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Establishment and identification of B16 cell line stably expressing human survivin gene
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[Abstract] Objective To construct the eukaryotic expression vector of human survivin gene and stably transfect it into
mouse melanoma B16 cell line. Methods The full length human survivin cDNA fragment was amplified by PCR and inserted
into eukaryotic expression vector pIRES-neo; the restriction enzyme position and 6 his tag were added to obtain recombinant
plasmid pIRES-neo-SUR-(his); ,» which was then transfected into B16 cells by Lipofectamine 2000. After screening culture by
(G418, a stably transfected cell line was established, and the transcription and expression of the human survivin gene were
identified by RT-PCR, Western blotting analysis and immunofluorescence assay. Results The result of restriction enzyme
digestion and the sequence analysis showed that the recombinant of pIRES-neo-SUR-(his) was successfully constructed. RT-
PCR results showed survivin gene (about 530 bp) was amplified from the total RNA in the group stably transfected with pIRES-
neo-SUR-(his);. Western blotting analysis showed the expression of survivin protein in pIRES-neo-SUR-(his), transfection
group, but not in the control group. FACS and immunofluorescence assay showed high fluorescence signal in pIRES-neo-SUR-
(his); transfection group, with the fluorescence positive rate being 91. 38% when No. 5 monoclonal antibody was used; no
fluorescence signal was found in the control group(transfected with pIRES-neo). Conclusion We have successfully constructed
the eukaryotic expression vector of human survivin pIRES-neo-SUR-(his);, and established a B16 cell line stably and highly
expressing human survivin gene.
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Survivin &M Ambrosini 2"V AE 1997 4E & I
Y E B — PP R T L 2 R T & Ginhibi-
tors of apoptosis proteins, IAPs) FKEM R Z— .1
J2 E T iR BT 5% 50t ok R B R AT R AR 2
4 R 2 BE H A3 A0 A Al R b LT A AN B sur-
vivin BRI H7E CD34 " B 86 T 40 ML | b B¢ 5 i 4
JL | B B LB L R DY 2 A A R A S Y I R
1 e o] R I B A IR IR B survivin, 1 7E 22 5098
20 20 v D) AT AR 0 B v R AR Y survivin, JEHOJRFESS W
95 I g | LA 9 R R R iR A URNE H A
ZUrf survivin 19335 22 508 3 5k g 12 b fG o7
WEFE BT S . L survivin S ST BB T i R 2 1
MG FE A . B 28 1k AR AR W6 9T R ) £
SRR survivin VB A 5 B IR Y 3 PR T Al
R T R R TR

I, A58 2k 1 PCR J7 &9 35 i A survivin
2 RIEH K cDNA %i % 57 51, FI AT DNA 4 #R
A HE 17 4 A B B A% K 3K K pIRES-neo 1, #| H]
PHES T B R e Fn G418 ik Fi A, 2 i B Sr fa e
FiE N survivin B/ B 8 40 ML R L O S 2R SR
BEE HLAil

1 #PIFHE

1.1 FEZMHARXA pIRESneo #H L [ Clon-
tech A F)  JBZ B KM HFE E. coli DH5a F1/) B
R BL6 41 N A E AR A7, & R H Pyrobest™
DNA %4 [, T, DNA & # 8 4 TaKaRa 2 &
firs DNA BR# N VI Nhe T .BamH T 14 H New
England Biolabs 2y, PCR F=#) 4lifbif 5 & . b B
JR IR 37 & | Bk i RO AR & 24 A b T =
ERE AR AR, F Y] Lipofectamine 2000 4
Invitrogen 2% 7 i s RPMI 1640 332 Wi A Gibeo 7
it 3 97 AR AR LTE W A BT DY 2= ST A R A G418
4 H Amresco 2~ Fl; DEPC W 8 FigA TAY) T1E
H AR5 A R Al s TRIzol I H Promega /A Al ; RT-
PCR {7 & (ReverTra Ace-o-) W H Toyobo 2\ ] ;
6 > hisf BUIR T 890, FITC 453 9 1 2 Bt /N BRI
HRP Aric iy 5t /h B 1gG B A Jb 5t 2 4
Br e R A PR A A 44T AL A BD 2 A 8 H 4
P BN M B & Y6 (super ECL plus) 1y H db 52 3% F)
I HE AR PR ]

