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[ Abstract] Aim:To construct the eukaryotic expression vector for mouse survivin fusion protein with a
His, tag and to express it in eukaryotic cells. Methods: The primers were designed according to the
mouse, survivin gene, and the ¢DNA of survivin was cloned by RT-PCR. The eukaryotic expression vector
for secreting type of survivin was constructed. After sequencing analysis, the plasmid was amplified in E.
coli and expressed in vHeLa cells. Then the recombinant protein was enriched by metal ion chelating chro-
matography and identified by Western blotting. Results: DNA sequence analysis showed that the cloned
c¢DNA encoding survivin was identical to the published sequence. The eukaryotic expression vector enco-
ding survivin which fused with an IL-2 signal sequence at amino terminus and a Hisq tag at carboxyl ter-

minus was successfully expressed in HeLa cells. The fusion protein enriched by HisTrap HP column was
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assessed by Western blotting, indicating that the protein was expressed in secreting form in HeLa cells.

Conclusion : The ¢cDNA of survivin was cloned, and the eukaryotic expression vector for the secreting sur-

vivin fusion protein was constructed. This study would be useful for research of vaccine which targeted to

survivin in future.

[ Key words] survivin; . eukaryotic expression;
7£ 1% % (Survivin) & i Ambrosini 2™ F 1997
E R T-M % 3 (inhibitor of apoptosis of pro-
tein, TAP) IR AL 51, B 142 R EBRA R, X 43
FRER 16 500 WRRKER ; EHRSLFES
FEEARER, EEEBNANKBRER. 0EREAH
M SRS BBTERENSBREY , BRE
FEMBER AR, 76K e iR (4
Bl BLARE R BR Bt R S B KK
MCARFMESE Survivin JUNMEIRYTT FEAERRE., FIA
Survivin ZEAFRFIRE R HEHTIAARIC B0 IR SRR I8YT ,
¥R Survivin S RERBENEBRBAERH T EZ—£
FiI % Je 38 B R AR 4K Survivin BB AR A M
(Dendritic cell,DC) "', B3, BFFE BAHE S S/
B, Survivin ) DC R£ 8 BB & A Bt M S8 B L
20 WL Survivin g SE4R 69 DNA 28 BB 92 1%
KRB, &PFFRETE /DR Survivin f cDNA
J&, BE— B4 I B Survivin SEAFAE B E
RIXBAKIFE HeLa M PFERFX,

secreting form; tumor-associated antigen

1 #R5FZE
1.1 #H

KEGFFE DH5a J8 B Novagen 43 &] ; pEGFP-N1
Wi & ClonTeth; 5| ¥4 (4 UIK§ BamHI. HindlIL Kpnl .
T, DNA & #:8 . {£H Prime STAR HS Tag DNA B
A8 EOES T RIRHESD TaKaRa = 5 ; PCR 3]
P(RE 1) 2T EERRA Y/ 7] (Shanghai In-
vitrogen Biotechnology Co) & i, QIAquick Gel Ex-
traction Kit 1 QIAprep Spin Miniprep Kit Jy i
QIAGEN /) ] 7= i ; pFUSE-Fc #{A M & InvivoGen
/N &) ; FuGENE HD Transfection Reagent % Roche 4
Bl 7= 5L ; /NB Hi-Hiss BT ( C-term ) FI SeeBlue Plus2
BERER S FREIRHEDR Invitrogen 23 8] 7 i ; Hy-
bond-P JEF1 ECL 1b2& & W & Amersham biosci-
ences /A Rl i ; BRI ALY B8 (HRP) fRiC £ 40
B IeC Hiikmitm Azt O 0%,

£1 HRREIREHESIWET

Primer number Primer sequences
1 5'-ATA TAA GCT TGC CAC CAT GGG AGC TCC GGC GCT GCCC-3’
2 5’-ATA TGG ATC CTT AGG CAG CCA GCT GCT CAAT-3'
3 5'-ATA TAA GCT TGC CAC CAT GTA CAG GAT GCA ACT CCT GTC TTG CAT TGC ACT AAG TCTT-3'
4 ° 5'-CGC CGG AGC TCC CAT CGT GAC AAG TGC AAG ACT TAG TGC AAT GCA-3'
5 5'-GT® ACG ATG GGA GCT CCG GCG CTG CCC CA-3'
6 5'-CTC TGG GGC GCA GGC GCA GTC-3'
7 5'-TGC GCC TGC GCC CCA GAG CGA-3’
8 5'-ATA TGG TAC CTC AGT GGT GGT GAT GAT GAT GTG TGG AGG CAG CCA GCT GCTC-3'

