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(=] a4 I DLEC] (deleted in lung and esophageal cancer 1) 3% 7E45 B9 (colorectal cancer, CRC) % 4H
SURN ML A B SRS A LI R B S, F ek B 71 ) CRC B3 s 4140 A1 7 1E 3 20 20 B AR A I 35 AR AR, 20 4] g 38
PR A8 e 20 161 4 B AE JRE A N VE AR AR, Y SR AL R S M R G W A R N (MISP) 6 I DLECT 3 B8 i3 3+ DX 380 5k A 1% Ol .
& &  716] CRC A4 ,DLECT K5 3 F B AL EL ik 45. 1% (32/71) , W IEW 2N 7.1% (4/56)  Z FH G it 5 X
(P<C0.001) ; DLEC1 % Ji h F W 34k 5 B 3 16 K% B4 1E )2 CEALCA19-9 K Z [ Je#H & . MM CRC 1ML 7 DNA
DLECI HZEAL H Bl 39. 4% (28/71) , i X HBAL Y 2. 5% (1/40) , 22 T A G2 3% X (P<C0. 001) , HIfL # DNA B AL RN 5
HAUP EA R —5E. 4% DLECI JEMNE3h 7 3 b7E CRC B A & B M B 5, vl B CRC 4 Bhi2 Wi iy
L FARIE .
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Methylation status of DLEC1 promoter in colorectal cancer patients and its clinical relevance

YE Xiao-bing' , ZHANG You-wei’, CHEN Long-bang®*

1. Postgraduate Class, Medical College, Nanjing University. Naniing 210008, Jiangsu., China

2. Department of Medical Oncology, Jinling Hospital (General Hospital, PLA Nanjing Military Area Command), Medical
School of Nanjing University, Nanjing 210002, Jiangsu, China

[Abstract] Objective To detect the methylation status of DLEC1 promoter in the tissue and serum of colorectal cancer

(CRC) patients and to evaluate its clinical relevance. Methods Genomic DNA was extracted from the tissues (cancer tissue and
corresponding adjacent normal tissue) and sera of 71 CRC patients; serum genomic DNA was also obtained from 20 patients
with benign gastrointestinal diseases and 20 healthy donors. Promoter methylation status of DLEC1 gene was detected by
methylation-specific polymerase chain reaction (MSP). Results The incidence of aberrant methylation of DLEC1 promoter was
45.1% (32/71) in CRC tissues, which was significantly higher than that in the adjacent normal tissues (7. 1% ,4/56) (P<<
0.001). The hypermethylation status of DLEC1 was not correlated with the clinicopathological features and CEA/CA19-9 levels
of CRC patients. Moreover, DLEC1 promoter methylation was also found in 28 of 71 (39. 4 %) CRC serum samples and only 1
(2.5%) of the other 40 cancer-free serum samples (P<C0. 001); the methylation was in accordance with that in the tumor
tissues. Conclusion  Hypermethylation of DLEC1 promoter is frequently seen in CRC patients. suggesting it might be a
promising biomarker for the early diagnosis of CRC.
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BT IR, o 9B 2R DNA (circulating
DNA) H AL A6 22 90 3 R 4F A A 52,
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DLECI (deleted in lung and esophageal cancer
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R Y W3 A Ry 5 M R A T 55 R (methylation
specific PCR, MSP) AT #:ll CRC 8 35 21 ZURN I
DNA ' DLECT 3 5 H 36 Ak 1% 0 . I 43 Fr H 5 116 R
TR BARAE 956 22, B AE N CRC W12 W7 Fn & fe A B
fifi 25 F- B AR IC W)

1 #EITTE

1.1 AFA& CRC BHEFARIEAFIMERA 71 41,
AR 1T Ao 2 SUbR AR 56 f81] O 4 28 S i 5% =5 em Ab
IEH AL, B4y A 15 F 41218 ) SR IR T 2007 4F
11 A & 2008 4F 8 H m it 42 X g it i B B 3 5 AL
THAL BRI I RHE B B E . T R LN
KA w12 R B T RAT UG TT S 20T .
SRS 6 MU TNM 431 &R 5t , 40 il 3 AL 3 Brod -
ers” SR FRG, FIMVCE 20 678 BV AE (45
2 D U 20 1 e B AR 1 Y 0 T A AS AR Sy ok
B VSR vk Ry T R A IE A GER K I 4 ~5 ml,
FREEEUAE . 3 000 X g B0 10 min, 70 W B JZ 1L
H2 2 ml, —80°CHRAF. FH CEA Fil CA19-9 /KK
H AR ARG A i 5 L o FRBE A S B

1.2 DNA #3451k H QlAamp DNA Mini
Kit #1 QIAamp Blood Mini Kit if# & (£ Qia-
gen A A HRECAL LU TE DNA, 5 /E ™4 K I8 Ul
BT EAT . V8 bR A B U 200wl 505 BL 50l
K & BT KVEM DNA, —80°C 47,

