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Hypermethylation of DAPK and TIG1 in Oral Leukoplakia*

LIU Yang', ZHOU Zeng-tong’, GONG Zhong-jian', WU Xiang-bing', YU Jun'*
(1 Department of Stomatology, The Affiliated Wuxi People's Hospital of Nanjing Medical University, Wuxi, Jiangsu, 214023, China;

2 Department of Oral Mucosal Diseases, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of Medicine,

Shanghai, 200011, China)

ABSTRACT Objective: To detect promoter hypermethylation status of tumor suppressor genes of DAPK and TIGI in oral leuko-
plakia (OLK) and explore its potential roles in oral carcinogenesis. Methods: DAPK and TIG1 hypermethylation were evaluated in 77
OLK, 32 oral squamous cell carcinomas (OSCC) and 40 normal tissues by quantitative methylation-specific PCR (QMSP). Results: It was
found that DAPK were hypermethylated in OSCC. The frequency (46.9%) and the quantity (0.0728+ 0.1617) of DAPK hypermethyla-
tion in OSCC was significant higher than those in OLK and normal tissues (OLK: 19.5%, 0.0070+ 0.0172; nornal tissues: 18.8%,
0.0021+ 0.0050, P<0.05). Furthermore, DAPK hypermethylation was significantly correlated with epithelial dysplasia. Compared with
the low malignant potential group of OLK patients(LMP), the high malignant potential group (HMP) was more likely to express increased
gene hypermethylation of DAPK (OR, 1.013; 95% CI: 1.004-1.023; P=0.004). No hypermethylation of TIG1 was found in normal tissues.
The frequency (OSCC: 28.1%; OLK: 27.3%) and the quantity (OSCC: 0.0174+ 0.0440; OLK: 0.0035+ 0.0076) of TIG1 hypermethyla-
tion were both higher than those in normal tissues (P<0.05). Conclusions: Our data suggested that DAPK and TIG1 hypermethylations
were associated with oral precancer and may be useful as early detection markers for oral cancer.
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FRICHI T AT RETE , D 11 I S 2 W TR B AGHI 7 ik

I R 5 E

L1 X ERF0itF
384 fLsE it PCR {Ch5E [ Roche 24 R4S, BLLHL Alle-

gra™ X-12R, fif = B0 41 Microfuge® 16 Iy H 35 [ BECKMAN
/N1 M Tris HCL 15 1 Sigma 23731 M MgCl,, 0.5 M EDTA,
10 % SDS, 10 mg/mL ssDNA ) H§ Fluka 2\ 7 ; Glycogen Ity H
Roche /37 ;5 U/uL Plat Taq &l [ invitrogen A ] ; Wiz
ard clean-up i 7l & g [ Promega /\ ) ; f4 il & [ DAPK,
TIG1, W23 K ACTB, #4545 5519791 B Invitrogen 23 7] 45 1k,
(F£1),
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Table 1 Time quantitative methylation specific PCR probe and primer sequence

Gene Primer sequence Probe sequence
ACTB 5'-3'TGGTGATGGAGGAGGTTTAGTAAGT ACCACCACCCAACACACAATAA-CAAA-
3'-5'AACCAATAAAACCTACTCCTCCCTTAA CACA
5'-3'GGATAGTCGGATCGAGTT AACGTC
DAPK TTCGGTAATTCGTAGCGGTAGG-GTTTGG
3'-5'CCCTCCCAAACGCCGA
5'-3'TTTTTCGTCG CGGTTTGG
TIG1 TCGGTTTTGCGTTGCGGAGGC

3'-5'CGCTACCCGAACTTAATACTAAAATACG

1.2 ALRERAK

eI 2006 4F 2 2018 4E 512 T B At BERLR- [ & T3 A
BRI e 110 A AR L 70 5 3 A~ s 28 LN R B e 1 Js 3
FO U L BERR A 77 491, 100 PR Bl S 32 a1, I X 32 i

IRRTOR L2 20 WORTFAR PR IAISUEA . IEH B4
BT IERSMTFARFIBLAE SRR o B A ()5 2 B2 W
RS ARRERBEATHOT A7 BERIR)T, o A B RS poR
FVEEAESL o BIFFER GG BB M Rl P

* 2 ZHEBEEIGKTRMSE

Table 2 Baseline characteristics of the patients in tissue samples analysis

Amount B Sex Smoke epithelial dysplasia T stage
Groups Age(xt s)
() M F Yes No LMP HMP TUT2 T3/T4
OLK Group 77 56.1% 11.3 42 35 38 39 44 33
OSCC Group 32 55.0+ 13.5 19 13 15 17 - 22 10
N Group 32 31.63+ 9.92 16 16 10 22 -

Note: N Group ( normal tissue group); LMP (OLK with none and mild epithelial dysplastic); HMP (OLK with moderate and severe epithelial dysplastic).