1.2 Kk
(1) /B Survivin cDNA £ KRB X T
£ GenBank H#ig /)KL Survivin 2K FF3)
(BF5:NM_009689) #i+514 1 514 2, PCR-1
BERN 50 L, BN BIAER) cDNA RHEAR™ , &
45 : 7€ 94 CHAEYE 2 min JFIFIHTEFF, Rf5 94 C

ARt 30 5,57 CiBA 30 5,72 CHEfH 1 min, 335 4
1535, H/ 72 C ZE{# 10 min, 3£ L QIAquick Gel Ex-
traction kit MBS HEEE R b MUk, Hindlll + BamHI
WEGTIH R MBEE § EiL, 54 Hindlll + BamHI
X EY] 8 pEGFP-N1 8k %5 #%51k E. coli DH5a
BRESHM, 7EE 4 LB 3R FRR L @M 37 C
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H53% 14 h S PREUE YR, 76 5 mL WK LB R
#BE T, B QlAquick Gel Extraction kit $f 38 iR
B, WETIERE ERBEANRERNELT, T
Fe M EFE P B SRR AFRINE,

(2) 43I Survivin ZEF ) PCR § 1§

(OPCR-2 : 4% IL-2 {5 S KIS FFFI B354 3

FIZ14 4, LA pFUSE-Fo 844 (InvivoGen 24 7] )

Ry i IL-2 {5 SRR a5 F 5. PCR B AN 50
pL, A 1 wLpFUSE-Fc 8RB, &KX 7 94 CTH
M 2 min [FFFERTEF, R/ 94 CAEH 30 5,55 C
Bk 305,72 CHEM 30 s,3E 35 MER, 72 CHE
{# 10 min, 3P4 QIAquick Gel Extraction kit MABHEHE
BERE o B & o

.@PCR3 Us|¥ 5 HIERSIY,51% 6 A

2%, LA Touch down 34T PCR ¥ 1 Survivin 4
1 cDNA [JRTKE B, 7E 50 uLAKR S, L1 pL /R
Survivin £ cDNA iR, &£4H:94 CHAH 2
min J5FFRATERR, L 94 CAEHE 30 5,72 CHEM 30 s
HAERIZMHT , 5 517E 68.66.64 .62 CiR K, &3 1
E3F,60 CiBk 23 MEFF, B 72 CLE{# 10 min, I
Pl QIAquick Gel Extraction kit MEIEWFEERE o Bk
#H.

®PCR4 FTAIER AT M4 HI 0519 7 M54
8, #AR J/NBR Survivin 24 ¢cDNA, H KR 1 Sur-
vivin 21 cDNA FJJ5 38, &KMO4HK:7£94 CHAH
2 min fEFFIEVERF, RJG 94 CAE#E 30 5,55 CiR K
30 5,72 CZEfH 1 min, 3t 35 MME, B 72 CHEf 10
min, 3£} QIAquick Gel Extraction kit M ERHSIH KEB
EdE A,

@PCR-5 5% 3 FIEETIY, 519 6 K
5|47, LA Touch down i #E4T PCR ¥ IL2 {55
A Survivin B4 BOE B A B, 76 50 pL A E
X PCR-2 1 PCR-3 =41 %& 1 wL 8, HAkM4H !
94 CHIARME 2 min J5ITHRTEPF, L 94 CAEH30 s,
72 CHE§ 30 s WAHRE KT , 2 AU7E 58.56 .54 .52
50 CiBK, % 3 /ME#,60 CiBKk 20 IMEIF, F 72
C ZE{# 10 min, 34 QIAquick Gel Extraction kit A B
PEsEEER B & .

®PCR-6 LI5|# 3 RIEMT|Y,51% 8 IR M
51#1, LA PCR4 #1 PCR-5 =¥y iR 1 IL2 {5
B BK I Survivin £4% cDNA % & His, $r& 8 Sur-

vivin & EHEHE, 50 pL &R, PCR &M4X %
94 CHZAEE 2 min [T FFEE1EIR, 2RJG 94 C A M 30
5,55 CiBA 30 5,72 CHEf# 1.5 min, 3£ 35 MR,
72 CZE/H 10 min, 3 L QlAquick Gel Extraction
kit MABRARMR RS B4 Ao

(3) pSurvivin JERL I E

L PCR-6 /=455 pEGFP-N1 % #iiE2 i 2
HFERE, 55U Hindll HE§Y) pEGFP-N1, [
ZJa , FHH Kpnl 55854, X EEY] PCR-6 F=¥)5 ,
H 5 pEGFP-N1 #{ki% ¥, #{L = DHSa BZAH
B, TR e R 40T , A PH P T2 R o SR BRI 4T Y
PR &, WP IE# 8y & & pSurvivin JERL, LA
QIAquick Gel Extraction kit il &5 $fr FIE 4 Rkl

