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[ Abstract ] Background and objective The expression of TSLC1 is downregulated or abrogated in many kinds of

tumors, and its downregulation is highly associated with DNA hypermethlyation. The aim of this study is to explore the rela-

tionship between TSLC1 silencing and DNA methylation of its promoter region in lung cancer cells. Methods We detected

the expression pattern of TSLC1 in human normal lung tissue and three lung cancer cell lines (A549, NCI-H446 and Calu-3)

by semi-quantitative RT-PCR and Real-time PCR. Then we detected the status of DNA methylation in TSLCI promoter re-

gion with bisulfite sequencing in above normal lung tissue and lung cancer cell lines. After treatment of above cell lines with

the inhibitor of DNA methyltransferase S-Aza-2-deoxycytidine (S-Aza-dC), we detected the expression change of TSLC1 by

Real-time PCR before and after the treatment of 5-Aza-dC. Results There was no methylation in TSLCI promoter region in

normal lung tissue and AS49 cell line in which TSLC1 expressed; while there was DNA hypermethylation in TSLCI promoter
region in NCI-H446 and Calu-3 cell lines in which TSLC1 was abrogated, also the expression of TSLC1 in NCI-H446 and

Calu-3 cell lines could be restored after treatment of 5-Aza-dC. Conclusion The silencing of TSLC1 in lung cancer cells is due

to the hypermethylation of its promoter region.

[ Keywords ] TSLCI; Lung neoplasms; Gene silencing; DNA methylation
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(epigenetic ) JaHERINFFERL N H BEAEMF SRS .
TE 19894F 5 L 1 1 i 40 v i A TEDNAF JE RS Y
st TTDNASE H B AL — AR JE R K AR ) 22
Wi A TR )y 2. SR B AT L % e e J5 g S
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TSLC1 ( tumor suppressor in lung cancer 1) X 44
NECL2 ( nectin-like molecule 2 ) , EI1E®H AKHL 72
FIR MR PEBRAE AR AR 20, DR ) e B HEAE il
FR b kB R iy 44 W TSLCL, 5 PR HAT 240 At kS
B B 3 RE T A 44 A CADM1 ( cell adhesion molecule 1) .
TSLC1g: i 442D R BE R A L) — Fh AR 11, 7E20 kG
B S . R SR SR R EEAE N .
T 5 (R 2 TR TSLCLRT LS R e/ N A
7, Evi Michels i il TSLCIAR AT R 4 2555 40 7 10
MHESE L BRI — I 5 2 M TSLC L i Bk i 4
W fER R+ 124 A1k, X TSLCIWFSY e 2 (1) 32 HAE
2o g v i A5 R R TR 1) ) e B L RR TR IR B BL
WNTSLCITENG Y . FUSUMRSES .« JHRE . JBRIET . S
FUBRGE . BBV . R S 2 rh R IR B R T Rk
W, ORI RL S EXTTSLC1AE 2 Fh iR
Bk PR R R R R B, RASIE A e R A
TIEB FERA, M TSLCLE 8+ X Bl 2 — i
FF, HTSLCLWFRE N IREAECH:, & H 30
S-A-2-Wi AT ( S-Aza-2-deoxycytidine, S-Aza-dC ) AbFHAf
A ZR )T, TSLCLAYR IR AR IR R, XS4 R
WIH&/RTSLCLR 3l X Y F Ak i) BB 2 3L TSLC1 3Rk
TR F LA . Sy T BRI A R TR TSLC1AY
FIRAY KR 3l XA 3K, A58 K FHRT-
PCR ¢ Real-time PCRJ7 A A TSLCIAE N IE 5 fili2H 2113
FRATEE 20 i R a2k 7K -, F142 Fbisulfite sequencing /1
X TSLCUR 3l DX F B K A TAG I, A 4 25

R 1 FHARFAASIMFT

FEAL 1200 b B TR 20 M AR A5 TSLCLAYRIB 21k, H K
TSLCLTE fili i 4 i 25 v Y R K P2 15 5 HUA 3 7 IXRY
HEA AT S G

1 MH57H%

L1 Bpk}

L1 U540 R N EH M2 b b ot EBE s RHZ
i, 3k AN R AS49 . NCI-H446, Calu-32100x %L
PU. 0.259% Pl 1 H [l I 2 B2 g S it 2 2 9F 5 ot 240
Mt , ARG R 3R McCOy-SA . RPMI-1640
MEM/NEAA K JiG 4 ML W H Gibeo A ]

