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Tetifdix STGC3 £ [#F 31X CNE2 ¢4t 2 B
BN ENGVITHR "

RO ORERT T O A M ¥ R 2
(FHEREIRRT AT, 5K 421001)

WE A Teton ERL, B2 NERET STGC3 KKK IAN CNE2 1R, Kt BT STGC3 IhRESEfL T
—ANEMSEICT & e RS TOR pTet-on Al N TR pTRE- STGC3 #£ 44 N\ CNE2 41fie, 1 G418 Rl 85 2 43 Bl kAT
W, 1@ H RT-PCR IEFE0] 58 ) 85 25175 T WU 40 I e 3. A AN [R) 94 B2 5 ) %5 32185 '3 CNE2/ Tet /pTRE-STGC3 41l 1,
RT-PCRAZI STGC3 [IFIA, i 3 )1 85 R 1 I 76 S IR . SR DLk B (058 ) 55 3% 20 15 S CNE2. CNE2 /Tet/pTRE.
CNE2 /Tet/pTRE-STGC3 2141, M4 it B ih 2. vo B Y s fgn fu i A5 755 STGC3 KA mi#kis, CNE2 41
OB B P A D (P < 0.05),  Se B R Ty 2 BRI (P < 0.01); A ML ORI 45 R o, A e A rh b T GO/G1 )
ANEH I, 40 BHA T GO/G1 . Tet #% STGC3 LRI RIA CNE2 41 R I E T, Al 0HIT STCC3 JEH M Th gt
AN EAR ) A0 A,

XKEEiA SKE, STGC3 JEMM, Tet-on FEKKIL RS
FRILS R73-3

Eu I J5 (nasopharyngeal carcinoma, NPC) 7EH 1 #RFAE

R R, IR
PSS LR —, HC A ELAT U b s R i . A ‘
gifm gg ﬁﬁﬁﬂ‘ﬁﬁég Np/?: ?@J;yiig Jsf g LU ORISR STGCS B4 X i
Yoo Uofr. HURLRIEEL R, e PEONASL () STGCS AL ks i A 54 2L
SRS AT TR, sy T P ovon A PTRE JURLEh il i RBFSL o8
RIZEBFSTIES:, NPC 7E % 4l R e i i e DL LA TRIPR IMI09 Dy A2 (A7

1.1.2 400, S0 41 i 2 CNE2 I 234k S niA i

& E 1 f h ity, LOH) £ /5 .
e 25 2K (loss of heterozygosity ) A RN R, TR e &, 5

3pl4~25. 11q. 13q %5679, JRIH & 3p21~26 X .
i o T A= B R At DL RPMI 1640 (& 10%:381 2E 4 1.
oG MR REIE 66.70%, NSRS :

i, " ’ ) N VR TR, G 37°C. 5% CO,. MR Sk

7E SR R e R SN 5 NPC k2B R 35 DIAH 2 1 -
IRIHEE. STGC3 HPE & A% M NPC @i LOH /T Hiore o ‘
B 3p21 X B ESTs 2 51 58 e 0 BL I i 1.1.3 E 2. TRIzol 7. TADNA %4 |
=y i ZEgu 5= i} N N —
M 3 ) (GenBank %5 55 Avo7sass), gy MY LHR WG }ﬂﬁg Promega 7% ; DNA
VIR L: 0 G or, R T A A B ik Marker DL2000 4 K& 5 A=W 28w 7= i IR RIGR
?q];;ﬁ;?'z] i‘j?ﬂ;’l‘ill%LSTGCzbﬁ\IjIJ; ZETJ)}?% G A A ETEAEY) A FE] ;s lipofectamine 2000 Jlig
B 2R LN 2P o
j\i_ Tt‘ % jj_\‘./\éfy jﬁi EE’,\)LH 2
A Tet-on . ,22' % Eb AR jjﬁ% Fﬁi *[E 5% A SRBFE RS2 (30470967), TG4 AR RHEIE S (03T5y3029), H
STGC3 FEMFRILIN SAMEA A CNE2, A= gy = rea 4 0004035652 251 .
BFJC STGC3 SR TN HR A — M A AI B, sz
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ik . G418, RPIM1640 ¥l H Invitrogen A 7 ;
3 11 % %% (doxycycline, Dox). ] % % (hygromycin)
A Roche A& 778 BamH 1 WYIEF. Hind Il N 1)
fitf - NDNA/Hind Il marker. B[ N 43544 T 2

v 7 TaqDNA A0 ANTP W H B4 T
Y TFEAF.

1.1.4 519, TTHS1Y7 53448 Primer5.0 % il,
RIEFED A G ().