(4) pSurvivin $#44 = HeLa 4Ih 3K R4tk

RAXF B K Y HeLa 40 H4HAR T 24 FLARP,
MK 30 000/F. £ 24 h EFRFHHBITFH
FuGENE HD % %437 il pSurvivin RRIB S WA
23 ~FL, B —FL i A FuGENE HD # 333 1
pEGFP-N1 8K MB&BIEAX B, KITHNEE
37 CHEHBRBEFMNIES, 2 48.72 h 2 BI4E L
o BT MET WL, pEGFP-N X BILE S
8,52 %, pSurvivin JERFLE R H A K K. ¥
pSurvivin FRIFL Y B W LA HisTrap HP £ /8
BAEVEEEE, B HeLa MBS,

(5) FEENH ST

EERES U 150 g/L SDS-PAGE A& 5, L 15
V B EHH 16 h, ¥ E H %5 E Hybond-P PVDF &
E,F 37 CL# A ¥ ( Tris-buffered-saline, pH 7.5,
E30ml/ L/MEMEMNO0.5 mL/ L Tween20) 7%
#H] 30 min, FEHIA RIS BRI RE(1: 3 000) B9/NR
Hi-His, Hifk, F 37 CIRE 2 h, YeHJS, 0 1:4 000
) HRP-% 51 B 1gG T 37 CIRE 1 h, lFFHT
ZRN, GR UL Alpha AR REHATICT.

2 #R

2.1 /7R Survivin £14< ¢cDNA R5EE
(1)AR#E/DR Survivin FFFIBITHRE RS, LA
/NEUBEBE cDNA J5#EdR PCR ¥ 8 th — 4 2524 500
bp K& DNA 1 Br(H 1,38 2) , 5T K/MER.
PCR =42 B Y] )G 5 [ HE B U] A9 i BL pEGFP-N1
B, ZUMVEEERNEAR(E 1, KE
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NHEMFLE, 205 HEBENFII—3 F51
1% 3% GenBank , Z5% 5 EU366955

1 2
bp

1.4:100 bpDNA $535; 2:PCR §"H B i/ B Survivin £ cDNA;
3. A OB A B4 ;5 : ADNA/Hind 111 Marker
B 1 PCR¥"#/NE, Survivin 24 <DNA &
EH RIS E

(2) PCR-2 .PCR-3 il PCR4 4} 51 IL2 {55
BR(E 2, 33 2) | Survivin G & H#7 B cDNA
(B 2,%iE 4) F Survivin B & & 55 3 B cDNA
(B 2,%E&5). AEBITK/I2512% 80 bp.100 bp
01470 bp, B & XN AR K pFUSE-Fe £k, 5 H
E BN Survivin £4& cDNA, PCR-3 #1 PCR4
&2t overlapping SR BEKE T34 RAEHy A34, LITHER
Survivin MBERRILAL A, K&, AT, PCR4 7E
H 3R A 45 His, iE T,

h.

sm._

200 -
100 —

>
-

1.4.6:100 bp DNA k2. IL-2 {55 Bk# PCR 415
3+ Survivin A 15 cDNA F13 ;S ; Survivin B A B 13 cDNA /B8
2 IL2 {5 E k. Survivin 4N cDNA RIS
JrBt#) PCR ¥ 3%

(3) PCR-5 X PCR-2 # PCR-3 =# Jg itk , P~
1 1L-2 {55 BOR Survivin B BOE By (B 3, 3%
iE 1), FEH RN (Hik4t,170 bp) o

(4) PCR-6 1k PCR4.PCR-5 itk , P ¥4
IL-2 {55 Bk fl Survivin £ ¢DNA K His, 745 8
Survivin & E A EE (E 3, %E 4) , 5HEH KD
500 bp ZAAHF],

T —
600
500 —

1. %45 IL2 {58 BKAY Survivin Z:EIET42 B DNA f PCR =4 ( #7k
4b);2.3:100 bp DNA #57; 4: %75 S Bk Hiss SRFSX AR Survivin
LERHABXNBEEOEEN PCR ™Y (#iki)