1.1.2 i85 #EA K5 RNAJER F TrizolJ H Invitrogen
ONH), GRS (RTHEE ) W4 [ Biolab/A 7], Taqfiff, Real-
time PCRJZ WX F 4 [ TaKaRa/A Fl . WA E: . &
it 52 5-Aza-dC I [ Sigma 2 Al . K R AL B IR ) 45 0 11
QIAGEN/A ], DNARBE[MIGAT & . pGEM-TH A F
Promega/yml. SCHTHIG ¥ i Invitrogen ARG, 514
FEANTENLER L,

1.2 3%

12,1 ZHEIEIR N 40 2% 5 10% fif A 35 AU
(HFHZE . FEIEE4100 U/mL) (R, 1E37°C. 5%
CO, MR %, AL S50 T SE IS LA A

1.2.2 S-Aza-dCAPHRIfE AL R S-Aza-dCH; AR FHIDMSORL
B 20 mmol /LI BRI, 33 IR1F2-70 °C. 25k BT
REEFPAF 60 mmBE IR, R0 1A ) 552 4
KEHE420% 4. F2RAMMHEBCH SR, H b
I AS-Aza-dCE LYK E10 umol/L, )5 B KIBI
MZGIK, LGPPSR, WA I T 5050
1.2.3 RT-PCR}%Real-time PCREG I F%Invitrogen/ ] FA 1ML
B4 Trizol— L IR SR U ZH 2L sl ZH IRNA, I RNAVK [

Tab 1 The primer sequences used in this study

Methods Primers

Semiquantitative TSLC1 Forward: 5" -CTAGAAGTACAGTATAAGCCACAAG-3’
Reverse: 5" -AGTGAAGTATGTACCTTTATGTCTG-3’

RT-PCR GAPDH Forward: 5° -ACCACAGTCCATGCCATCAC-3’
Reverse: 5" -TCCACCACCCTGTTGCTGTA-3’

Real-time PCR  TSLCI1 Forward: 5" - CCCCAGCCTGTGATGGTAA-3’
Reverse: 5" -GGATAGTTGTGGGGGGATCGTA-3’

GAPDH Forward: 5" -CATCCATGACAACTTTGGTATC-3’

Reverse: 5’

-CCATCACGCCACAGTTTC-3'
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J&i . FiBiolabZ\ F] ik W] 5 FHR TR RNA S S fli.cDNA
e E mRT-PCRIZIV A5 H . 94 “CHIAEYES min; 94 °C,
30s, S5°C. 30s, 72 °C. 35s, JW25™MEH; 72 °CH
SPSEAHI0 min, 4 *CZ IR, W% eI TH
VK. Real-time PCRIZ I 5514 94 °CHiZEE10s, 94 °CARE:
Ss, 60°CiRk34s, HAT4SMERIELAL, 454592 FReal-
time PCRAY F 7 R A4 743 HT

1.2.4 Bisulfite sequencing ST AR SO T, BT
genome HYEPCREM . [N 9PCR)" 4144 F)pGEM-T
FAR L, BRI S PR 11 B M FE R DN Y

1.3 CpG Ry oMt L geit2#ab e ia R A1)
WF5EAr (EBT) #24LAY4k: ( http://www.ebi.ac.uk/Tools/
emboss/cpgplot/ ) 43HT TSLCI1FE R S AE 4 X [ CpG i -
B S 2 b E 3R, SR LA GE T o k4 SPSS
12,0067 55 Ab P . SR FH Student’s t-test L AS 45 5, P<0.05
2R BEAGEE L

e

(L)

2 R

2.1 TSLCI7EIE# gl 2L FifiE M & i ikl e

Relative quantification

452bp >

HERT-PCR % Real-time PCREG 45 545358, TSLC14£IE
W M 2L 20 R TR 40 i R ASA9 TR A Fe ik, i AE e 2Bk i
RN ZRNCI-H446 J¢ Calu-3rh S35 B i T REECR G (K
1A, K1B) .

2.2 TSLCIFERHESHESiG X CpG i /A ¥ TSLCIFEH Ik
it X 2493 S00 bpJFHITECpG &y 43 T4 A A 743, &
BAE T o3 B B FE 9 AR AE— A CpGEYy, B 25041 T8l
PR A SATGR T 29800 bp iy X Iy ([#2)

2.3 TSLCU 8l X 1E 5 Aili 2 20 A il 200 i 22w g HH O
il FRATTEE IO RRAE 1Y 5 TSLC1R IR T I3 B DIAH O
(K741 ( TSLCLJE 31 [X-556 bp#|-336 bp 2 [a] (/] )74,
BRI O S A" E A +1) #E1Tbisulfite sequencingG:
W, 25 3 R AT I i TSLC 1T 8l X A8 1E 8 fili 2 21
FAS494H fy v 2 4 AR (EI3A, BI3B) , TMTE
NCI-H446 J¢ Calu-3 21 Jfl v 5 i FHEEARARAS (EI3C,
3D) .

