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[ Abstract ] Background and objective Human telomerase reverse transcriptase is the catalytic subunit of telom-
erase, and its activity is correlated with cell’s sensitivity to chemotherapy. The aim of this study is to investigate the differential
expression of human telomerase reverse transcriptase (h\TERT) mRNA in human lung adenocarcinoma cell line Anip973 and
Anip973/NVB, and to observe the correlation between hTERT mRNA and drug-resistance. Methods The real-time fluores-
cence quantitative RT-PCR was used to detect the change of hATERT mRNA in human lung adenocarcinoma drug-resistant
cell Anip973/NVB and parental cell Anip973 treated by NVB. Results In the control group, the expression of \TERT mRNA
showed no significant difference between drug-resistant cell Anip973/NVB and parental cell Anip973. After been treated by
NVB, the expression of hTERT mRNA in parental cell was significantly decreased (P<0.01), and drug-resistant cell Anip973/
NVB had no evidently variant (P>0.05). The down-regulated hTERT mRNA in Anip973 cell was higher than that in Anip973/
NVB cell. Conclusion Telomerase correlates with the drug-resistant cell A973/NVB, and telomerase may be a new target for
multi-drug resistant inversion.

[ Keywords ] Lung neoplasms; hTERT; Navelbine; Real-time fluorescence quantitative RT- PCR; Multi-drug resistance

This study was supported by the grant from "Chunhui Plan" Research Project Foundation of Ministry of Education (to
Gongyan CHEN) (N0.Z2006-1-15006).

g At S WLASEAE AR, AR AL

AP R AIFFRIH (NoZ2006-115006) BEM) popy i 1y =4 2 — WG At IS )8

VEHFAL: 150040 ME/RIE, WA /R RO R IRt B e 9 — A (B

B, RET PR, sy g if 7 i

AH) 5 51805 W, TTARAEIN MG A RERE (5FRE) ; - y X
130021 K7, EARATRIER N B (M) Gaieg. pos  ARCTBL SRR 7 R v s A A i 24 2 A7

E-mail: chengongyan@medmail.com.cn ) 9% lj\& E/‘J 3‘5%}}?\ Zz— s &%?Sﬁﬂ*@ E/:J i%xﬁﬂlﬁ s ﬁn 'fﬁj

O O0000 0
www.lungca.org



* 208 o ] it g 2% 5201047 41 55134 2543 Chin J Lung Cancer, April 2010, Vol.13, No.4

v JIR IR A0 i 22 245 T 24 02 H i m RIS i T s 1Y) B Rk
Ao S L R — e A AR A TG, iRr i RNA K
AL R B i R DNA A B3 e (AR o L itk i
967 200 L P 48 B K A= A DI RR G, SR 6 P 90 T LA
f iR R BEAN T AE K, DT 240 i TG KR 3 58T 17
i‘ﬁ“ﬁ*ﬁ@@@%%@@ ( human telomerase reverse transcriptase,
hTERT ) gy b Jilf AR A0S SR, 2 b B b 1) G
JRAY RS PR IR OGBS R I s
TV AR AT 259 1) BURE B UIAOG ,  Siiar il 175
R B AT ROR 22, USRI A P RES S T 2 2T
oML o AR SL I SO E FERT-PCRILAG I 28 1<
F %l (Navelbine, NVB ) Ab3Hif J5 A B 95 i 24 4 i
Anip973/NVB 5 %41 s Anip973fyhTERT mRNAZE k7K
-, BRGTuRLEG R S 5 R T 25 B

1 #R57EZ%

L1 2R ANl R A bk Anip973 i PROE VLA IR F 52

BRI, AN 25201 B Anip973/NVB i /E 0
g™, NVBLK S 42.0 ug/mL. 45 BRI F

T10% R4 IIE . 100 U/mLEEER . 100 ug/mLEER R Y
RPMI-164015 55 3H, F37°C S%CO, 4 1 FITE P4 15
Fro FRRR-B3RMGN—IK, B HWEMMIEA, BXTEE
KA 325 . Anip97341 i F1Anip973/NVB4H AL 4 i
AMREE 2.0 ug/mLINVB, 55748 hf5 #4505