1.2 A survivin A B 897 3 4 GenBank % 5%
N survivin £ JF 5] (NM 001012271 #1514,
DLIR BT A SR A 0 5 A survivin 2 5 BT 51 By
R BEAR I AW, BT Y. 5-CTC AGC
TAG CCA CCA TGG GTG CCC CGA CGT TG-3'

(GCY% = 65. 62), FHF51#. 5-CGC GGA TCC
TCA ATG GTG ATG GTG ATG-3 (GC% =
55.56) , Hod oy e B T IES I 5 wmm A T
Nhe | 1 BamH 1 W VI 5, I H 76 #2515 1 5
WINT Kozak F51, 519 H Invitrogen 22 F & B,
1.3 A survivin B &k Bk M & Lk
PCR F=#)F1 pIRES-neo 3% M4 Ji 47 43 31 FH FR il #£
YIE§ Nhe T Al BamH T B V)5 . 3506 0l 5E 12 H K 53
B EN il , 24 T, DNA % 8 8§ % 2 5 5 b A
E.coli DH5a BEZ S KIHATH , A R H &R IR
7 36 , Pk HUBH M 7 B AT WU BT AT PCR %52 , FH 1
e B JBTORL 28 I T 43 AT O E S 0T 4w 44 8 pIRES-neo-
SUR-(his)s.,

1.4 #E 4 F A survivin ¥ B16 @ e & 09 i 5
HEHE G418 I HE Wk B . i A AL 100 421 il 1) 2%
FE¥s B16 4 f i Fh 2 96 fLAR 15 7% 8 G418 # R
0.200,400,600,800,1 000,1 200 mg/L K ¥k B B
A FLH, AR B 3 AN AL, LSS 10~ 14 d,
67 0 42 R AE T A A A G418 W JE (1 000 mg/L) , Bl
VE R 5 08 5 i T e Tk B . TR A2 KR B16 4 e 4
FE] 6 LA, 24 h 5 HICA BB H 70%~80%
i, ffi FH Lipofectamine 2000 #4174 ; 37°C . 5%
CO R FA R R F7 L 5 6 h &4 10 %0 H L4
M 9 RPMI 1640 35 FR M4k 2215 955 24 h J5 ¥ R
1 s 3P LK 4 i AL AR =AY 6 FLAR b 3 775 1L AR
J& 24 h, FF A0 LN BE FS BN EE 45 5 1 000 mg/L G418
Y i 3 5 IR Nhe T \BamH T #E47i ,

1.5 AT HJmpe ey £ i I et B,
bR 2 d B 1 R EE SR N 47 d J5 BB R AT
U2 1Y NS 7 A e 1D S 1 O N T e E B N
7 1 B 20 AR A B BV AT A Sy 2 BH 4 40 i, 4k 22 s &
FHPE SERE B 6 FLAR IH L B3GR P K5 9% L 1
1) M 20 B B SR D AR AR IR G e b Bl S H R
A BRI RE T E A T BR v B AL AR A . TSE X 96 FLARBREE
L HEZ AN BT A FLINA 100 ] 852 B KR A
FERERRE R 1X10°4 /L, 4% 200 pl/FLEEFT 96 4L
M AR 1 HE R IR IR 100 (0 40 M0CE2 70 F 55 2
TRA1E G 2 HE I E 100 ] 2280 F 55 3 HE, B2
558 HEL EE 1 HEB EFE 100 ] 40, B 40 A 0 BE
ARG EE BB TS PRI RS A LA
Bl B RIC R A KB AL, 10~15 d J5, B A]
Pk 5 R AN L R

