, 10xBufferSuL, #0223 F/KE &4 H
50uL, PCR R M %4. ZEEB T (70CEAH) &
8. BR53I1WIEE, 94CH M Smin; 94°CAH
60s, 62°CiB k 60s, 72°CIEfH 120s, 3t 45 PMEH
T2°CHEf# 30min, FA3I4Y P1. P2 1 P3. P4 BV
BE PCR RN K RFR], {B Taq B EBEMH A,
TEF S HH 94 CHZEY Smim; 94CHEH 455, 62C
iB kK 45s, 72CEEfH 60s, 35 ANYEFF; 72°CIEfH
15min, PCR =Y 2B RBE#ITEE, H
FH Promega %+ ] PCR =¥y [F WA R & [l i 4k
1.2.2 EBRRZBENMEREE. BAEER
Ry 9 2.3kb &9 B3 T {7 ORF HEH A
HEFEHE pcDNA3.I/VS-Hi# TOPO® (Figl), &
B8 Invitrogen 2\ 7] B pcDNA3.1/V5 ~HisoTOPO® TA
cloning Kit #1E 46 83 I b0 LUE M i S i AT B 8 |
B, BEAR. HWdgiekK B3 TREBEEAE
B PCR /=9 9uL, TOPO® # ik 1uL, 6xBuffer2pl,
B r 2 EH f# &7 TOPO BMEA T, 12C~16CiE
B, MopL EEF-VHRILBRZEHNE, BT

Amp'LB A+ 37CIRE 16h BEVLPLBAEE, T ig
JEhiR . Ak, KRR EEY A PCR
K5, EEBUEMBEARMEMYERRE, X2 g AANH
¥E ABI PRISM™ 377XL DNA H sl FF{L b #17&H
BFFIRIE, B DNAStar 4 Y84E#ITFE 52047

1.2.3 EAFBEYR CHO M: RAKEFEEN S
DNA # 3 CHO 41 & 100mL/L A4 M E (&

| TACloning l

1 B4 EEREFB pcDNA3.I-B3 MR
Fig.1 The constructed recombinant eukaryotic expression plas—
mid pcDNA3.1-83

ARV E 10mgl) &K% DMEM 3% 3 # 37C
50mL/L CO, $55%, 4MMITER: Juhi 24h ZBRBEA R,
Pl 2x10°, HA/FLEER ZE 24 FLIE SRR (NB X H
B h), HHEMRNILEEET 0% LiE, Bl
X I8 B i R # CHO | AR S00pL/AL, i
HFLEBEMA 1000l pcDNA3.1-B3 (1.0pg) /IEFE
& (3ul) IBE&#, 37°C SOmVL CO, 535 6h J5, B
BAFHOSHA RN LME CHO T A HERE,
G FEa2nE, REBEARER, AFEFREE
15min, AT,

1.2.4 EHRNER MR PREIQED. XA
HFERERNTE, AR H EE G A PBS %
Sminx2, Ik, KT, #m1:50HmBEN/DRMR
ABERBIEREPAFEN K, 37CRBE 1h; PBS
Y& Sminx2, K, KT, HBMA 1:200 HEK
FITC #ric MR Hi/N B 1gG, 37CIEF 1h, PBS ¥
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BRE % ABEGE B ERABRERAEANHRRRE 7