1.2 24 50 NVBIG AL E ROR - A2t 2 nl ;
T EEDU MR (MTT) 1 F Sigma; i (CDDP) 4 H
FHRESFARA R RWER (EPL) I H WL L2001
AR AT PR 5 fdFf (GEM) W AALRAH]; Bk
(CPT-11) I A S A\l B (VP-16 ) HHERAE A
FIRGIZST s RNASREGRFI G A Bl TAEY) TRARR
7yl RT-PCRIAHI G H T M IsMEA Y H AR PR F 5
519 TaqmanfREF i MR EA: D ARA PR B4 R
1.3 MTTVAIE 20 b 20 BBORHECAE K 1% Anip973 24 fifd
FlAnip973/NVBAHML, LL1x10*/mLAHe B2 Fh T 96 FL 1
Feb, EFL180 uL, 37 °C. S%CO,5M FH:FR4 h, 4rd
e, AR PATL, AP I ARG IR W R
PN TR R BE & AT 250 (KRS . s . R P
R.OEEE RO, BT 420 uL, BAPEXTIRAL
JnAERRER K, HiFR48 hfE, BEALIA20 uLIYMTTHHK
YkeiiigR4 hfa, AR ABRIEFRE BEALIINA ZH SE AR
150 uL, R BUCIE SRR, 724 A SR FiEse

WA 490 o EWOGIE (A ) , HRARAMETHES AP
LHANHI R (IC ) o M 25 4240 AIC, 5 BUR 41 HIIC,
() FEAET T 53T 2546 21 ( resistance index, RI) ., SCHE A3
W, BEFHIME,

L4 SIS EREE 519, Taqmandfet i) HsREAE YA
ARAFGH, kL

LS A ERNAFERC R ATUNIQ-104E S RNASE B &
FEERNA, SR B Ul 5 k17, S5 e
ASORASIN P IS RNARR) 5 5 S AHRE . SR A 0/ Ay HUAEL
H7E1.8-2.022 0], BEBHRNAZEEE AR, KRR, B
15y, 4 A DL ERT-PCRAT 4 .

1.6 cDNARYE AL S AR ZR20 uL, £ §5Sxi8i%% stbuffer [SO
mmol Tris-HCIl ( pH8.0 ) , SO mmol KCl, 4 mmol MgCl,, 10
mmol DTIT] 4 pL, [I#E4M519) (10 pmol/pL ) 0.4 L, TFiff
514 (10 pmol/pL ) 0.4uL, dNTPs ( 10 mmol/pL ) 0.2
uL, MMLV (200 U/pL) 1 uL, DEPC/K9 uL, RNAREHRS
uLo S &5 H37°C. 60min, 95°C. 3 min,

1.7 5N EmPCRIN, WA Z SO pL, 4135 SxPCR buffer
[10 mmol Tris-HCI ( pH8.0 ) , KCI S0 mmol, MgCl, 2 mmol]10
uL, FUFEAEIHE (10 pmol/uL ) 1uL, TFIHFN5IHIR (10
pmol/pL ) 1 uL, dNTPs (10 mmol ) 1 uL, cDNA=Y)S
uL, ddH,0 32 pL, KW 25493 °C, 2 min, 93 °C. 45
s, $5°C. 1min, :40MEHR,

1.8 ARAERTZRAYZE i FrE il SUR AR EE R M B IR AR )
BARARAAER, A HESE R Er & ik, 5
PSR TPCRY 1, Zeihlbraf il . 2 i
BAFESLhTERT R ik 5, H AP ACE =k AL L CHE-N 2
CtfE; AACt=PHPERFIZFE S ACHIE R FE R ZACK,

1.9 GEit#drvk W HISPSS 13054 % S g B s ik A 74t 1
AR, I LIRS, LAP<0.0S A SEit2E 25 5 .

2 &R

2.1 T2 oA MTTEEAG I 24 40 5 3 AR B ) 2% Aol
PURL A EEER], 45 RK W] Anip973/NVBXINVBY)
it 25465002743, FEXHRSL R . . ko, £
B 28 S AR Mok B ek LRI AR [ B i 25 e 7 A
EXMHZY (P<0.05) , W2, RUIEMIZHEFRE