Table 1 Primer sequences and product size

Gene Primer sequence Product size
sense 5' CGGGATCCATGGTTCTTGTTTCTTAT 3’

STGC3 460 bp
antisense 5" GCCCCAAGCTTTTAGAGTAATAAAAGATTTC 3’

. sense 5" GGACCTGACTGACTACCTC 3’

B-actin ) 553 bp
antisense 5" CATACTCCTGCTTGCTGAT 3’
sense 5" GGACCTGACTGACTACCTC 3’

GAPDH 393 bp
antisense 5" CATACTCCTGCTTGCTGAT 3’
sense 5" ACCGTGGAGAAGAGCTACGA 3’

Neo 593 bp
antisense 5" GTACTTGCGCTCAGAAGGAG 3’
sense 5' TGGGAGTTTGTTTTGGCAC

tTA 380 bp

antisense 5" ATGGCTAAGGCGTCGAG

1.2 7%
1.2.1  HA kLA 2.

a. B2 AS 4 SOTORL I AL, 4B TM109 J&%
ZASME R TR g b S B P B s IR
P AT,

b. pTRE-STGC3 H 41 Fiki i 2 v it 57
137555 BamH 1 A1 Hind I N V) WG A 514,
PL pcDNA3.1(+)- STGC3 41 it ki DNA b B4t ,
PCR ¥ % STGC3 & A [51 1 HE J7* 41 PCR /= 4 J
pTRE JFURLIZ XM V) Wi U] =Py [Rc. 28 )5 H
TADNA IEFE8E, 15Ci#Edz 16 h, FFHEAUNIEZE
K HFFE IM109. BamH 1 /Hind 1 XUEFYT, DA% &
BT EAHW B S B BBk v
W SR b A T AR TR A I
1.2.2 41 M g% . O ik & %558 . % lipofectamine
2000 TG AT R gL S AT S R g, 4%
pTet-on Jit ki %% 4 CNE2 41 ffs, J1] 400 mg/L G418
it 2 MG, PRELAN e, RT-PCR 43l kil
Neo™ Fl rtTA 1K1k, I CNE2/Tet 40 it 4T
— Y.

$i 138 U7 1% T4 ok pTRE-STGC3 75 [
pTRE #4455 N CNE2/Tet 4, JT 200 mg/L
R R R, PRECBH M RE, A 0 mg/L
1 mg/L Dox %% 48 h J5, RT-PCR % STGC3 3t
B R iE, R 5 23 0 L 0 mg/L. 0.001 mg/L.

0.01 mg/L. 0.1 mg/L. 1 mg/L. 3 mg/L. 6 mg/L [
Dox %55 48 h i, RT-PCR fffi & Dox 1k i S
WEE.

1.2.3 KL E. % CNE2. CNE2/Tet/pTRE.
CNE2/Tet /pTRE-STGC3 — 4141 f8 34 i 3 mg/L 1)
Dox 55, #EAT 40 MG a1 DL o240 4% 1x10* 4> / 4L
BT 24 LR, AEFE 24 h, AR4140REL 3 Lt
ATANH A LA 7 R, LAl Mok AL A, )
8% I TR Ay A A1 A T AR G T 2.

1.2.4 BIEREE TSR, 78 6 FLiR -, H#K)Z
ALEZBE, ¥ Bid =AM a8 3 £L, 4L
500 M40, 00 3 mg/L ¥ Dox %%, & 37C.
5% CO, VAN B 1) — b i IR A 55 7% 10~14
K, AR, IR .

1.2.5 A0 M A I 5 g i 5 3 e A o o B
W= AIANB, T 75% PR [ e . Y N vk B
1x10° /> /ml J5 £ F. 0 PSS, 3 =X 40 a4
SEANML T TEa e, BRI 8T, 3
0 JH R A/ 00 L) 0 45 A B A 1) 90 AT B A (S 56 B
23 W).

2 & R

2.1 FHEFIAWNEEYLEE RN F
BEHBARL BamH 1 /Hind AU 5 715 22
441 bp M HM A B (K 1), 40 KI5 GenBank
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Fig. 1 Identification of recombinant by restrict
endnucleases digestion
M1: \DNA/Hind lll marker; M2: DL2000 marker; /: pTRE-STGC3 cut

with BamH | /HindIll; 2: pTRE cut with BamH | /Hind Il .