Sminx3, &K, KT, FOLBMETME, o5
LA R — P = AR R 69 CHO ZEARTERAMEXS IR,

2 #X

2.1 BRRBRYEERE

sS4 PL, P4 ¥ 34 2.3kb B B3 W8 {
ORF R H, FMRWPLERHEAF, RERRH™
Y, ¥ % Fr B 5% A pcDNA3.1/V5-His-TOPO #
hdp | #E{LERZS DHSa, 7E Amp $1HER9 LB AR
FAT RSP R E K, BT PL,
P4 K5IY WY, AWARE, BALER, &
MMM PCR =YE VB EREREMNEAGE
REUKR, o By i LA A R A B R A R K
EH.
2.2 EHMRN pcDNA3I-B3 LT
2.2.1 PCREE: HISI¥ P1 P4y 5SS
RAHEMFMFER, XABMERC A SK,
2.2.2 MUI%E: pcDNA3.1-B3 H Xho 1 BEYI75 3
7.8kb BT Bt , FH Pst 1 B§ 41458 %) 768bp, 1.4kb,
5.6kb BT A BL , FHl Bam HI 241782 1.5kb, 6.3kb
M A B, A Xbal 0 Hind 111 BEY115 %) 2.3kb,
5.5kb W THH - Bt (Fig.2), ¥125uEBH B MR A IE =] 52
& A pcDNA3.1/V5-His-TOPO #fk+

PE 2 2 2 R PR o 4 19 LD G 2 A
Fig. 2 Restriction enzyme analysis of recombinant plasmids

1, N-Hind Il Marker; 2/7, pcDNA3.1-B3uncut; 3, pcDNA3.1-B3/

Xbd+Hind Wl ; 4. pcDNA3.1-B3/Bam HI; 5, pcDNA3.1-B3/Xhol; 6,

pcDNA 3.1 -B3/Pst 1; 7, DL~2000 Marker.

2.2.3 MFr%EE: SABEEST B3 LHESL ORF
HEEFIIE, A34SRE, Hb2 RN %E
T, B—bERERT-C, FHBIEEAMMN
Ser121—Pro121, HARF W B3 Lo S SMELE
(237-248 AEMBEMBE S U)X _HMBE
FHE (119 REMFBKE)IThEE; 54 AT
I B 7 45 SR R ] BE AR AE 2% R B R L I4E IR, i
—HEH] BRI A AR REIE,

2.3 E4RH pcDNA3.1-33 & CHO R ysRiE

R AR N5 89 pcDNA3.1-B3 3 CHO 48 ey
YRR 30%E A ,CHO 40 fR B | K& p 3R g a]
RAF RS ERE(H 3 IR, Fig3AB), Bz
H AR CHO 41k W As R M58 (3 3 B AR, Fig
3C), IFA 453K 8 ,pcDNA3.1-B3 7E CHO 41l i,
WFRIXT NBEEESF B3 LHEL,

3 Wk

BEER-TMEZERK, BMH S FP—%
TRAFETHAREOVEEEED, HRAK RS
a, B EHEEELNMBEBRESNRRE B, &
SEER o, BIEBMURREEGER 20 ZHES
Rin¥f. BAE B3I LHENS X GPHla, H CD61,
5 F & 105kDa, B 741 M ERBEEAR, HF
237-248 HER R E X F RIE 1AL & FR it 2 F %
HIEM, B3IHA o lIbB3, avB3 AMIER. o« llbg3
RIM/MME E—FFEREESER, EI/MRETEL
m#ERPREEREM,; avB3 REAT /ML, A
B4, FEEAMEHY . NK 4000, B rEge s
HHERI M, ERATVEHRNAR. BaaRmE
A, R EHEH (Vitronectin VN) 31k,
HE5VNEaX4REANE B8 EEEEH,
FHA S /MRS B B B AEAL Y VN, i i AL4TMR

EH avB3 B BTSN LRSS R ) 3 ik

B4, MmmEnENEKRER - EHNENTIEM,
IS E B3 @R RERMAFEH RGD &
FalfrRfo —tEARE (BRE. DBRERE,
WiERBE AR A9 ) B AMRMERR 45,

EERBURH HY E2t R AHKES, —&
HV EEREB T HEE#HI A, FFrrps| Emas
TR EREME R EZHENERK, &4, HV
WP EMRTE2EE, HV WA R L
CUEMERY, RENEEEIERRREARZ AR
SE W, JREES 40 IR R A N K 556 R R
ERABTHRBHFN, ARAAREZRREZE
BEEOSIBEEH, GBRFENZERERE BT
HGBEEA L, BMNHFRETRE, SaENFHE
B, IR AT R B SRR SR A O AR B 40 0 F BH
W B A B0 BB A SR M AR TR R, AT BR AR
B, REHRENTUREEEM.,