2.2 FIRNAMJODIE MUK IE RNAFE A0/ Ay H HUIE Y
1£1.8-2.02 0], ULBHRNAZEEERS S, RPAEM T, M5
Yu o sl Pig ERT-PCRFFZEL . RNARYHE . Anip973
M I~ 1.008 ug/uL, Anip973/NVBAH I 40.912 pg/uL.
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Delta Rn vs Cycle
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Pel 1 ISR M B hTERTSEIN PCRIEIG T 26
Fig 1 Real-time flourescence curves of hTERT in different template quantity

From left to right the concentrations of templates are: 1x 10°, 1x10°, 1x107, 1x10°.
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Tab 1 The sequences of primers and Tagman probes

Gene and oligo-nucleotide Sequence
TERT-extra Forward Primer AGAGCACCGTCTGCGTGAGG
Reverse Primer AACTTGCTCCAGACACTCTIT
TERT-intra Forward Primer TICCTGCACTGGCTGATGAG
Reverse Primer GAAACGTGGTCTCCGTGACA
TaqMan Probe TGTACGTCGTCGAGCTGCTCAGGTCT

GAPDH GGTGAAGGTCGGAGTCAACGG

CCTGGAAGATGGTGATGGGATT

Forward Primer

Reverse Primer

2 2 Anip973H1Anip973/NVBEH il 245 ) UM XS H

Tab 2 The contrast of drug sensitivity between Anip973 and Anip973/NVB cell

n Drugs IC,,(A973/NVB)(ug/mL)  IC,,(A973)(ug/mL) Resistance index
. N Navelbine 10.38 0.38 2743
s o Irinotecan 853.42 44.31 19.26
Cisplatin 0.48 0.04 12.49
Etoposide 83.24 1045 7.96
: Epirubicin 46.75 10.95 4.27
: ol Gemcitabine 307.53 287.41 1.07

¥l 2 hTERT (520 PCRAR M HH £k
Fig 2 Standard real-time PCR curve of hTERT
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Fig 3 Real-time PCR flourescence curves of Anip973/NVB and Anip973
1,2, 3: Anip973 cell; 4, S, 6: Anip973/NVB cell.

2.3 hTERT mRNASRUEM DG ShrifErhZe 1R
i B R TERT mRNAFRIE S AP M2k, WA
P AR 2, DARSEAR R A A5 0 % B8 (R A
AEFR, EFREME ( cyle threshold, Ct ) {E MM FR, KW
FE1X10°-1x 10%E [ A LL1Of5 66 BE AR B XA — A R i 5 1
TN, DNARFE DU Coz [AIfEAE RAF M2 C R,

it A WA G R BUR,>0.99, ZRM: 6 AMLT . K2R
N Ti) JE iy e JRE A 0E A P C RS B0 K 309 A e s o5 BRI
[F], 5 DUEGER CeEdR /N . ANk BE AR i APCRAY-
BHE, PCR™W2E 5 LR K R AE HL ], A TR i 2

< 3 Anip973F1Anip973/NVBZHthTERT mRNA) ik
Tab 3 Expression of hTERT mRNA in Anip973 and Anip973/NVB cell

Expression of hTERT mRNA

Group

Anip973 Anip973/NVB
Control group 5.59+0.62 7.4020.65"
Experimental group 1.14+0.11* 6.21£0.42#

*: Anip973 experimental group vs Anip973 control group, Anip973
experimental group vs Anip973/NVB experimental group, P<0.01;

“: Anip973/NVB control group vs Anip973 control group, P>0.05;

#: Anip973 experimental group vs Anip973/NVB control group,P>0.0S.