2.2 CNE2/Tet-on (A= EHI L E
PEECBH 11 58 B (& 2), RT-PCR ¥l Neo' Al

bp
750
500 Neo
GAPDH
250

Fig. 3 Neo" expression detected by RT-PCR
M: DL2000 marker; /~5: No. 1~5 cell clones, respectively; 6: CNE2;

7: pTet-on.
bp
B-actin 750
rtTA 500
250

Fig. 4 rtTA expression detected by RT-PCR
M: DL2000 marker; /~5: No. 1~35 cell clones, respectively.

rtTA IR, 45 5 R BREUT 40 M 7o h Neor 5&
rtTA YA AN A R B (1) R I (K] 3 FIE] 4). Ho
CNE2/Tet-on-1 4l ffd v 1% KA 5wy, DRI FRATTIE B
LT 5 S sE .
2.3 CNE2/Tet /pTRE-STGC3 M43 & HI L F

B B 4 B v B (B 5) & Dox 5 F A
RT-PCR &5 L i 7 BT A3 40 i o I 220 - AN R 12 32 1)
STGC3 FKik. Hrp 4 S riELEMA Dox 15 I 4L
FERIE, A Dox RHEHRIE (K 6), Ak
# CNE2/Tet/TRE-STGC3-4 )5 825256 LA [k
% Dox % F )i, STGC3 FEIK {1 1L S8 H 1 211
WIERAYE, I 3 mg/L Dox I #&ik i (A 7).
A Dox 115 SR E A 3 mg/L.

Fig. 5 CNE2/Tet /pTRE-STGC3 positive cell clone

M1 2 3 4 56 7 8 9 10

bp

750

500 B-actin

STGC3
250

Fig. 6 STGC3 expression detected by RT-PCR
M: DL2000 marker; /:CNE2; 2: CNE2/Tet/ pTRE; 3,5,7,9: No. 1,2,3,4
CNE2/Tet /pTRE-STGC3 clones without Dox treatment; 4,6,8,/0 : No.
1,2,3,4 CNE2/Tet /pTRE-STGC3 clones with Dox treatment.

M 123 4567
bp

750
500

250

Fig. 7 STGC3 expression of CNE2/Tet/pTRE-STGC3
with different concentration of Dox induction

M: DL2000 marker; /: 0 mg/L; 2: 0.001 mg/L; 3: 0.01 mg/L; 4:

0.1 mg/L; 5: 1 mg/L; 6: 3 mg/L; 7: 6 mg/L.
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Fig. 8 Effect of STGC3 expression on CNE2 cells
proliferation
@—@®: CNE2; O—O: Vector; Y—V: STGC3.

L 2 KL Mgt o b, HIRY
(% &1k STGC3) 5 CNE2 ZH Rl 33 vk 41 A= Kok J
wg, ERNHEEEE P <005, F8).
25 HIRREEETEM ARG

LR CONE2 4. & AMA4l. % STGC3 Kt
DAL 41 v B T % 23 0 K (36£2.5)% « (34+3.1)%
(10£2.7)%, %% STGC3 KEPEIZH 5ol T2 B e ) B My »t
MAH W5 PRAIC, ZE i Wk (P<0.01, E9).
2.6 HHAEEEAS T

SR 4 ARG I 3 = 21 40 B 1) JE AR b
5 OL(K 10, % 2), 45 R 878 CNE2/Tet /pTRE-
STGC3 AL 5 WX A4LAHLL, GO/G1 Hi4 i Lt 41 BH
WItE, S WAL R, ERARENE (P<
0.05), i B STGC3 K IA e flf CNE2 41 i FH #F T
GO0/G1 #].

() (b) - ©Q
et - .
i - bk o

Fig. 9 Colony forming of CNE2 cells in soft agar
(a) CNE2. (b) CNE2 /Tet/pTRE. (c) CNE2 /Tet/pTRE-STGC3.
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Fig. 10 Cell cycle analysis by flow cytometry
(a) CNE2. (b) CNE2/Tet /pTRE. (c) CNE2 /Tet/pTRE-STGC3.
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WBHEZE: TetifiE STGC3 EE KA CNE2 I RREIL R EEMSHR . 43 .

Table 2 Effect of STGC3 expression on the cell cycle of

CNE2
Group G0/G1 S G2/M
CNE2 384+£1.5 35.8+2.1 239425
CNE2 /pTRE /Tet 36.7¢0.9  382+12 254423
CNE2 /Tet/pTRE-STGC3 62.5£2.7  29.9+1.6 7.3+0.8

n=3, x+s, % . CNE2/Tet/pTRE-STGC3 vs CNE2, P < 0.05; CNE2
/Tet/pTRE-STGC3 vs CNE2/Tet /pTRE, P < 0.05.