1.6 RT-PCR # M survivin # F K P8 k& I
AR B A K 0 B ST R AN D, SR TRIzol ¥ 2 U
RNA, JFE3% 20 pl R dom A S ¥ 5 B 5 RNA
12 ul, 5 X RT Buffer 4 upl, dNTP mixture 2 ul,
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RNAase inhibitor 1 pl,Rever Tra Ace 1 pul 1R%), LA
LBV AT SO SRS R :30°C 10 min,
42°C 60 min,99°C 5 min,4°C 5 min, %% #17 PCR
JNEAE 50 pl RONAAZR T cDNA R 1 1, Ex
Taq PCR Buffer 5 pul.dNTP 4 pl. EFHE5I#94 1
pls Ex Taq i 0.5 pl, K #NE 2 50 pul, R 25 F
H: 94°C 5 min;94°C 50 5,58°C 50 5,72°C 2 min ¥"
30 MEF;72°C 7 min, ¥ PCR =¥ 178
K HT .

1.7 &G %% &N survivin #F K T 89 &
B W B K B e B AR, 100 ] = 280K
AT MA 3 X E AP 50 pl, K H & 810
min 2 fE A0, 250 J5 B B 51T SDS-PAGE H ik
(fEE 80 V.2 h), LA % & PVDF & I (fH i 180
mA,2 h),50 g/L BAEWI M =Rk 2 h &, 5
121 000F B BT His brik 4°C ¥ F i 7% ; PBST
VR 3 WLORJE5 1+ 5 000 F BEAY HRP #5ic #9 1L
FYUER 1gG EIRMWH 2 h, PBST ¥ 3 K. ECL
WA EER.

1.8 #EZE X XA M M A surivivn 89 k& WE
X B0 A 0T A B g R A L, PBS Uk 3 UK, A 500l
FIALWE (L = 10 B B IR A 5 = I AT 4L 10 min, 4T
FLEE G AT 20 ml/L L3 A9 PBS 2 1k 0, B
O EBR BV s INATE 12 50 Fi B9 BB His 100 pl.
RAIEZIRMEE 40 min, PA] 4 FF 10 min B L E
Vi AL R A5 RS PBS Uk 3 WK A 1 50 Fi B
1) FITC tnic i I EHT /MR 1gG 100 pl RS G %l
M E 40 min, B EBEFE 10 min BRE G MM HE
S5 9RJE . PBS ¥k 3 KL A 500 pl PBS & 4 i, i
A7 U =X AR A T, O S SR R B N B R GA
15 B4 IR,

2 &H B

2.1 A survivin A AR B hMERLERE K
PCR ¥ 88 J5 B9 survivin A B (K D #Ef74iib 5 5
pIRES-neo # 1k #f 17 1% £z, IF #17 PCR M B V) %
FE LB R A B R IR 2K pIRES-neo-SUR-
(his)s 23t BamH 1 1 Nhe T SUEY] 5 5 4 538
bp H1 5 300 bp PI 4454 . 5 B M3 H A B survivin
& 7 B pIRES-neo [ K/ — 20 A 5 151
Pty 38 T RN 538 bp (9 H B3N A (]
2), MFLERESWH AN survivin 2 K F 5158 4 H
7], 2 BH 12 7 2 R A A T

1 A survivin £ KEF K PCR ¥ 1
Fig 1 Amplification of human survivin gene by PCR
M. DNA marker(DL 2000); 1. The 538 bp fragment of survivin
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B 2 EFiEFEK pIRES-neo-SUR- (his), & PCR B W EGH] L E
Fig 2 Restriction enzyme digestion and PCR
analysis of pIRES-neo-SUR-( his),
M1 . DNA marker(DL 5000); 1. pIRES-neo-SUR-(his)¢plasmid; 2:The
fragment amplified by PCR; 3: The products from pIRES-neo-SUR-
(his)gdigested by Nhe | and BamH [; M2. DNA marker(DL 2000)