1.3 Ak

1.3.1 E[FEZ DNA {REUFISh{L WO B2 RN G , R
M - SRR DNA, 550 436 B {0 2 $2 Ht DNA
BOVR BEFISERE . eV B 1-2 wg ZH41 DNA (#4720 pL),3 M
NaOH 2 wL, 10 mg/mL ssDNA 1 pL;ddH,0 % & 25 pL 27k
£, 73R4 heat block 50 C,20 434k, 7] 2 W J5 1Y) DNA #As
A 500 WL X$K "By / EERERERAME, 76 70 CTT RO E
3h PHATEVARBRIRAL I, $ IR Wizard clean-up i3 & {di 14
BT B W AR AR A0 S 1Y) DNA 4lifk,

132 IMEEFRENHERME PCR &N BE 7 pL RN
#i:1.0 wLlab 10x Buffer;0.2 wL 25 mM dNTP J& & ;0.06 uL
100 uM F primer;0.06 wL 100 uM R primer;0.06 pL (5 U/uL)
PlatTaq 847#;0.02 wL 100 wM Probe; 5.6 pL XZEK . S} 5E
AL PCR AR R EAAL 10 pL fy 3 pL 41 DNA 1 7 wL
VR INEE 384 FL PCR #, 5000 rpm .0, B A 384
FLaE T PCR AN . SEA 7 i B Bk PCR 4440 95 °C

10 min; 95 'C 105,60 ‘C 20 s 45 MG ;40 C 1s, 4EEFE .
25 L SUREAS RGN 25 ER R0 P 2 25 R 43 i) A 7 S B e o R AL
PCR I o BEAMREAA 3 A48 DL, 130 B B O 29 AR YR 2
il (A0 R B DNA AR UEINZL, & HEA B I IEFE ATy S5t
ACTB [k S5 R A RALARAE ™ o BRI AR A Al 22 [
R AN S8 R R R, B kg UAE AR B 356 PR A A% LE I 19 PR S AL AH
X
L4 S5

i SPSS 23.0 411444, % HAES %L Mann-Whitney U H.
A2 DNA B = AL IR SRR SRS 7k e
T2 =2 i B R R I 0 i TP AL 238 5 1 R B
FIAH G o 21 T AR 2k (Receive operator characteristic
curves, ROC) FHSRIT-HIHE 5 FF SL AL TR A 2L RE . P<0.05
ZRAGAFEE L BUSE K ROC (4 GraphPad Prism 9
21l
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Fig.1 Scatter plot analysis of DAPK and TIG1 hypermethylation in the three groups
Note: Data are expressed as DAPK/ACBT ratio and TIG1/ACBT ratio, **P<0.001.

5 DAPK & b RE R ), 78 1E & A 80 IF K &k Bt
TIG] @ bRk, 1R U0 1 i A BEH 41, TIGI
B R IA N 28.1%,27.3%, o BE 2% Sk, Mgl TIGI
Ak AR 2] OSCC:0.0174+ 0.0440;0LK ;0.00352

0.0076, F AR M i hE 4l rp R (EMD i (AR R E 2R . 5
IEHFHA L, TSRO BB TIGL & H bRk
B2 2(p<0.001), WE 1B,% 3,

*3 OEEBE. ORESEIERHERA S DAPK f TIG] B RENRELLE
Table 3 Frequency (F) and quantity (Q) of gene hypermethylation in the three groups

OLK (n=77) 0SCC (n=32) N(n=32) Poixwosco Porcen
F 15 (19.5) 15 (46.9) 6 (18.8) 0.004 0.065
DAPK
Q 0.0070+ 0.0172  0.0728% 0.1617  0.0021% 0.0050 0.001 0.088
F 21(27.3) 9 (28.1) 0 (0) 0.928 0.001
TIGI
Q 0.0035+ 0.0076  0.0174% 0.0440  0.0000% 0.0000 0.499 0.001

Note: Statistically significant (P<0.05) results in boldface type.

