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L ifE Sp1 FRi& X /)¢ e Bt fes i 25 4 Pe BY 1k 77 1E 8 E B

TE®R LIk WEX BRE

A AhZ B

Sk

(TACBE RE R 2E AL B2 2 W5 BT 40 ML AE 22 00 %, A K 050017)

BE T4 RE T Spl A AL & Lot LAt 2 4n it H446/VP e94by7 38 84E A . R
F RS FARSE 4 Spl AL i, MTT &40 ta st Bt LR AE A 64 F 347 %) R (IC,,); AO/EB
R HH &ML m st =% ; RT-PCR #= Western FPiEAS M Spl. 464h 48 Il (Topo Ilo)F=da
4% #4845 113 (Topo IIB) mRNA fe & & R Rk, 4R it Spl fitis I1C,, ¥ RIEK, Rt
TXB R, RT-PCR F= Western FP 400 7T L, H446/VP-Spl £afe.+ Spl. Topo Ilo 4 mRNA
FoB QR AR THREFATARIE I, @ Topo I RIAAREFM £, MR A, Lifl Spl kik
TR B A fm BELAT & AT 2 4m AP Topo Ilo #9 &34, % Topo I 3p#| | KR4 T £ 3 6946 A ¥e

B, et Topo 11 474) F| K ) e SR E R 5.
kK F Spl; 224t 2h; /Nl B itidas s ¥ b A B 1L 2 2R

RHEia

/I g A W DR DL RSB M R, YR 9T I AR R
5 K % 241 Z5(multidrug resistance, MDR)IL %, §
BT IR, Hh b e ) Bl 1 3R 2 s IR AT
w FMPUE 259, HH- 2 B 250 % 21T R )
R . WEFCR A, 2 A b A R 1o
(topoisomerase II, Topo o) ZRiE T i, ¥ b A4 B
77 B = A A R AR S BN 25 R AR E AL
Spl 124 Topo Ilow J& 81 ) 3 BEBHGE 7 RE IS (L 1t
Topo o FKik. A T f# Spl X e i 2540 A ) A7
HEUE R, ARBFFOKE Spl 3k BY JFURLFE Guatk AN /N4
L8 i 285 (hf A2 i Z KT 25 H446/VP) 4H I AR, 18
18 & Topo 11 WK K, HEANAE 254 i 1 F 3
R, BRI TR 0 RO TS 24 1R AL R, A 3R S IR IR YT
R B IR A

1 #Rl57H%

1.1 ##4
.11 Rk &% Spl 3K Sp1/pN3 Jitki & pN3

EHFR 4 [E Suske P2 EME.

112 #mfedr A/l 2k e 2 Had6/
VP 40 Mtk i A % B SLARAF

1.1.3 %4 &M 2. (etoposide, VP-16) 4 111 %<
FE WA R AF .

1.1.4 XA AME Pt A Topo Ilo. Topo IIB
K Sp1 B4k H 3 [# Santa Cruz A a], B ULEIE AT
A A A6 AR F A Fl . Trizol. Taq B, dNTP.
9 Az F AR EGAN & . RNA B0 7](RNaise)

BENLT 4. M-MLV i sk fi34 B Promega 22 ]
Jig Jfi4& Lipofectamine 2000 % H 3 [E Invitron 2 &) .
PCR 5|9 HIb A M A R A K. ZOGEE BT
i Olympus 2 8] 7= &, (R mE 200l 266
1+ PCR ¥k Eppendoff 23 7] ™ i, B#FR{ 4 Bio-Tek
A A FE G, BB RS UVP A H] = fh.

1.2 /A%

1.2.1 kst B3/ 4 3E Spl JBTRL, [V
FH Ji§ B4 Lipofectamine 2000 /7 5¥45 4 Sp1 Fukiii A
H446/VP 40}, ¥ 4% Sp1 40 i iy % A H446/VP-Spl
iR, [FIEPRF pN3 R N\ H446/VP 4, IF
4 h H446/VP-pN3 i Jfl .

122 @miesEs ¥ H446/VP 41 ffl. H446/VP-
pN3 40 LA & H446/VP-Spl 41 s LA RPMI 1640 1557
FHEFE, W& 10% HAE4ME. 100 Uml EHE.
100 ug/ml 5 E %, & 37 C. 5%CO,, Ml FIEE 55
THEFE, 3 REMR T K.