2.2 F %% B16 @M survivin # F K P8 KA
RT-PCR 43125 5 (B 3) B R AR S PR AR 45 I
FasE # Yt pIRES-neo-SUR-Chis) [ B16 £ Jiftd fiif 1l 42
B RNA FP 438 survivin 22 (29 530 bp) » i 1A
survivin ZERTER EFE I 00 Bl6 MM FKF L5
TRk,

B 3 RT-PCR 4 # i E ¥ # pIRES-neo-SUR-( his) ¢ HJ
B16 4B survivin B E # R IE
Fig 3 RT-PCR analysis of survivin gene in B16
cell line stably transfected with pIRES-neo-SUR-( his),
M: DNA marker (DL 2000); 1.
PCR; 2. ¢cDNA of B16-pIRES-neo-SUR-Chis)g; 3: Total RNA of
B16-pIRES-neo-SUR-(his) g

The fragment of survivin by RT-
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2.3 ¥ %% Bl6 Wi P survivin E @ 6 kA E
FA 338 B S8 G 0 25 51 (TR 4) Wl B 5 e pIRES-
neo-SUR-(Chis)s 1Y B16 4ff }fd 58 98 £ W | survivin /Y
FE A I HE 23 JBORL 5% e J5 1Y) 200 i 000 A5 AH R
By 447 (UL GAPDH /E R A N 2, £ survivin
AR E Y pIRES-neo-SUR-Chis)« f B16 4 iy
AR T Rk,

1 2

— Survivin

B 4 FEEH S pIRES-neo-SUR-(his), 8 B16 28 il
survivin EHE B REHNESITER
Fig 4 Western blotting analysis of survivin protein
expression in B16 cell line stably transfected
with pIRES-neo-SUR-( his)
1: The experiment group transfected with pIRES-neo-SUR-(his)¢;

2: The control group transfected with pIRES-neo

2.4 F 55 BI6 My sk K ouew  FaU i
A B 5) FHOE I 5 A2 5 A0BE (BT 6) 6 I 25 2R W7
FasE 5 Yt pIRES-neo-SUR-(his) (1) B16 2 Jitd 45 5+
PEBTOR A I 2 7 R 58 6 3R Gk (B R IBFT77. 90 %
91.38%), H 5 5 Howw BE MY 9O Rk R Ry
91, 38 %0 . Ml % WE 2 SR 2% Y% Ji5 1) 200 it D) 52 A A I Fr)

200 %0
80
160 70
60
2 120 0'?\2:”’ 2 50 91.38%
é %0 é 40 Ml
30
40 20
A 10 B
0 0
10° 100 100 10°  10* 10° 100 10° 10° 10*
FITC FITC

B 5 FEEHF pIRES-neo-SUR-( his) B
B16 20 i 9 i 240 A R 5 4
Fig 5 FACS analysis of B16 cell line stably
transfected with pIRES-neo-SUR- ( his)
A: The control group transfected with pIRES-neo; B: The experi-
ment group transfected with pIRES-neo-SUR-(his)

6 FEFEH L pIRES-neo-SUR-(his), i B16 40 ffE £ % 5 St 46
Fig 6 Result of immunofluorescence assay in B16 cell line stably transfected with pIRES-neo-SUR-( his)

