I R A= iR T 2Rk
Vol. 14 No.5 Oct. 2007 Chinese Journal of Cancer Biotherapy . 455 -

[ XEHE] 1007-385X( 2007 )05-0455-06 ° i/t\, % *
REREMAHEBEKNELIRESRLZEMAEXERNFE

B, A RLE R, A R RFEARF AAREFR HRLAE, RF 300050; 2. RFEHK
F REFAGAFHE RS, X 300050 )

(4 ZE]1 HMW: Wdm FmimEg e i1 eniposide, MHK VM-26 )Lk , ] FH 3 PRI F 75 20 122 40 B ik 4k 2% e i 2 A 6 3L P
IS H IS, TV YRR BRI AR & SHGA4 B2 , AR 30 e 0 s 76 20 3 44 F 26 4 4 4 000 4 VM-26 7
1 0.135 ng 2 4.5 ng )E AN VM-26 Tt 24 1) 40 Mak , 225 i 55 1 2 28 T 24 2 ke 1 4 it 2 b e 9 25 5 14 ], >R P 4
MBS BT MR BEC IC,, ) LU T 25 R A 22 5 o I SIS cDNA 23K 33 005 R i 24 71 0/ 4 it 25k PR 3 3k
P4, A L S 25 e B R IR £k i i RT-PCR BiE. 45 e %id 72 i S 38, 8 T R e i 25 19 40 i bk
SHG44/VM-26 , Tiif 24544 f& 35 A ALY 52. 6 4% ; T 24 40 B AL i ) B 2 1 F 2R AR AR ( 25. 6 vs 48.9 h);eDNA SR EH 11 4>
LD Ik F R 42 AN IR KRR s 2F E B RT-PCR JIESE3E [ MDR1 \NGFR .HSP22 .CX IX .CDKN3 Fl NADE () 3%3K 5 385
SERLECR B, S50 T S e TR ik JE U1 AN I Bk SHGA4/VM-26 , 1% 4 L Bk 11 4k % VT 25 5 55 MDR1 . NGFR .
HSP22 [ 263581 CX IX .CDKN3 Fll NADE Bk FKRAH X .

[ RER ] TR ; BJRIAT; MZGAMukk; cDNA A TZGHEIEA

[ FESHES ] R730.5; R739.4 [ XHEtFRIRAE ] A

Establishment of a Teniposide resistant glioma cell line and screening for the sec-
ondary drug-resistant genes

QIANG Zhao-yan', TANG Hua’*, LI Xin®, LIU Min’( 1. Department of Pharmacology, Basic Medical College, Tianjin
Medical University, Tianjin 300050, China; 2. Tianjin Life Science Research Center, Tianjin Medical University, Tian-
jin 300050, China )

[ Abstract ] Objective: To establish a Teniposide ( also name as VM-26 ) resistant glioma cell line and to screen for the
secondary drug-resistant genes of glioma cells by gene microarray. Methods: Glioma cell line SHG44 was successively ex-
posed to increasing dose of VM-26 ( VM-26 dose 0. 135—4.5 ng for each 4 000 cells ) to establish VM-26 resistant cell
line. The growth curves of parent cells and VM-26 resistant cells were plotted to observe the doubling time of them. Cyto-
toxicity test was used to calculate the ICy, of the parent and VM-26 resistant cells to compare the drug resistance of them.
¢DNA microarray was employed to identify differentially expressed genes between the parent and VM-26 resistant cells.
The identified drug resistance-related genes were confirmed by RT-PCR. Results: Drug resistant cell line SHG44/VM-26
was successfully established after 72 generation of passaging; the 1Cy, of SHG44/VM-26 cell was 52.58 times that of par-
ent cells. The doubling time of SHG44/VM-26 obviously longer than that of SHG44 cells( 25.6 vs 48.9 h ). ¢cDNA mi-
croarray revealed 11 up-regulated genes and 42 down-regulated genes. Over expression of MDR1, NGFR, HSP22 and low
expression of CX IX, CDKN3, NADE were verified by semi-quantitative RT-PCR. Conclusion: We have successfully es-
tablished VM-26-resistant cell line SHG44/VM-26; the secondary resistance of SHG44/VM-26 is associated with the over-
expression of MDR1, NGFR, HSP22 and low expression of CX IX, CDKN3, and NADE genes.
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Jiti 52 523, TRIzol Reagent “A Invitrogen ;=i , 3 F
A ArrayltTM DNA Microarray Products SuperAmine
Substractes 7= i ,mirVana TM miRNA Isolation Kit &
Ambion 77 &, MICROMAXTM TSA Labeling and De-
tection Kit & PerkinElmer 7= 5, 2 %€ & RT-PCR 7
FHi 7] Oligo dT.5 x RT-Buffer ,DTT,dNTP ., RNasin ,
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FERR AR 21 L, 3RS 24 h FFERTHEL, TR 24
h 83 FLAMIBUAE , SR 7 d.
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TUHE,16 000 x g, 4 CES 10 min; 7 13, MOT 35, %
JFHE S min, B IA 20 wl DEPC ZK¥%f# 5 min;
WAER 1 Wl BT 9 wl DEPC 7K Hh e ok ; I
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Tab. 1 Reannealing temperature,cycle numbers, oligonu-
cleotide primers and sizes of their RT-PCR products