1.2.3  MTT A2 2 4 2f 4m e 5 45 4F A ¢))
YIIREEIE R LA AR VP-16 254
WS B A 5. 10, 25, 50, 100, 250, 500.
1 000 pg/ml, [A)AF#E25 AR . (2)MTT A& 41
2L EA 4> BILL 1 X 105 A /mi 40 Bk B 0T
96 FLIEFEMR S, FFFLINA 180 ul. 24 h 5 &ML
3RSy HIINANG TG ML 7% RPMI 1640 #%E f2447) 20 wl,
AL M8 Bil. AW E5AMILRIEIRZE 24 h, &
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FUIIA 20 ul 5 mg/ml MTT. 4% 4 h 5, 1 000
r/min 250> 10 min, W 2 L35, IIA 150 pl/ L. DMSO
K ER N, PR%IXHRE 10 min. FH ELX800 & fghx
{XAE 490 nm K TMIBOGEA H). HHEAEHITH
2 B34 Z (inhibition rate, IR), THE 23k 40T
FIZE(Po)=[CHf HEA1 A 1H - H 2541 A 1)/ X HEA A 18]
X 100%. WRIEE29 IR, THE R4 I 2050
FHIRE(1Cs) o AL EHE 3 K.

1.2.4 MEXEENR Mot % 53 ) BT
4 K # H446/VP. H446/VP-pN3. H446/VP-Spl
4NB, 557 24 h f5 53 5NN 124.86 pg/ml VP-16 /£ F
MHR 24 ho WEEANHT, 1 X PBS ¥ 1k, R4,
A 0.05 mg/ml MY BEHE(AO) A1 0.05 mg/ml PR Z,1E
(EB)VRA YLl 2 W, TS, MR8 b, mfss
T 400 MY, THEAET R, ARSEEET 3 K.
1.2.5 RT-PCR #:1| (1)RNA [J#2HL & cDNA &
B SR Trizol vAHEHL 40 M i RNA, K H FEHLY | 472
A cDNA.(2) PCR ¥ M NCBI- & B &
2T R H B R 45 cDNA J¥%1), S H primer 5.0 3
U 51, B REREAFR G BN
HEEGIFA . RBRKERER 1. 850 R8E%
K1 95 CTiAZYE 5 min, Spl: 95 ‘CAZYE 405, 52 CiR
K 40's, 72 “CHEA# 40 s, 40 MEFR. Topo Ilo: 95 C
M 35 s, 50 CiBk 35 s, 72 ‘CHEM 35 s, 40 ME
. Topo IIB: 95 CAM: 355,49 CiEk 355,72 C
HEAH 35 s, 40 NMEH, )5 72 ‘CHHLEH 5 min. 31
55 EE R 25 Wl 28, (E 1.5% B le sk BatT
H13K (120 V, 40 min), 0.05 pl/ml %R 4 4HGoldView)
Jefa, S RACER T 34 4% 7 I 0% S A AT AT
A, RAEBER/ NS HERREHHER
mRNA FiLKF,

1.2.6 Western EPiZ 547 F Perice 1% & A 2 HUA
F &z R U B SR E A fAZ E A AR R E, E
FUREE . L 10% 43 B AN 5% FRIZEL, SO 150 pg

F1 BFEAMEESIMFN. RFERKE

HH EE/] K
(bp)
B ET A X:5- CCAACT GGG ACGACAT -3' 135

& X:5'- TCT GGG TCA TCT TCT CG -3'
Spl 1 X: 5'-CTA CCC CTA CCT CAA AGG-3' 821
K X:5'-CTC TCC TTC TTT TTG CTG G -3'
Topo Il 1 X: 5°-TGC CTG TTT AGT CGC TTT C-3’ 349
K X:5-TGA GGT GGT CTT AAG AAT-3’
Topo IIB 7 X:5- GTC AGA AAC TGC CAACAAA -3 452
5

& X: 5°- CAT AAC CAT TAC GAC CAC C -3’

B A BURE T AR LK, 87728 40 B BRI 8, Wbk ot
B 80 VKB EE. 5% 4 Mg A& AE M 1 h, i
A1 80 FaBi—PL, 4 CiiK. TBS EPHE, A
BRI AL YIRS I 4T, 37 'C 1 h, TBS IZVEHE,
12 %5, K UVP lab work 4.60 #4435 545t
WA, oM E R . B H#E A SAS 6.12 it
A, TERA R RRETZES.