39 #

STGC3HEP 2 A S 5 % BT o Bt F— A Sk W g AT
KN, AT 3p21, 42K cDNA Jy 1271 bp,
FFIC SEHE R 441 bp, gmfih—ANHH 146 D2 FEFR 4L
B oy TR R 16 ku [RER 150, [ 58 50 B 5T
25 WKW, STGC3 fE N Z FhEH AL Kk,
A B PR SR . VR e 40 i 2R B oA 8 g
M R RIE T, PONZIERRIENH, AThe
5 TR R e R AR DG s 1 DR G i B 1 O Ao
Tk S M, 5 STGC3 ] fig 55 40 g /) 24 18 5
T R e s A7 QUM Sy gE— A9 STGC3 1 ThfE,
AWE5E K H DU PA 25 (tetracycline, Tet) & K £ 18 R
gy, T HA A STGC3 ALK R IA M CNE2 41

DUIA 28 428 1 JE DA 3R 0k R 45 72 H Gossen 45 7
SR 049, Tet-on R 40 (1 pTet-on F1 pTRE P Fl it
i 41, o pTet-on & & 48 11 6 #3 1le p, H
CMV JH )1 45 s SCDY R 38 5 S B0 7 (tTA) I
ik. pTRE &7 TRE MEARIRL,  NIEAAAE 2wl
A7 p, AT I T2 RO R NSNS R A DY R K
HATEWAA RIS, fTA 454 V1R 2 W G
:(tetracycline response element, TRE)#{ G4 5%,
MMk H BRI 5 H w5 B I oAt B L R 3%
RRGIE, RRGHATENE FrwbE ik
ST, A T A B AR ) EUAZ S IR Rk T
RGNy T Hj b R ik R i 2= 5 T4,
AHFFCEFH STGC3 Rk i 2R 1 NAK 244 S5 W fie otk
0 M 40 e CNE2DY, AR IA STGC3 41 il .
ARSI & FT I LR S M ST T R IA STGC3 LA
I 2, BI pcDNA3.1(+)/STGC3/ CNE2 4i il & ,
fHANRRXS STGC3 FEDK IR AT A %, AHF 5T
HAeRI T B Dox 53 1 Tet #4511 STGC3 ik
il Jf A58 Bl CNE2/Tet/pTRE-STGC3, A 3t —
FT STGC3 LA [ D Bt Al — AN BRAR A AR Y. .40 i
BORE AR 5. Sin RRAEMRE, B Dox

FHWRER TR, STGC3 Rk mAHN T &, 2
W - R, M 3 mg/L Dox 5 3 I,
STGC3 Kik i, #W Dox M HEiH FWE N
3 mg/L. A5 HAEsE, ] 3 mg/L Dox 75 3
pcDNA3.1 (+)/STGC3/ CNE2 41l Jfi STGC3 ) % ik
J&, CNE2 40 it A AT B2 W Wl ek A%, e BT ki i
BFAG, 378 STGC3 w] fig FL AT H i 3 41 g A K
FAMAVERL. AT T Re i Js IR 2 2284 (b g i 125
{40 gk N GO/GL i, 417y B4 FE /> S
MIBET . ALK I A S Rl STGC3 K&K
{5 2 A KT CNE2 41 i 8 A iy s, 45 R B oR
STGC3 [N ik, CNE2 4t 1A+ GO/G1 1
0 M L9 B S v, S HAAN M Le g BE SRR B, MR
A0 M4 B A7 GO/G 1, DRI 4EM STGC3 i 5=
W 40 il CNE2 458, n] B L5 K] CNE2 41 )&
WIBH WA <. {H 24 o< STGC3 #h] CNE2 4 i 14 5
PIDI 7> FHLEIIANTE 2, ARt — 2.
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Tet Regulating Expression System Establishment and Functional Analysis of
Novel Gene STGC3 in Nasopharyngeal Carcionma Cell Line CNE2"

DENG Min, HE Xiu-Sheng”, LUO Qiao, ZHAO Shuai, ZENG Chao, LI Yan-Lan
(Cancer Research Institute, Nanhua University, Hengyang 421001, China)

Abstract In an attampt to establish the functional expression of STGC3 with doxycycline (Dox) induced Tet-on
regulating system in human nasopharyngeal carcinoma cell line CNE2, an ideal experimental platform was
and stable
expression of Tet-on was established in CNE2 through G418 select. Then the response plasmid of recombinant

provided for further studies of STGC3. pTet-on regulating plasmid was transfected into CNE2,

pTRE-STGC3 was steadily transfected into positive CNE2/Tet-on cells with hygromycin screen. Dox was used to
induce the expression of STGC3 and a cell clone sensitive to Dox was selected. The best-induced concentration
was determined with different concentration of Dox induction. Growth curves, clone formation rate and cell cycle
distribution were detected after STGC3 gene up-regulated expression with Dox induction. The growth capacity and
clone formation potential of CNE2/Tet /pTRE-STGC3 was significantly suppressed, compared with the controls
(P<0.05). FCM analysis indicated that GO/G1 phrase cell rate of CNE2/Tet /pTRE-STGC3 was markedly higher
than that of the controls and CNE2/Tet/pTRE-STGC3 cells were arrested in GO/G1 phase of cell cycle. Functional
expression of STGC3 under Dox induced Tet-on regulation system was successfully established in CNE2, which
provided an ideal experimental platform for further functional study of STGC3.

Key words nasopharyngeal carcinoma, STGC3 gene, Tet-on gene expression system
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