2.4 S-Aza-dCALFRIE AR TT )5 TSLC1AY R 10 y.mol/LEI’J
S-Aza-d CAbHRJI 52 41 i 2 11T J5 A Real-time PCRAG I 25 5L
BN, S-Aza-dCAMPRAS494Hifl 5 TSLC1 A 2Rk A B w2
& (FE4A) , Mis-Aza-dCAEFHNCI-H446F1 Calu-340 il J5

B 1 TSLC1#EIE® ARfZA LR R A i 40 ff &
hEIRIEIE, FEERT-PCRAE (A) &
Real-time PCR77#% (B) #MTSLCIZEAIE
A AR SRR 4R B R PR RIL K F,
GAPDHYEA M XTEE,

Fig 1 Expression pattern of TSLC1 in
human normal lung tissue and lung cancer
cell lines. Expression levels of TSLC1 in
human normal lung tissue and three lung
cancer cell lines by semi-quantitative RT-
PCR (A) and Real-time PCR (B), GAPDH
used as endogenous control.

2 TSLCTEES5 B XHICpG R .
BTAMBREELZKR—IMC(pGZEYE

o
5’ 3 E By, BeRXEARCpGSH, MIFEKRAS

& of m’ E AT EX A

&"__‘ w [T 0.6 . . . A

g g2 V / Fig 2 The distribution of CpG island in 5

a % b 3

Q S non-coding region of TSLCT gene. Each
g 3 : : | ] vertical short stick at the bottom of figure
© 3400 . 2400 . 1400 M9 400 45 indicates one CpG dinucleotide, the blue
CpG | | (LN (AR it L region represents the CpG island and the

CpG dinucleotide CpG island translation start site "A" as +1.
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Hibisulfite sequencing J5 LAl 1 1 Hifi 2 441 iti 93 240 Jfd
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H 34k, T fE TSLC1 512k 323K [N CI-H446 J% Calu-341 Jifl
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T i 75 5-Aza-dCAL FRAHJEE 4RI, FHReal-time PCRJT s
RS b BT S TSLC1I RIE A, 450K W] 5-Aza-dChE
FRAS44I AR f, TSLCLFR ARSI B A L, i
5-Aza-dCAPFENCI-H446 )7 Calu-341 il J5, TSLC1fFRik
AP . FREE R AR G, S-Aza-dC
ARFR I B A kAR F AL . SRR TSLC LI il 40 i)
TSLC1HFRIBKF-TCHH ek AE, (HS-Aza-dCAb P 5 F
KA A . TSLC1HVR Rk i il il =, TSLC1
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3 TSLC1#E 16 IEE B AFHRAEAMA PR REELIERX, AL B C
DARIKRFTESMAL. AS494H. NCI-H4464mFNCalu-34HR R TSLC /B
HFREYPELEX, SIMEATRRNERELERE—INCpCIZHR, Wi
METSLCTREI FR AL FTSLCTEFEHA-556 bpZl-336 bpit, #HiF IR
B AT BX A+, HENMTSLCI R FREGFENANCpCiZEE,
HAPREA1S5-6SHCpG A R NHREME RGNS, BERBERT
ZERENHCEG ; HERBRRRELERENLHCPG.

Fig 3 Methylation pattern of TSLC1 in one human normal lung tissue and
three lung cancer cell lines. A, B, C, D represented the methylation pattern
of TSLCT promoter in normal lung tissue, A549, NCI-H446 and Calu-3
cell lines, respectively. Each vertical short stick at the top of each figure
indicates one CpG dinucleotide, and TSLCT promoter region detected is
located from -556 bp to -336 bp with the translation start site "A" as +1.
Eleven CpG sites were included in this fragment and CpG sites which are
marked from 1 to 6 are very important according to the papers. Black dot
means methylated CpG while white dot means non-methylated CpG.

A B C
160 A549 80rNCIHa46 = Calu-3
1.40 70 T
c 1.20 S 60 s 3
% 1 5 “ : 4 TSLC1#E5-Aza-dCA- BB R ATR O FIAIE, Al
£ :E g B. CHRIRFTTSLCTES-Aza-dCANEEAS494H A, NCI-H446
g 080 2 g2 FCalu- 3R R MRS K T © SRIBAEL, *P<0.05,
fé_f 0.60 % 30 ,_% Fig 4 Expression pattern of TSLC1 in lung cancer cell
é 0.40 & 20 & 1 lines before and after the treatment of 5-Aza-dC. A, B,
C represented the expression level of TSLC1 in A549,
020 10 NCI-H446 and Calu-3 cell lines before and after the
0 0 10umollL 0 0 10umoll 0 0 10umollL treatment of 5-Aza-dC, respectively; ¥*P<0.05 compared
5-Aza-dC 5-Aza-dC 5-Aza-dC with control.
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