2 FR
2.1 MTT#M&ER

I VP-16 4F 1 J5, H446/VP. H446/VP-pN3,
H446/VP-Sp1 4l Jfu 1C,, {8 73 il 4 (332.92+31.58) pg/
ml.(328.83+24.69) pg/ml.(124.86+22.38) ug/ml.
H446/VP-Sp1 4 {1 ICs, 55 H446/VP-pN3 F1H446/VP
A B EL 3R B 3 M 25 57 (P<0.05), H446/VP-pN3
H446/VP ML TE B # 1 7% 57 (P>0.05)
22 WRAEBER

MRS Gan] W, i MLk AO Y ligkt, SEAN
Mk EB YA 4r (s 4 1. H446/VP 4L, Ha46/
VP-pN3 4 s, H446/VP-Spl FHIIKIET-F 551K
(20.16+3.78)% (21.63+4.85)% (42.67+6.29)% .
H446/VP-Sp1 A fi FE.T- % L5 H446/VP FIH446/VP-pN3
A th i B3 M % 5 (P<0.05), H446/VP-pN3 fil
H446/VP 40 g bL 806 122 1% 22 5 (P>0.05) (K 2) .
2.3 RT-PCR#MER

PCR W48 1.5% S5 BB EE IS FEL UK IS 70 - VKB 1)
135 bp AW 22 B ALANEE I HEIK &5, 76 821 bp.
349 bp. 452 bp 4b4r ML ELF] Spl+ Topo lloe. Topo
TIB MR Ik 4717 . H446/VP-Spl 40 Spl. Topo Ilo
mRNA FiXH 5 (P<0.05), Topo B Fik T 5 & 2=
F(P>0.05). H446/VP-pN3 Hll H446/VP 4 g tL T
BEMFERP>0.05)(F 1. %£3).
2.5 Western E[iE40 ) 45 R

LH446/VP L H446/VP-pN34H g LE 55, H446/VP-
Sp1 M) Spl. Topo lo FikH =1(P<0.05), Topo 113
FKIZTL B ZEME H(P>0.05). H446/VP-pN3 Fl H446/
VP 4 LR T B2 7 5 (P>0.05) (B 2, £ 4).

FT2 WRNLBMPAMTFETE(x LS, n=10)

MR T (%)
H446/VP 20.16+3.78
H446/VP-pN3 21.63x4.85*
H446/VP-Spl 42.67£6.29*

5 H446/VP #Jfi. H446/VP-pN3 AL, *P<0.05; &5
H446/VP 41} LL, #*P>0.05.
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Sp!

Topo 11B
Topo Ila

BHILENH 14

El1 *EEZRT-PCRJIESpl. Topo Ila. Topo IIp mRNA
Fix

M: marker; 1. 4. 7: H446/VP 4iffd; 2. 5. 8: H446/VP-pN3
40H; 3. 6. 9: H446/VP-Spl 4.

*3 FEERT-PCRIZESpl. Topo ITo., Topo IIB mRNA
Rik(x =5, n=3)

mRNA #ik  H446/VP H446/VP-pN3  H446/VP-Spl
Spl 0.68+0.16 0.72+0.23* 1.07+0.21*
Topo Ila 0.91+0.34 0.93+0.26* 1.38+ 0.43*
Topo IIf 1.07+£0.37 1.06+0.317% 1.04+0.237

5 H446/VP 4IMd. H446/VP-pN3 I tHEL, *P<0.05, P>
0.05; 5 H446/VP #iffifHLL, #P>0.05.

| pHLeErT 42kDa

~ Sp1 105 kDa

. Topo 11 180 kDa
- Topo Ilo. 170 kDa

B2 Western E[iE U EE B R FTIE
1: H446/VP 4l Hl; 2: H446/VP-pN3 41jd; 3: H446/VP-Spl 4K,

%4 Western ENiFNE Spl. Topo Ia. Topo IIf Fi%

(x £5,n=3)

HE &I H446/VP H446/VP-pN3 H446/VP-Spl
Spl 0.22+0.08 0.25+0.11¢ 1.17£0.37*
Topo Ilo 0.12+0.05 0.11+0.047 0.42+0.13*
Topo IIB 0.27+0.06 0.26+0.08" 0.25+0.06"

5 H446/VP 4. H446/VP-pN3 At LL, *P<0.05, 7P>0.05;
5 H446/VP 4 ffusiiLt, *P>0.05.

3 it

Topo I 2RSSR AL T 29I VE FEE AL, B
RIENCF A2 5 B 40 L H) MDR (A4 R E#
PIAHKBL, Topo 11 Wi [E L& Topo Ilo 1 Topo