A,B: The control group transfected with pIRES-neo; C,D:The experiment group transfected pIRES-neo-SUR-(his)s; A,C: Fluorescence im-

age; B.D: Bright field image. Original magnification: X 20
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K5 FEWR IO 2 2 T 9 A A A R G A b Y R )
T B A TE R A0 A A R R M 3R
IKE L survivin A4 DL E 3 A&, HIE . sur-
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HEAT L O T SO DY 32 DR A e R ROR |
S H RN T RS 50 SRR A8 i A R
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) 7 356 2% 1R AN [|] 9 J2: , pIRES-neo #4& 1 # IRES
PR A IR A 150 e 51 B ARG o5 7 TR 5 2 A4
A AH & e PR B2 AE — RS, T W) B R SR A 1 A% PR R
RNA {HF3 X4 A0S 1, 3Rk v] DL G IE
IRES J7 91| % 45 (1 48 A OC 5& R 4% B 2k 37 3k 5 W]
[ 1) € 38 B 0 b 384 0 T 8% 6 31 40 i 35k R4 o 1 A
KU ARBFIELE pIRES neo # M 1) IRES 51 I i i
AT survivin 3 L 179Z 7 810 I 0= F 7 B0 1 0
1) neo FEH , ZF HLFRIK BT LIBT G418 11 b B A )i 1%



AWtk AL &L RRERIK survivin FEH Y B16 41 R (0 87 5 %K E *+ 363 -

IR survivin B FHME TSR, 5 AT ST 38 o 0 1R Med, 1997,3.917-921.
T L2 T 4 MR TR TR L 24 32. 26 %4 1 2 i BE s [2] % B, &794%. Survivin 2 K5 1 16 97 100 3R 40 0% P i 98 1

. R gE k)] EREFR K2, 2007,32:1118-1120.
s survivin A HCHE 7 HE— 15 9 3L S 2 4 28
5 survivin AHCEATIE— BB L BACTT L BEAR 0y e e s Survivin ISR, B

27T 5 £ B16-pIRES-neo-SUR-Chis)s f B 7e [ 21 Jifd BEEER 200814 658-660.

1:* ’ E ﬁ *\/ﬂ\ UI]IJ ’ 5# ZEIZ % BH ‘@ %:2 ijj % ﬂ‘j 77. 90 V* [4] Tsuruma T,Iwayama Y, Ohmura T, Katsuramaki T, Hata F,

91. 38 % ,ﬁ?u Tfﬁ,ﬁﬁ E’\Jigﬁ H E]/\J . Furuhata T,et al. Clinical and immunological evaluation of anti-
)Iﬁ E E"]*ff}ﬁ% ﬁ [{%/\ E@i%lﬂj ﬁﬁg , iggé @J apoptosis protein, survivin-derived peptide vaccine in phase [

clinical study for patients with advanced or recurrent breast

A 5 40 B 4 Sk B A I 2E — 20 A 5T DL SR TR S
. E L) Bl LB e o e N cancer[ ] ]. ] Transl Med,2008,6:24.
*}LJEE‘J&EE jJHb » A .E H 5= )EH Eg#ﬁﬁ)‘iﬁ [5] Idenoue S,Hirohashi Y, Torigoe T, Sato Y, Tamura Y, Hariu

?212 o é}_ﬁ H’ﬁ HTJ- iié élj% EI/‘J éEH E@ i ?.}g ﬁE ﬁ]z %‘% j‘i E EI/‘J % ’ H,et al. A potent immunogenic general cancer vaccine that tar-
'fE ﬁﬁ% E]T‘[‘ I‘Eﬂ E’(J FiE {/( . ﬂi ﬁ% % é’ §|J éﬂ] H@ R H IZF' E]/\J ﬁl\ gets survivin,an inhibitor of apoptosis proteins[ J]. Clin Cancer
EHE PR 2 DR 400 i 3 28 46 T 3R T o 2% 2k, A il b Res 2005, 11: 1474-1482.