PR it 1 CHEL S bR UE Sl MR BE IR BFTE R G R, i
URVR B R, CHELRUBUN,
2.4 NVBX]Anip973F1Anip973/NVBZIfthTERT mRNAZR ik
JEZI 2.0 pg/mL NVBALH 5 2 ACAN M5 T 25 240 i i)
hTERT mRNARIA W2, S5 SIS, Xf
&2 Anip973F1Anip973/NVBAH fthTERT mRNAK A 2 50
GiitegE L (P>0.05) ; NVBALI‘EE@EAnipW?éIﬂH@hTERT
mRNAZ A B EFRAL, 557 B 4] Anip973 41 il Fb 55 4211
22955 (P<0.01) NVBAL}Ei’ﬂAmp973/NVBZHEIH@hTERT
mRNAZETRAG A%, (055} B2 Anip973/NVBAH il 45
ZR LG FEE L (P>0.05) 5 FENVBLLHA], Anip973
M fEhTERT mRNAZ A PYREAICFE L B i /5 T Anip973/NVB
4L (P<001) , AGitEES (£3) .
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3 iR

I 4R 225 25 ( multidrug resistance, MDR ) &
FEUMIRE AT R B N 2 — . ik R — R b
AW, hTERT 2 it B M R4 i B 8 5+,
WTERTEEP 1) ¢ 15 15 vy #or TG PR R0k — B0, FE MR &2k
AR, SRR S AT RE S S A R A R A
G S WA S Sy RS T v 20 IR A 7 2 0 1) Ak
PR, ARTT 25t o] AT s 20 it () i AL i VG 4, hTERT
mRNAF] fig 5MDR1, MRP-mRNA % C-mycki 5| $/R
R RTRES S T iR 40 M A it 24 ML

ASZIS A i i 985 Anip973 . Anip973/NVBZH g A Hif
FERTGE . Anip973/NVBAH i 128 328 i 1 i f) 06 75
i, JERaE RIS RS 2 20 25 A &Y, FIMTT
AT 2535 341, Anip973 . Anip973/NVBZH {148 hi
IC,fEH 439 °40.38 ug/mL ., 10.38 pg/mL, RIN27.43, Xff
SR DU G A T A ST 2, 1 BH LR 2 PR AR
FE o SRRSO E RERT-PCRIZEAGIN T Anip973 ., Anip973/
NVBZHfihTERT mRNAEIXEAL, TERARFGFEL 0004
fF, hTERTHRAES R FHMEY 4, 2R ASH, I
R RE T AER, AT LRI B G SR R, XA
EPCRMELUS R Y, 18 B S2 T PCREGAAT 5 55 i R L
B ARBFZE4E R Anip973 . Anip973/NVBAH I 244 St
FRIBFhTERT mRNAZRIR, X HE AT 351X 20 i R 24 240 i 1)
hTERT mRNAZ A LA 2= (P>0.05) , NVBALFHZ
Anip973 4 hTERT mRNAZE iA B [ ( P<0.01) , ifij
Anip973/NVBAHiflhTERT mRNAZ ik AT Fi#as, HE
X HE A i 245 A M L A 22 S o ge it o L (P>0.05) |, [F]
AFNVBALPEZH Anip973/NVBAH thTERT mRNAZR A It 15
TAnip9734iiffl (P<0.01) , ZEFALGITFEX, BUITE
AT 250 BRI, shwher il ) 28 R T M R AR e HL BB
TREFRFEE L, 4 A B L ae T e, fSmTey
AT AT 25 W BT SO R A O HR T A R . F
AIUL, i hr 5 TR 240 B 22 24 Tf 25 B — 5 I AE O PE
33X A SRR AL

Ui A TE AR R R L PR AR Y RS M A
SRR, AL R 22 B A M b A sk = 2Rk, IE
“H 20 v A AN IR B RS o TR IR W A U I 2
Zrpamhr gk . sk BE RN 51 A i 25 1 S
DLt WA R v T B s S AR X e 4, 4l s i RE A5 4%
R w5 T 245 20 M AL 7 25 M A AR ™, et ot e Al ) S
SCIR YA T 105 b g A A7 25 8 B e 25 O,

A1 7 S A7 00 0 590 1T 360 T R A AT R M 4 i
M 24 o ASSE A S22 e % FERT-PCRILAG MW TERT
mRNAK L, RSk Al fES S T A iR e Anip973/
NVBAHEAYMDR, 45 713 ] K s b 1 DA 308 4 T 24 114 7 4L
K5 ZE TR P S D ) 0 305 A i 24 B e HL
T RAT RS A4 J5 BB R e — PR R
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