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[ Abstract ] Background and objective DNA methylation is one of the mechanisms of epigenetics. Allelic loss
located on chromosome 3p happen frequently and early in non-small cell lung cancer (NSCLC). The aim of this study is to de-
tect the promoter methylation status of tumor suppressor genes (TSGs) located on chromosome 3p in NSCLC and to evaluate
its correlation with clinicopathological features. Methods A total of 78 paired NSCLC specimens and their adjacent normal
tissues were collected in the study. Promoter methylation status was determined by methylation-specific polymerase chain reac-
tion (MSP). DLECI gene expression was determined by RT-PCR and immunohistochemistry. Results Aberrant methylation
frequency of DLECI, RASSF1A, hMLH1, RARp and FHIT genes detected in 78 NSCLC tissues were 41.03%, 39.74%, 30.77%
and 16.67%, respectively, which were all significantly higher than that in adjacent normal tissues. However, FHIT gene was not
detected methylation in both cancerous and non-cancerous tissues. DLECI hypermethylation was associated with advanced
stage (P=0.011) and lymph metastasis (P=0.019), while RASSFI1A, RARB, hMLH]I and mean methylation index (MI) were not
correlated with any clinicopathological parameters. Moreover, DLECI gene downregulation was detected in 56.41% (44/78)
NSCLC tissues and correlated with promoter hypermethylation. Conclusion Frequent hypermethylation of TSGs located on
chromosome 3p was a common event contributing to NSCLC pathogenesis and DLECI methylation was closely correlated
with loss of expression.
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Tab 1 List of primer sequences
Primer Sense (5" -3") Antisense (5 -3") Product Temperature (Cycle)
FHIT (M) GAAGGTAGG GGCGGGGAGGTAAGTT CGTAAACGACGCCGACCCCACTA 116 bp 68 °C (40)
FHIT (V) GAAGGTAGG GGTGGGGAGGTAAGTT CATAAACAACACCAACCCCACTA 116 bp 63 °C (40)
RASSF1A (M)  GGGTTTTGCGAGAGCGCG GCTAACAAACGCGAACCG 169 bp 64 °C (40)
RASSF1A (U)  GGTTTTGTGAGAGTGTGTTTAG CACTAACAAACACAAACCAAAC 169 bp 59°C (40)
hMLHT (M) TTAATAGGAAGAGCGGATAGC CTATAAATTACTAAATCTCTTCG 106 bp 55°C (40)
hMLHT (U) TTAATAGGAAGAGTG GATAGTG TCTATAAATTACTAAATCTCTTCA 107 bp 55°C (40)
DLECT (M) GATTA AGCGATGACGGGATTC ACC CGACTAATAACGAAATTAACG 193 bp 60 °C (40)
DLECT (U) TGATTATAGTGATGATGG GATTTGA CCCAACTAATAACAAAATTAACACC 193 bp 60 °C (40)
RARSB (M) TCGAGAACGCGAGCGATTCG GACCAATCCAACCGAAACGA 146 bp 62 °C (40)
RARS (V) TTGAGAATGTGAGTGATTTGA AACCAATCCAACCAAAACAA 146 bp 62 °C (40)
DLECT (R) TTCCTCCCTCGCCTACTC AAACTCATCCAGCCGCTG 309 bp 55°C(30)
GAPDH (R) CAATGACCCCTTCATTGACC TGGAAGATGGTGATGGGATT 135 bp 55°C(30)
M: Methylated; U: Unmethylated; R: RT-PCR.
%2 I/ NAREATEA LA EEBARELER (n=78)
Tab 2 Methylation profiles in NSCLC tissues and matched normal tissues (n=78)
Gene Methylation frequency [n (%)] 95%Cl P*

Tumor tissues Normal tissues

DLECT 32 (41.03) 3(3.85) 2.207-126.864 <0.001
RASSF1A 31(39.74) 6(7.69) 3.066-20.431 <0.001
RARB 24 (30.77) 7(8.97) 1.809-11.236 0.001
hMLH1 13 (16.67) 4(5.13) 1.149-11.911 0.037
FHITa 0(0) 0(0) — —
DLECT1+RASSF1A+RARB+hMLH1 54 (69.23) 13 (16.67) 5.233-24.185 <0.001

*Chi-square test or Fisher’ s exact test; 2n=40.