1B, 7EEMEMR R A KU 2
EHEEME . 2P LR, X558
5 40 f 0t 254 (1) BUBE S R VIS, WERR W,
Topo Lo ik /K N[, Jies 4 Mo xtAb s 254 i sk
PET B, ME25vEsme. H R, 991G
) Topo 11 & S EUHMERRMR. BRI ¢ LA AT 40
JHI PR 20 AT B AR, 3595265 Topo 1T 57 7 AR i 24 11
JRIRT8, @i Topo o 3 K4 %642 5 Topo o 7K
P, AT PR A0 X Vp-16 B e,

BIFFUR B, Sp1 A — AN ai A7 (1 T FL s 4 40 il
WS SR TR AR R R R IE R . AR RIS
PRI R B L R IE A R A B P B AE H . Spl %

S & R ) X ) GC/GT &, %555 Topo 1T
FEIRAE N A IR R sk 0012, XF T H 24 Sp 45
SR TS, Spl B HEMEAR-EA
JTURE B AE F R Rl 4 sk D RE U,

SHMRIUESE, 7E Topo o MBI FXES T
2AGcm@mﬁmmmsmLL£3A%% S AES]
Topo o Ji 8T X ) GC/GT #2454, 121 Topo 11 [
Fisuael, (HRT UM AN Spl Rk 2 AT
o AR AE DG 40 MO 24, 184 568 g it 24 40 BT T 20 Y
BUBRE, RAIERZ .

VP-16 2 -4 B J 85 B ATAY), J& T Topo I
B PEFIHIF, EZE AR Topo II-DNA W S &1k,
M DNA fFF &R, &l DNA Wi 507, VP-16
JESCLCALIT 1 HI 25408, MDRIN G2 HAL T 2RI
MEERNEZ —. FAELCETHFF R VP-16
755 /N it Ha4d6 40 o= B 24, EAL T H446/
VP 4 22, 5 %< F) H: Topo IT F ik BEAR AL 7= A i
A FERRA .

AP BATH Spl Bk 4Lk N H446/VP 41
i, HER B Spl Fik/KF 11, H446/VP 41l
Topo Il flIFIE EFF, 2504 VP-16 1214t T EZ K
VE RSB A, (T 25 4 Xt VP-16 HIBURPEE &, B 5R
TﬁwﬁﬂﬁﬁﬂfiéﬂiH’@Xﬂ{f#%%ﬁ&@ﬁo

AHI G4 Ak — 25 5 3 v IR b e i 24540 o< DA
%, %%H*Ellmﬁ/nﬁx&%ﬂﬁfé%%io
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The Role of Enhanced Chemotherapy Sensitivity on Drug Resistance of
the Small Cell Lung Cancer Cells by Up-regulated Sp1

Yan-Ling Wang , Wei-Dong Ma, Chang-Wen Jiang, Jun-Xia Zhao, Na-Jing Zhou,
Li-Fen Zheng, Juan Zhao, Yun-Li Yan*
(Cell Biology Division, Institute of Basic Medicine, Hebei Medical University, Shijiazhuang 050017, China)

Abstract In order to find the chemotherapy sensitivity of how transcription factor Spl influence the
etoposide (VP-16) resistance of small cell lung cancer cells, we transfected the expression type human Sp1 plasmid
to H446/VP cells to enhance the expression of Spl. Transfected Spl plasmid to VP-16 resistance small cell lung
cancer cell, H446/VP mediated by liposome. The microculture tetrazolium (MTT) assay was used to measure the
half inhibiting concentration (ICs,); AO/EB double fluorescent staining was applied to measure the death rate; RT-
PCR and Western blot were used to measure the mRNA and protein expression of Sp1, topoisomerase II (Topo Ilc.,
Topo IIP). It was found that the IC,,of H446/VP-Spl cell was obviously lower than H446/VP cell; The death rate
of H446/VP-Sp1 cell increased significantly by comparing with H446/VP cell. It was showed that in both of the level
of mRNA and protein, the expression of Spl, Topo Il was increased in H446/VP-Sp1 cell, while the Topo IIf
expression had no obvious change. It was showed that the up-expression of Spl can enhance the expression of
Topo Ilo in the drug resistance of small cell lung cancer cells. It offered more targets and increased sensitivity for
topoisomerase inhibitor.

Key words transcription factor Spl; multidrug resistance; small cell lung cancer; topoisomerase II;

etoposide
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