1.3 ZAB A #HMBE4 KR EZ DNA Methylation-
GOLD Kit (D5006) i{5fl & (3£ E Zymo Research) ,
HE DNA &0 E R E R I 1 pg E1718
Wi Mg DNA & #5400 E— 243 281 50 pl
DNA &# M T8, &5 10 pl M-Elution Buff-
er eI DNA, —80°CIR1F, & )5 . DNA J7 41
I H A 1 B 1 g (C) 7 A8 Ry R W 0 (U

1.4 WA R PCR DLECI RRN 519 H i
PR AW R R A IR R A, BARE A R B

Tissue

(M) E¥iEs1 % 5'-GAT TAT AGC GAT GAC
GGG ATT C-3';M FiiEsI¥. 5'-ACC CGA CTA
ATA ACG AAA TTA ACG-3'; K H H4k (U) I iiF
5191, 5'-TGA TTA TAG TGA TGA TGG GAT
TTG A-3";U FiEsI 9. 5'-CCC AAC TAA TAA
CAA AAT TAA CAC C-3', ¥ 878 K/N R 193
bp ', PCR &R {& & 25 pl, Hih 10 X PCR buffer
2.5 pul (F Mg*" 29K 1.5 mmol/L) .dNTP mix-
ture 2.5 pl (AW 250 pmol/L), b FiiF51 ¥4 2
(30 pmol) , B 1 J5 1 DNA 4 2 pl, KB & B
7K 10. 85 pl, Taq B 0. 15 pl(H A TaKaRa A ¥)) .,
JLREZ5 R 94°C WAEME 5 min, 94°C A8 1 30 5,60°C
Bk 30 s,72°CHEAH 30 s, 3 40 DMER B 5 72°C 1T
i1 10 min, B =4 5 pl 17 2% 06 A B R
UK LB AR R G A B, IR N AN R Ik E A
DNA fE Ry 3E B BLAL PEPE X IR 3d & CpG(Sss D H 3
ALl (22 [ New England Biolabs 2 &) 181 1 # 2
A DNA 158 B B4k BH A XS B L ddH, O 188 DNA
PER BRI X B 385 MSP 7™ 9 #F 47 1 42 00 7 560 3iF
(MR &R REYAFD .

1.5 %itFa®  RHH SAS V8 #1741t 4
Bro BHERM K805 Fisher MUK 2, K
B IKF- (o) A 0. 05, i i DNA H 34k 5 A1 R b 78
ZH 2T LA B0 Y — SO 50 R H Kappa £ 46,

2 & B

2.1 #4% DNA ¥ DLEC1 ¥ & 4k#ml 71 #] CRC
041,32 il DLEC1 % 5 8h 7 X3k CpG & & E
SR B R G R 45, 1 %0, AR I IE R 20
LU ILAL B R 7. 1% (4/56) , Z R A G2 E X
(P<C0.001), L7 MSP ¥k gh B &l 1 pros, H
W 15 AR ALZLCT) MU 4] 17 19 1E H 21 (ND
J AR GE 4 B AL Ok F AR o DU A SR i — 25 iE
S MSP #y HERfRPE (& 2)

Serum

Case 5 Case 15 Case 17

Case 22 Case 26 Case5 Casel5 Case!7 Bl B2

Methylation —

M o - -
T N T N ! N ! N ! N

B1 ZEBESERHZEALAIME DNA F DLEC1 EFREh FRELKBRMNER

Fig 1 Methylation status of DLEC1 gene in matched tumor tissues and serum samples of CRC patients

T: CRC tumor tissue; N: Adjacent normal colorectal tissue; B: Benign colorectal diseases
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W TR RS 2010 4E 8 L4 31 &

WT TTAGCGGCGTCTCGGTTG WT TTAGCGGCGTCTCGGTTG
MSP TTAGC GGCGETTTCEGTTE USP TTAGT GGTGTTTTGGTTG

stltl] gl

2 DLEC1 £[& MSP & £l 7
Fig 2 MSP product of DLEC1 was

directly sequenced and confirmed
Methylated cytosines (C) was not converted to uracil (T) and re-

mained as C. WT. The wild-type DLECI gene sequence (shown here

from nucleotides 19683-19701, GenBank accession number
AP006309). MSP: Methylation; USP; Unmethylation
2.2 i DNA ¥ DLEC1 WA 4im 71 ffi CRC

3% . DLECT 2 5 8+ 1 &4k e il o 39, 4%
(28/71) L MIHE 40 51 = Mo 983 Xt HE 2 1l 375 . A 1 61 Hy
AR AL 2. 5% . ZRARITFE L (P<
0.001) I H 17 DNA H Ak 5 HH N7 ik Jg 21 40 3
GO & B0 — B0 (Kappa=0. 846) , 45 LA fib
Sl AL 2R IR AR DL A bR L LTS DNA T 34k 1 fi
M 84, 4% (27/32) R R EN 98. 1% (52/53),
W1,

