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[ Abstract ] Background and objective It has been proved that mTOR was an important signal transduction mo-
lecular and protein kinase regulating cell growth and proliferation, and mTOR could activate the downstream protein effector.
PTEN could negatively regulate mTOR signal pathway and inhibit its activity. The aim of this study is to detect the mRNA
expression levels of mTOR and PTEN gene, which are the key genes of mTOR signaling pathway in human non-small cell lung
cancer (NSCLC) tissue. The relationship between mTOR signaling pathway and NSCLC is also explored. Methods Lung can-
cer tissue specimens were obtained from 65 patients. Adjacent-tumor non-small cell lung cancer tissues from the 30 patients
were served as control. The RT-PCR technique was used to detect the mTOR and PTEN gene expression levels. Results The
average mRNA expression levels of mMTOR gene were significantly higher (0.2340.16) in lung cancer than in adjacent-tumor
tissue (0.12+0.09)(P<0.01). The average mRNA expression levels of PTEN gene were (0.19£0.28) in lung cancer, while the
mRNA expression levels of PTEN gene were (0.53£0.28) in adjacent-tumor tissue (P<0.01). The levels of PTEN gene expres-
sion in non-small cell lung cancer were significantly lower than that in adjacent-tumor lung tissue. There are not significant re-
lationship between mTOR and PTEN gene expression levels and patients’ age, gender, pathological type, differentiation, lymph
node metastasis, except tumor size. Conclusion The expression of mMTOR is activated in NSCLC. The expression of PTEN is
absent or decreased. The mTOR activated in NSCLC may be correlate with the absent or decreased of PTEN. The absent or
decreased expression of PTEN and the actived mTOR may play important roles in carcinogenesis and metastasis of NSCLC.
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Tab 1 Primers for two genes

Gene  Up-primer/ Down-primer  Annealing temperature Length

B-actin  CACTGTGTTGGCGTACAGGT 62.5°C 154 bp
TCATCACCATTGGCAATGAG

mTOR  CGCTGTCATCCCTTTATCG 56.5°C 193 bp
ATGCTCAAACACCTCCACC

PTEN  ACCAGGACCAGAGGAAACCT 55°C 232 bp
GCTAGCCTCTGGATTTGACG
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Fig 1 Total RNA of lung tissues
M mTOR PTEN B-actin
T N T N T N
250 bp
100 bp

2 BIREERY B, TIkEARAR  NKEAEFALR,

Fig 2 The amplification of target genes, mTOR. PTEN. p[-actin are in order.

T are from tumor tissues; N are from tumor adjacent tissues.
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Tab 2 The relationship of clinicopathological pa-
rameters and two gene expressions

Characteristics n P
mTOR PTEN
Age 0.471 0.273
<60 31
=60 34
Gender 0.810 0.974
Male 55
Female 10
Pathological type 0.235 0.124
Squamous 37
Adenocarcinoma 28
Differentiation 0.765 0.777
High 5
Mild 43
Low 17
Tumor size 0.04 0.01
<3cm 15
>3cm 50
Lymph node metastasis  0.468 0.335
No 46
Yes 19
Distant metastases 0.496 0.958
No 61
Yes 4

& 3 mTORFIPTENE E Rk EHIh & 517

Fig 3 The ROC curve analysis of the mTOR, PTEN gene expressions. A:
The ROC curve analysis of the mTOR gene expression, AUC=0.771; B:
The ROC curve analysis of the PTEN gene expression, AUC=0.894.
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Fig 4 Scatter distribution of relative expressions of mTOR, PTEN

00 9gene. A: Scatter distribution of relative expression of mTOR

gene; B: Scatter distribution of relative expression of PTEN gene.