3 PCR Y #¥HA{E S RSRIBXAY Survivin ZHFT3 B DNA
DA SER 53R Survivin BA R B EEK PCR 3

2.2 Survivin ZAffI5bRIE RPAME

A L3R4 MBI AY Survivin @A B A ZEE 5 pEG-
FP-N1 #/5H R A%k, £ HindII #1 Kpnl S
Y] pEGFP-N1 £k 14310 B i) Survivin f-& FH HE
B (FE 4,%E 1), T4 DNA HEBEEZ. N
DHSa ¥4 FH M ERBEASNBRERNEL T,
HRFORL, W F S HF PR, 5 Wl a IL-2 5
SHRGHFF],3 0 E R Hiss IR B HWHRBF
Ff, %4> WA Survivin KB R IXBRIEFRKN pSur-

vivin,

588

1: L FR pSurvivin BT S E (FELRPUEIHHATA
5 B&) 52:100 bp DNA 477k
B4 Survivin BA R ERSMREBFOA RN R E

2.3 pSurvivin ¥t % HeLa g R &%

X FuGENE HD % ¥u3R7] ff # Y pSurvivin i
. DNA JEA ¥ U4 & FuGENE HD #3457 fl pEG-
FP-Nl BA WA ISR R, £24 h
B 24 FLAR A4S T WL 2Z , pEGFP-N1 X BRFLA & 7%
3¢ ; 1 F pSurvivin PAMNEHE B 5 ECFP HAEREE
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TR, R AT B MBI,
2.4 Survivin MEEBRNAELERBUR BN
T

H ey E 8 LA HisTrap HP SR IETHE
& Hisq $r%5 4 Survivin; 205 WEZBAEH
(B E 0 3 43 FI 2 AR B MR 48 2 200 plL,

Survivin A B HBEBHEN S FREY R
17 200 k% . REENBIHTE~,24 48 h f355E E
HEEB P Survivin B4 E B 5/ RIT-Hisg 8
AR ERN (S5, 5%E 1.2), MEREm s X
T F RN, 8 Survivin A ZE H7E L Hela 4
M B RS, LA S,

1 2 3

-

1:48 h F#4E;2.72 h Fi%kE;3  Hela 4058
5 HeLa 4HHIR55 /) Survivin MR B4
EH R Western EFiE 3451

3 it ,

ABFFTAEFREB B/, Survivin # cDNA Rl
L, ¥ Survivin A B AN REBE, ZREE
AR His, 74, L 7T HisTrap HP REX$ R
Froifh, W ELTE T34 RIS 28450 A34, (S B
B S T4 Th e, Rs e A A A R A
BUIL2 MEEIK, R WREAS BB M, &
HeLa 4l RO BRI 2%, 2 RBENEL T B
R, LIEE PSR ERETY, TR REE R P T
R, 43 WA Survivin B BRI %3 H 4%
BIMMIST. S RBSIRA : TWINEFHART
MRS I TR 2 , T EL A7 LA E 3 3k DC 148
B RS, MR DNA S8 i S g8
%t[lo] R

Survivin B #3557 BEBHEAR X, RIGTFHEE
H—AEEEE™ , Survivin PIHERERRE LA
FLARAR | B R AR RS FT A SO S M A
T, R B A AR ), 53 B ST $R58 LA Survivin
A 0 5 1 R 7 SR T 5 S b e v A B T 4 B
PR R R B R BRA N BREANE B
BIEMLA T AN SRR B S EM, BE3.

VA S R S B S B T L IR T, ZE R I R
o B A0, R DC B8 Y4 7 B 9 L PRl S e
WITIBIFE AR, B REE R DC A
B LG £ MHC S5 R H WHLER R4 CTL &
E, 3 AL B b 7 VE FE 3 58, Schmiiz S HFFX IR
B, %4 Survivin HLEBE DC A0 L3 8 2 5% B a7 1A
FERSMA ARt CTL, DC $i 8k Survivin B&EH
EAHE S WA %S4 MHC-I BRI # CTL, Sur-
vivin  FERB RN R R IERTRETI®R
3B, FEHRT RSB Survivin BE BB ERE
8K, BRI T H7E Hela M F HIE, BB
BT LA Survivin ¥R A DNA Mol AR R Htcw
R,

£, Survivin B—/5 pERE EAXMETM
FIH R, RTVE N R BEIRYT BT S, FE4E Dy DNA %%
B PR R & RN AL E A R IRA
3T, IR B MR R RS T R RO,
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EEHE, S . AETHES Jukat T AT RIS 577

BA(100 mg/L) At , X2\ EHHE
R BRR , £ 8RB YK BA (200 mg/L) 43
M4IME R AR TSR T, AT giE A B M
B/ AR NS

b BEHREW L Jurkat 4RHRINTE , E T A
NEEFHEANEREESHEEFAT  FEENR
M BER, A RF B R RO EZ Y E R
HEFMEEARE T —E LK E.
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