* 1 CRC & 5165 MEH LR DNA &
DLEC1 FE{ K —E %
DLECI1 methylation in CRC sera

was consistent with that in corresponding tumor tissues

Tab 1

DLEC1
methylation

DLECI methylation in CRC tissue

Kappa value

in CRC serum Methylated Unmethylated
Methylated 27 1 0. 846
Unmethylated 5 52

2.3 DLECI B3 TP AKKRE L & RmEIFIENY
MX M R 2 o M4 4 DLECT 2 H
FAL 5 CRC B 1Y 4E W Ve s £ & L 0 b /R
BE O3 00O A B B | i Ak B B8 DL K I T CEA.
CA19-9 K F-ITEH K (P=>0.05),

3 @

DNA Ak 2 38 W 3538 1% 27 1 — Fh i = AL
F 354k (hypermethylation) ¥ 51 & 1 i FE H Rk T
PHE PR, TS BN & AT, T DNA B
R NN . i U ke S Gl (1 RN L
Kl 3] CRC $: 51 CpG & H 3 Ak Ble 48 w4 4 b Jgg
RAEMIIRIEZ —

DLECT P& i T 44 K 3p22-p21. 37, X &
—ANTE R b 4R AR R B K X, DLEC]
FERFR A NS IE 5 1 2 325k, T 76 Jib 988 40 i 2 i

AR b RIA TR, JF B 5 3 DCECL 4
BTN BT 7R RN N R 1 0 A T T
it 5 I T o A P O L X B R W] DLECT
FUA 0 g 5 TR ) g A LR R PL L i A B
k2B R M L8 21 = H 3R 380 DLECT 3
PR 2 3% 1 i 2 D TR 7 O L0 L S MR LR L S
HAFAE DLECT R i 45 B 364650 5 S b 988 41 ff #k LA
ZHEAL 2 Y HOR 2 M (5-aza-CdR) &b B, AT i
DLECI ik &, 45 e o, Ying % i)
B, DLECI 5% W R ALTE 29% (10/34) s 41 h 7%
FE TR IE W 2B R A 0/17) . FRATAY 45
FB R L 45.1%(32/7D) Ay CRC 41 4U477E DLECI #
FEAb L AR IE W 800 7. 1% (4/56) . 22 R A 4eit
225 00 DLECT H A 55 bgg 434k 43 191 0k L 25
B8 8 b B S5 I RS B 2 BT AH S6 M L #2278 DLECI
I AL AT B2 CRC & A= v i ) = 42k

®2 DLECIERFHEWLKS
CRC lifg PR 7% 32 5 E 48 X 1 43 47
Tab 2 Association of DLEC1 hypermethylation

with CRC clinicopathological features

DLECI methylation

Patients No. - - P value
Methylation Unmethylation
Age(year)
<60 40 16 24 0. 329
=60 31 16 15
Sex
Male 37 18 19 0.527
Female 34 14 20
Tumor site
Colon 43 19 24 0.534
Rectum 28 13 15
Differentiation
Well/moderately 44 21 23 0.566
Poorly/ undifferentiated 27 11 16
Stage
/1 33 14 19 0.676
/v 38 18 20
Lymph metastasis
No 36 15 21 0. 559
Yes 35 17 18
Distant metastasis
No 57 24 33 0.311
Yes 14 8 6
CEA pp/(ng » ml™ 1)
>=5.0 ng/ml 21 10 11 0. 780
<(5.0 ng/ml 50 22 28
CA19-9 z5/(U + ml™1)
=37 24 13 11 0.271
<37 47 19 28

%" test or Fisher’s exact test

R0 i e A8 B A i P A A — RE B0 19 DNA
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(circulating DNA) , & ® it & F1IE % A HET R
T T P98 40 B 19 5K A8 S 08 1 LA B A A e 98 A i B AL
R b %) 4 figk R0 386 B HE % 1 e R 4 T R . LA
I DNA HA MR A PE R DNA 2™, T b %
PR 2 SR FE AR . BRI FRATSEAT AR I CRC
B ML DNA o DLECT H &b IR i, 25 2R 8 7w,
28.2%(22/78) W MLYE bR A 77 7E DLECT 4 [ 5 F
Al AR g X B 2. 5%6(1/40) . 2 F B
GiiteEE X, X 5zZA0 CRC ML /M b iF i £
E"J*@EF'%HSMMJZH pl5™ p16™ " APC, hM-
LH1 . MGMT,RASSF1A %" " M b, 5 8k A
SEPEHR A AR, R, L PCR Sy RE R i B 3
PRGN B AR Y w8 B R OPE L LA B ) — S i
I F B 1 B AR X E ORI R R
PLE R N SR B AR I bR I . a0 IR T R
(CEA) . Ko FHEE PR CA125,CA19-9 S,
WHEA—E ., oL E DLECT H 3 L& U A
Bk CRC i Bhi2 Wi 098 84y FArid, (H15 =
A2, L3 DNA 1 DLEC1 H 34k 541 0 CRC 4141
A RAF 00— 20 SN 1 HE A iy N (R
FATE L. DLECT HEAL 575 1) CEAL.CA19-9
K- TG, $E7% DLECT HY A0 A I AT LR A 4% 45 1
HRICYI AN TE

(& % 3 #K]

TR Bk e TR G PR 114 R ORG WI A f IR
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