Product
Gene Pri Cycles length
rimer cles len,
name (v/C) Y 8
(bp)

MDR1 5" AAGAGATTGTGAGGGC 3’

5" ATTCTGGATGGTGGAC 3’ 58 30 290
NGFR 5'GGCTCCAGAGCATGTCG 3’

5'CAGGGATGAGGTTGTCG 3" 62 35 490
HSP22 5'CTTCCCAGACGACTTGA 3’

5" TTTGCCAGACACCTCC 3’ 52 40 256
HDAC1 5'ATCGGTTAGGTTGCTTC 3’

5'TTGTCAGGGTCGTCTTC 3’ 56 35 403
CA IX 5" TGCTGTCTCGCTTGGA 3’

5'TCTGTGCTGCCTTCTCA 3’ 62 40 448
NADE 5'CTTTGGGAGGAGGTGA 3’

5'CATAAGGATACGCAGACA 3" 54 38 215

PCR JZ B 455 B P 4538 PCR 724 25 ul
TN ERESE M 2.5 wl IRE 1. 5% SR BHEERE LUk , LA

UVP SRR U R GTIC MR A R I R IR

H LabWorks4. 0 image acquisition and analysis
B XS UK A R T E T o B-actin NS IR
B FEPI AR R B = & AR B A/ B-actin ¥
i x 100% o
1.8 “itssa

i SPSS 11. 5 Gt AW i1 G it o i,
A e TS 245 4 e [ R PR Y e 5K 22 S T 4% I ]
FIR R HAESRIR , IF IR HAR E T vy e 2
SR EER—E

2 & R

2.1 VM-26 &3 )5 iR F ta fe Tt &5 6 T AL

{808 0 AR T SR AR B9 40 L A A0, HES
B KNS Gh B EEAER(EI T A B )T
YHALEVR P I —E 25 24 h J5 , 4 R
AR, REEMECE 1 C.D); 3504 AE 25 5
48 h WiREE, 245 20% AEAETS, SET- 4N M BT T 35 5%
WO B 1 EF ) KR53 W BE i 20 Jf S /NAEABL, B
ABAFLN 0 %S s R IR S AR AR AT
0, ARG AE 2 80% L) L ARAR, F 5 B MRS E Y T
UMK o T 24 A0 T S R PR AS S 3 RN S A A PR
AHLE , 40 ST A AN, 40 AR R, S 40
KWIE, RA AR A8 5 40 M A8 T8 30 B 40 i = A&
(E1G.H),

1 VM-26 432 /5 SHG44 AR SR TN
Fig. 1 Morphological changes of SHG44 cells after VM-26 treatment
A,B: Parent cell line SHG44, A. x100,B. x250; C,D: 24 h after VM-26 was administrated, C. x 100, D. x250;
E,F :48 h after VM-26 was administrated, E. x100, F. x250; G,H :VM-26 resistant cell line SHG44/VM-26, G. x 100, H. x250

2.2 W R G A iRt VM-26 AR RGP 89 R
THEACTE 24 40 k5 2 A A0 AR A () ik s B

VM-26 fE ] 48 h J& 0y 40§l IF 845 4, 1T 5

ICs,o 45 R SHG44 19 1C5, & 0. 99 pg/ml,

SHG44/VM-261) ICs, 4 52. 06 e/ ml, i 25 20 Rk 1)
1C,, JE SRR AU bR 1C,, 1Y 52. 6 %5, i Z ] B A &
EPEZESR (P<0.05),
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AL SHGA4 H2 R0 i 7 3.0 x 10*/ml, 42
TG 565 3 RFE AT BUE R G IR 25. 6 h; it
2521l SHGA4/VM-26 WA= K0k %% , 55 4 KA 46
AT E R ], A5Gl 48.9 h( K12 ).
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Fig. 2 Growth curves of SHG44 and SHG44/VM-26 cells
The curve of SHG44/VM-26 cells rise up slowly. The doubling
time of SHG44 cells is 25.6 h and that of SHG44/VM-26 is 48.9
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2.5 ARGALERGBRIE

g B RT-PCR P2 By A I ,6 4> iR AN
R B DR SRR 25 A0 i R X RE Y 1 A O
WaBY 255 M B-actin 47 , MDR1 . NGFR . HSP22 7Efiit
L () F IR 8 i TR ; CA IX . CDKN3 Fi1
NADE TEM 274 i 2R I TR AR 1513 ).