NT 1IN 12T 12N 13T 13N Pos. Neg.
MUuMuUMUMUMU MU MUM U

DLECT
RASSF1A
RARB
hMLH1
FHIT

1 MSP;’H& BB LN ERALRELNER (FHI1-13) . T:h
BAELAN ZALR ;M BRELL ;U KRBELL; Pos: PHIEXTFE ) Neg : [
lEForN

Fig 1 Representative MSP profiles in matched NSCLC and adjacent
normal lung tissues (cases 11-13). T: tumor tissues; N: normal tissues;
M: methylation; U: unmethylation; Pos: positive control; Neg: negtive

control.
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A NT 1N 12T 12N 13T 13N
GAPDH
DLEC1
B 1.2
1.0
5 08 & 2 DLECTZEdE/ MR EFAIMRNARIE, AL BEIPCREKER (7%5111-13) ;B A
= O
S 06 BEAEARDLECT L E LA FHEMIEE AL, *P<0.001,
E 0.4 Fig 2 mRNA expression levels of DLECT in NSCLC tissues determined by RT-PCR.
a 0.2 A: Typical gel electrophoresis results in three matched pairs (cases 11-13) of tumor
0 (T) and their adjacent normal lung tissues (N); B: Histogram of the relative mRNA

Tumor tissues Normal tissues
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2 AR O S A0 ) 240 B B TR S S AR P SR R L), (B
TEAE I BIALH M A ;. RASSFIAJERasiG (5 S 16%
PR AT R, AT R WTRas 2 KA 15 S B L AME
PN RAR[@;EIL:Z&EF'@E ( retinoic acid, RA ) AR, B5
TR 24 F R A 1) A L 58 A 434S s hMLH & TH5 T

expression level of DLECT in NSCLC and their adjacent normal tissues. ¥*P<0.001.

B 3 DLECTEIE MM ERHERRIE (R
%112, EnVisioni%, X200) . A: BREHLAZMH
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Fig 3 Protein expression levels of DLECT in
NSCLC determined by immunohistochemical
staining (case 12, EnVision, X100). DLEC1
protein was silenced in adenocarcinoma
tissues (A), while widely expressed in

adjacent normal lung tissues (B).
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Tab 3 Association between the DNA methylation in NSCLC specimens and clinicopathological features
Characteristic n Methylation frequency [n (%)] Mean MI
DLECT RASSF1A RARB hMLH1
Gender
Male 58 22 (37.93) 24 (41.38) 16 (27.59) 9(15.52) 0.306%0.116
Female 20 10 (50.00) 7 (35.00) 8(40.00) 4(20.00) 0.363%+0.125
Age (year)
<60 22 8(36.36) 6(27.27) 5(22.76) 3(13.64) 0.341%+0.095
=60 56 24 (42.86) 25 (44.64) 19 (33.93) 10 (17.86) 0.348%0.122
Histological type
Adenocarcinoma 30 12 (40.0) 14 (46.67) 8(26.67) 4(13.33) 0.317%+0.148
Squamous cell carcinoma 36 16 (44.44) 12 (33.33) 14 (38.89) 8(22.22) 0.347%0.095
Others 12 4(33.33) 5(41.67) 2(16.67) 1(8.33) 0.250%£0.152
Tumor size
<3cm 25 9 (36.0) 11 (44.0) 5(20.0) 3(12.0) 0.280£0.146
>3 cm 53 23 (43.40) 20 (37.74) 19 (35.85) 10 (18.87) 0.349%+0.106
Cellular differentiation
Well 13 4(30.78) 6 (46.16) 3(23.08) 2(15.38) 0.288+£0.131
Moderate 46 17 (36.95) 18 (39.13) 15(32.61) 7 (15.21) 0.310%£0.108
Poor 19 11 (57.89) 8(42.11) 6(31.58) 4(21.05) 0.382%+0.157
Stage
171 58 19 (32.76) 22 (37.93) 18 (31.03) 8(13.79) 0.289+0.105
/v 20 13 (65.00) * 9 (45.00) 6(30.00) 5(25.00) 0.412+0.179
Lymph metastasis
NO 44 13 (29.55) 17 (38.64) 12 (27.27) 7 (15.90) 0.278%+0.093
N1/N2 /N3 34 19 (55.88) * 14 (41.18) 12 (35.29) 6(17.64) 0.375%0.158
Smoking habit
Smoker 49 18 (36.73) 20 (40.82) 17 (34.69) 7 (14.28) 0.316%0.118
Never 29 14 (48.28) 11 (37.93) 7 (24.14) 6 (20.69) 0.328%+0.127
*P<0.05
% 4 DLECIEHEEIR/MAMMERNRES B FREMHXR
Tab 4 DLECT downregulation in NSCLC tissues was associated with promoter methylation
DLECT Methylation DLECT expression P
Downregulation/Silence Upregulation/-
Methylation 28 4 <0.001
Unmethylation 16 30
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