M+ERT, BRSAE 3TE HV ZIEBBR,
BERARBEEHE, 1998 4 % E Stony Brook K2
E¥ R B Gavrilovskaya, INUZE 2 4R ELBEREE HV
MESSHENEESEMHTEAMBRMAMR, HX
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MR EFHSIRXES, BIREY. BaRR3W
BER HV BURRERNEENRM 24—, #8
5 2% 19 1 B 8 3 O K /MR T BB R E E BUR
Bl AR, BERN BT R DHEERS,

RT - FITEEE B3 E N HV ZAE M
B, RIMNEFHUBEAERGEBIEEORFEHE
BEARE, YA HPCRI WEKMHF B, —
R AyBEY ¥, BHAVHNER. REURK
RS 5 %k, BT A EBAEATEE
B, FESBRED. B, BHERE, EXRT
F 128 LA-PCR (long and accurate PCR) k%91,
— KM, BEHH H 23kb KERE R A BT,
BEHRMABENT. —. sIRi—QOS58ERE
RMILER;, OQEYERGC,. CFTE,;, OKEH>
20bp; @iFE YK MRE, =, EREBEERX
BAREHAEY AL E, BarhEm/NEFBH
R4t fb i & — AR A RFLE TS BA B F 3c B W AR
FhiE, BIEGHNE - SOMEBEEIFHEARFER
DNA ¥, = BEFEIRSHE—OREMR
RAMEBRE, HETHeE,; OF Y5 mE it
B, @Esh, W, A EEREEER R
7 1109 DNA ¥ B{UHATY ¥, EF 3 DNKIBE S
P BN, BAMEMRE, BEROSHAEN
FRBER A, BT Taqg B BEAR SRR
IR EE R AR RS 10YHEMES, BV
23kb FEFHE 3 TMTHEMNEREETERDY,
WY WKTERE R, ZEIESR 3° -5 5
P EETE MR DNA RS 8 (W0 Pfu, Vent R G 8),
HRAEGREE S TR Tth BEBE, UNESHE
BE FBR DNA & B ) B AO 85 B 2 0 B A 8,

EREEERE L, RAITE A Invitrogen 2 7]
pcDNA3.1/V5-His-TOPO TA SR % E A R &,
RAERE, ®R#E, fiE, S8EREA, BhH TR
TR AR BB K (>1.0kb), MZS5HEEMN XK
# One Shot TOPIO Chemicaly Competent & 3% 75 4§
EEZREMGERY, BRMEREBRERARTE
¥, SR AEM, S48 St ——nig
B EEEPCR BW=M AR, ¥ KREZEEE.
FERERRE, JARPFHRZEEE, EHEL
MEBRRME R EHTEL, RIEABREE
B3 I & ORF % K %2 & A pcDNA3.1/V5-His-TOPO
Rk, WE pcDNA3.1-B3 EEEiAH &,

HEHBEHERAB RS E B3 BN HV ZHEAFF
¥, XL S M 0 Tool TE # Loftus JC H 2% ¥

BOAR KRB ST 1, 75 B Yt I B4 BB pcDNA3.1-
BIFERXI HVAG R, IFRHEESEBI BRZH
CHO 4ifd, RAMRHE KN 5 DNA BB HEAH#ITH
o BZEAMMETEE, BFEREEHRIRA
B, MERRIBEPEHLBEAEAEFH
CHO ¥ L 35 FF HAATIE R, DA TR
HHFRE, SGAHERERFEARSE B3 TR
7 CHO M F B IR ERE,

ABEE B3 EEAKRZEIBRIEN BRI E R TE
WA AR B ERIE, IS FKFEEA HY
FIBURHLEIZE T 248l ; b HV 4y 8R4 a9 K358
WA B DT HY $iBZ5 i HE ML T %0k,

B HA KOO LR S T M TR AR
ﬁiﬂjo
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