. mA R TTVRCR, SORHMEAR, FRHHR
[KI AT 8 5 A58 X0 42 04 e DR s BRARF AR 2H AN /] . mTORFH
PTENFHYERHIWT T ARG G, 75oh, fE—SLigirdp
{HEIE0.05, H AT BB T AL AR/, AN
KEEAR R RESA 225 . PTENS o fRRIA R =T
XFmTORMINHIVEA , [#13mTORME L, P& ILFfiE
HENSCLCH A S, AHCPE T RI]: Wi R AAHC, 1
BIPTEN 2K 1 5 mTORMY (7 FRIAFENSCLC Y A= K I F v
E—EEH, JFHXCR%Y . PTEN 1§ PIP3fY
WAL, (0 20 i AR 2 BT, T mTORAY I Ak ]
PRAHIZIE A A J'é . PTENZ—FM s SE N, AT LLisif%
mTORF AL I SN, IR IG 58, EmTORIH
B H g — S B ) YT R F-, PTEN) g 41 ol o fig 3 2L
W FLRR ST R B A 6, B RT3 A R S L fd PIP3
AR L, (2 Fe AL PIP2, (FEPIP3JCIL WS T iF iY
AKT, MTEAF I H AKT /mT ORI #1415 1 A7 H
mTORGH F& G M58, T A 186 (ribosomal
protein S6, RPS6 ) . p70K%Hi{IAS6I4 i ( P70 ribosomal S6
kinase ) . EZAYIBIPER LGN F4E45 G 8 (eukaryotic
translation initiation factor 4E binding protein, 4EBP ) £§4H5¢
W IR R APTENSEN B AR A, HAE
— T LR, PTENTE Z e b i) s AR i A
PERR, BN KR JE pS3HT IR AR i 22 i g 41 il [T
mTORFIPTENTEAE K [N 152 A5 1l i Iy {4 ) o B 2
[ (0, mTORFIPTENAYIR G A AT /1 12 iNSCLCHY
MR G

2 % X M

1 Feng MJ, Ding XS. Akt and cell surviving. ] Med Molec Biol, 2002, 24(5):
283-285. [T, THTLE. Akt S ANELEAE. [FAM B0 T LE Y~ o)

O00dn0gdad
www.lungca.org



v i R 2% 52010487 1 551355578 Chin J Lung Cancer, July 2010, Vol.13, No.7

* 721 -

JUF, 2002, 24(5): 283-285.]

Pisick E, Jagadeesh S, Salgia R. Receptor tyrosine kinases and inhibitors in
lung cancer. Sci World ], 2004, 6(4): 589-604.

Li J, Yen C, Liaw D, et al. PTEN, a putative protein tyrosine phosphatase
gene mutated in human brain, breast and prostate cancer. Science, 1997,
275(5308): 1943-1947.

Steelman LS, Bertrrand FE, McCubrey JA. The complexity of PTEN: muta-
tion, marker and potential target for therapeutic intervention. Expert Opin
Ther Targets, 2004, 8(6): 537-550.

Sabatini DM. mTOR and cancer: insights into a complex relationship. Nat
Rev Can, 2006, 6(9): 729-734.

Shaw RJ, Cantley LC. Ras, PI(3)K and mTOR signalling controls tumour
cell growth. Nature, 2006, 441(7092): 424-430.

Massion PP, Taflan PM, Shyr Y, et al. Early involvement of the phosphati-
dylinositol 3-kinase/Akt pathway in lung cancer progression. Am J Respir
Crit Care Med, 2004, 170(10): 1088-1094.

8

10

11

12

Conde E, Angulo B, Tang M, et al. Molecular context of the EGFR muta-
tions: evidence for the activation of mTOR/S6K signaling. Clin Cancer Res,
2006, 12(3): 710-717.

Dudek H, Datta SR, Franke TF, et al. Regulation of neuronal survival by the
serine-threonine protein kinase Akt. Science, 1997, 275(5300): 628-630.
Tamura M, Gu I, Takino T, et al. Tumor suppressor PTEN inhibition of cell
invision, migration, and growth: differential involvement of focal adhesion
kinase and p130cas. Cancer Res, 1999, 59(2): 442-449.

Lim WT, Zhang WH, Miller CR, et al. PTEN and phosphorylated AKT
expression and prognosis in early- and late-stage non-small cell lung cancer.
Oncol Rep, 2007, 17(4): 853-857.

Hanaban D. Signaling vascular morphogenesis and maintenance. Science,

1997,277(5322): 48-50.

(Useh: 2009-12-01 f&[A]: 2010-05-07 )
(ARScomiE 451)

(PEMERE) ZBIEEHIREER

AR A, IRSCTRE R R, §TRA AR, ST RE, F20084R4 20 Hk,

(G

A ) RBRPTAVEE ARt AT H RS IR A, A ARIEAR OGS
JITA B A AR A B (5 ARG e RIAT
AT ITEVEE B . LA SR o S B0 TARRICR AT IR, AR L AR 7 2

BRIk

E5'e http://mc03.manuscriptcentral.com/cjlc

'y http://mc03.manuscriptcentral.com/lc

TR AT LT ) 48 1) M 354 . wwwlungca.org

a5 E-mailZii i - cnlungca@gmail.com; cnlungca@yahoo.com.cn

S AR 022-27219052/27219219

CHhE iR Ae R ) gt
200844 H

O00dn0gdad
www.lungca.org