[6] Otto K,Andersen M H,Eggert A, Keikavoussi P,Pedersen L,

BOMFHEDT RE A% B & B 17 40 M SE R 4l b, (H X 2
20 it R AN AR E Y IR A — A IR S A RE S B 5 A

Rath C,et al. Lack of toxicity of therapy-induced T cell respon-

ses against the universal tumour antigen survivin[ J |. Vaccine,

U585 TRT 1) 200 o A o 3 A L DA T U 5 R 2 SRy B K b 2005.23:884-889.
Egi’?;%éﬂiﬁﬁ ’ lﬂﬁxiﬁ %ﬁﬁ?ﬁ%yjﬁgﬁ% o Z,K [7] Xiang R,Mizutani N, Luo Y,Chiodoni C,Zhou H,Mizutani M,
E}F%J‘E ﬁ e %‘ %HEFE ng‘\ EF E(J % KHE i_';g é,ﬁe ¥ G418 j]n et al. A DNA vaccine targeting survivin combines apoptosis
Eﬁﬁ?iﬁgf(?ﬁ‘ E‘J%&i%ﬁ survivin % El@ B16 éEH H@ *ﬂ% with suppression of angiogenesis in lung tumor eradication[ J].
WA R T R, A 2R 0 6 5 %0 e R 2000,05:905 501

° - [8] Kitamura H, Torigoe T, Honma I. Asanuma H, Nakazawa E, Shi-
Eﬁjﬁ# ﬂ} E"J ]jJ ﬁE %-*? j:’—“%,ﬁj‘: T JEH E@ éBSI H@ *ﬁ w, mozawa K,et al. Expression and antigenicity of survivin,an inhibi-
?{% T ﬂ] ; ﬂtﬁé E/‘JSQ%L\%EF o tor of apoptosis family member, in bladder cancer: implications for

specific immunotherapy[ J]. Urology,2006,67:955-959.

[ % x #] (9] MWHPEZ . L. BEBS. pcDNA3 5 pIRESL. neo i ¥ 4

BT £V HOR IR ,2002,13,:115-117.
[AXHmE] THEZE

[1] Ambrosini G, Adida C, Altieri D C. A novel anti-apoptosis
gene, survivin, expressed in cancer and lymphomal[ J]. Nat

B S L e o St S S o o A e S e e e s o

(EEXRFFH)(RXR)EREE

CEBE R 2 (RS Y (Journal o f Medical Colleges of PLA) R — = WUZEE K% K ER K% (R —EE
Ko e E I EH N ANATF & 4T (CN31-1002/R, ISSN 1000-1948) 1 15 4 B8 24 24 25 A PE 3 S0 R T, 1986 4E 6 A BIH, A
T TR GE S B 2 R BE 2 TR B o RS R A | 24 2 A (] R 2 A5 4RI SR B RO BT B BT BOR FRT T vk B
AL ZIBIEGRIE) BRI KRB (SR (SR A AR Il ARG EEE .,

AT g v [ B SRR AR I8 ST TR T 9T B g A T A T T 5 B0 R R T SC R A TIEOE E E E N T A EE R R
RS0, B3 B2 3 ) (CAD VR 2 i SCHfi 2% &2 ) (VINITT Abstract Journal) FIE 22 ¢ 8 H B R 51 ) (1I0) K R R el , 1)
Tl a3 e ik A Z B MER (Elservier) BHE H B4 H T8 9 ScienceDirect 4 UG E (hitp : / /wrow. elservier. com/ locate/ jmepla) o

R T 5L R QUEORS B 4 B R AR L K R L AR SR Y A 2R ARSI L A T T ) 4 R SME S IER

e e TSR L R 3 B v SR SO AR 1k 45 L BT 4% B B BRI Y P SRR 3~ 8 AN B IR L B 5 SCRRBIEE SCoR . SRR 45
B A NGE TN HE B 1 R L g B R AE B B AT 30 H PN HE R RS A 2 AR T

T JEA < b A A G 2 B U R 44 e AR L #EAT W R, 0 W R A e S 26 M H R HETIL . E R TR
S PO M E SO AR R,

W TR AR - A R 2% 100 T/ AS WU THT 3% CRZ AR BR R A1) .

PB4 + jydxxb@ yahoo. com. cn

AP HhE . BT AR 800 5L HB 4 . 2004335 1k R HLIE . 021-81870783(81870787,81870788) %% 824 41-#lL