DAPK \TIG1 £ F i it 41 2 i) e H Ak ek fat 0 fd
o, AR ROC 4341 i FH 3 Ab 2k i A I 1RA R S e, FH
PEHIBTE (Cutoff) . LIFREEFR I I i A 44k, ROC i
LROHTEE R R DAPK = HI 34k Cutoff 2 0.0362, Uk N
37.5%, ¥ 5k 94.5%, ROC ik F iR 0.67,P=0.004, Ui,
K 2,
2.2 DAPK.TIG] BRENRIESEREREXSH

A5G PR TR DAPK 5 F 3 Ak 33k 19 2 i P R &
B, FE I FIBELL , DAPK 5 H AL 3k PRAEREAC T, 1 fe
A AU 20 DAPK B BE bRk 3650 25.8%, IR XU 41 DAPK
B AL R R N 15.2%, Logistic [ ISRET 4047, | R 16 A 25
SRR 2L AH TR XU 2H DAPK =5 B 564k 3 35 JXURG: 384 i (OR,,
1.013;95% CI, 1.004-1.023; P=0.004). 4F % . 50 & W% 4H 5
DAPK 5 HIEAL A TEHH BAHOCHE . 451K S8 TIGL &

AL T AR G
3 3t

Rt — ORI T 1 B L B , 25 5 % 2 S50 £ 4
RS , TUARAEAERN 51%-69%0, LS WAL R4 7 3
FUBRATT IR R IR % 2 R 608 bt 2
E5 515 Zend B 78 T H AN S A0 L ) (TR R S B
FUA BB S DRI R AL O BIF S8 B AR R MR & A L
(A~ Ty ) o IR PR — i T Y I sV B BT
S A H , 10 FR P A M A O P 2 (LR, e
o FUBE 9 LB 9 FT AT 80 1 JR i A o LRI I B L
R LEL L 55 B2 2 4377 10 1 BRE TR KL, o 02 T 5 1
IbRiCY.

FNEIL AL, A5E DNA 34k 218 (IR miRNA



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol22 NO.23 DEC.2022

- 4509 -

RINEC R TN N A B FEAR L - JR 31 XY
DNA FIBLAL IR A8 v e i UL BRI AL ML 1L o R I DNA F R
MR AU PG O PR IC A2 BOGTE, S BT A 2 v
AN I e ) U100 1S F 9, DNA g AR R,
A I T R 2 W AR R S ) T A

1.0

Sensitivity

0.2

—=DAPK AUC=0.67]
== TIG1 AUC=0.56

0.0 | 1 1 1 |
0.0 0.2 04 06 0.8
1 - Specificity

[ 2 DAPK # TIG1 B RIZEX 5 ABEETRHER ROC HZE

Fig.2 ROC curve analysis for oral carcinogenesis base on the quantity of
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T 1, AT B A 5 1% T ALE W AR 2, & 3 )1 i B
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AR R E AR .

AW R R 41 DAPK TIG] 5 H SE Ak 2 ik 15
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IS A BRELEL R I 3 4 v R 86 T 1T s 1 R4 D I 2 2 S R
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FAb FER G OAIR, 1B A BEZE A a4 rp TIG1 /25 P

A6 55 1EH AR L, 347G 0 2 2 001 I 0 1) B0 2 R s i 2 =2 ]
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ot PP 5 b {40 35 DR 2 358 T 8 e A 8 114 7 A i) 2 7
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JE R EEYIRR T2 BATAIIF ST 45 IR SE T e 3 8 H 4
FERRAE & A TP E AR IR 2, DAPK. TIG1 Ji 8hF = H 640 #B
S5 T OR8N &, It H R AT DR AR BB, X s
T DAPK . TIG1 &5 H Z:4bAE 0 1 i 59 48 (0 i AE AR 2 4 19
AIREME . HAT, IO R T A 1B BT e 2h e ik
fhF kRS B TR ST , DAPK. TIG1 5 Y 354k F0 9 R 11
R ST B I £ 3 A AT RS PR A IS, AR L T 93 A8
MIREST .

PR L, PR FABEA 212 7 S AR R A Hs T e
R DA ) EE BEAR AR, 76 04T H Ak 2638 S R BERH A OC
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FX . X —Z5 SR FIREHIESZ T DAPK i H AL X O i & 2k %
JERAEIEVER . 383 ROC fHZREH) DAPK &5 I EAL TN 1
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