3 4 it

HSEIEHBE VM-26 F &4 4 000 40 il N
0.135 ng, FE Y I AR AN B R h &/ —

TEWEMZIY) . (XA LYW, 1 240 M 1 2 A% AR
Ja A AR ARSI N2 e B, 2R N 2 1 s
AMISET L 2, R 2] b — BRI, fr o e Aa
SE Je IS 254 o AP A ST A TR 24 A A R
i 25 O B AR AN Y 52. 58 1%, J& T il 24 AL
5 SRR A L , i 25 AR R AR AR, A R e
VAR R AL A, SRR A SR8

x2 WA R SHG44/ VM-26 FKix FiAHER
Tab. 2 Overexpressed genes in drug-resistant
SHG44/VM-26 cells

Gene No. Name Function

Multiple of overexpression > 10

NM_000927 MDR1 Multidrug resistance

NM_001673 ASNS

Signal transduction

NM_002507 NGFR

Signal transduction
Multiple of overexpression >5

NM_001167 API3 Apoptosis

NM_012153 ESE3

Carcinogenesis

NM_016292 TRAP1 Molecular chaperones

NM_004488 GP5

Signal transduction

NM_003413 ZIC3

Signal transduction

NM_004182 UXT Carcinogenesis
NM_006773  DDX18 Signal transduction
NM_014365 HSP22 Molecular chaperones

SR T G5 I IS TR A i 24 2 A DG 11 3 P
FIRFRAE, ABFFERH 7 267 A AZEIER B0 A He
T2 40 Z SHG44,/VM-26 SRR SHG44 2 il %
FEPR R 1 1 AR Ak i 24 40 A 25 R AB0ER 200 i R A
o, 2k 225 HA RS LI, TRk 4
A EHE NI T A5 S A G
8 B RT-PCR UESCHEE R 6 A~ SE PR 7L i 24 200 Jif A1
FRAM TR IE BB R 3.

MDR1 JZ55— M 5 RS e 20 B 22 24 T 245 3
ZINFE ABC Fiz 84k, [l 4n M e XAy 259 7= A=
M52 . s A T2 R ) B il
AR B AN L Bz 4 iz 3k N g Rk iR £
1 HRZ45 8 B W e AN A AR 22 R G R T
B A8 s A1 Pep W 25 9 0F AR B e, S 2Y
SN S, e 25 B A PP AR M 2 R G 0 T
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Tab. 3 Down-regulated genes in drug-resistant

SHG44/VM-26 cells

Gene No.

Name

Function

Multiple of downexpression > 10

Voltage-dependent calcium channel

NM_001214 Cl60rf3 Open reading frame
NM_020153 C11orf50 Open reading frame
NM_003442 ZNF143 Signal transduction
NM_058004 PIK4CA Signal transduction
NM_001424 EMP2 Signal transduction
NM_000487 ARSA Enzyme
NM_004914 HD1 Enzyme
NM_033018  PCTAIRE Enzyme
NM_003244 TGIF1 Signal transduction
NM_014002 IKBKE Signal transduction
NM_001216 CA IX Carcinogenesis
NM_005572 FPL Signal transduction
AKO055579 FOSIL2 Carcinogenesis
NM_005192 CDKN3 Cell cycle
NM_014380 NADE Apoptosis

Multiple of downexpression >5

NM_005176 ATP5G2 Enzyme
NM_004530 MMP2 Enzyme
NM_000988 RPIL27 Ribosome
NM_002317 LOX Inhibit tumor
NM_001221 CAMKD Enzyme
NM_001155 ANX6 Signal transduction
NM_002708 PPP1CA Cell differentiation
NM_003331 TYK2 Enzyme
NM_012294 GFR Signal transduction
NM_004462 FDFT1 Enzyme

BC008061 SLC25A1 Carrier

NM_000772  CYP2C18  Enzyme
NM_003992 CLK3 Enzyme
NM_002890 RASA1 Cell differentiation
NM_000064 3 Complement
NM_001792 CDH2 Cell differentiation
NM_003043 SLC6A6 Signal transduction
NM_006058 TNIP1 Signal transduction
NM_000964 RARA Signal transduction
NM_018946 NANS Enzyme

AK025736 HMGCS1 Enzyme
NM_001069 TUBB2A Tubulin

AL008639 POGK Signal transduction
BC010106 CcS Enzyme

U07139 CACNB3

NM_001013 RPS9 Carcinogenesis

140

120 [] SHG44/VM-26
I 5HG44

100
80

60

Relative mRNA

40

MDR1 NGFR HSP22 CAIX CDKN3 NADE

3 MDR1.NGFR.HSP22.CA IX.CKKN3 } NADA
7E SHG44 2540 A SHG44/ VM-26 H iR i%
Fig. 3 Expression of MDR1, NGFR, HSP22, CA IX,
CKKN3 and NADA in SHG44 and SHG44/VM-26 cells
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LA T Y 2 3k B S BTG, 2R A 40 M 3R A R
5. 68 A5 , A 11 8 5 2 B A A5 1 ) T ) 186 0

NGFR b5 i &8 SR T 245 & 1 5 1 T 78R
FLAE RS sz 0k, B A 245 51% &, Xl
5 m B I Tek ) ZAREE BT Rz 2 A IRy
HEMEKERHEFNGSE G IAESES, ML
ANFRETHYIGRE. FEARBSR T, NGFR £ it 25
20 i v A, RS AN MY 1. 81 %, AR S
AW AS Fe ik bR Y 3k A e L B R A B D
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