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[Abstract] Objective To study the role of DNA methylation in oral leukoplakia carcinogenesis. Methods DNA
methylation was detected in forty cases of oral squamous cell carcinoma (OSCC), twenty-eight cases of oral leukoplakia
(OLK) and forty cases of healthy oral mucosa. Download the expression profile data of OSCC, OLK and healthy oral mu-
cosa from Gene Expression Omnibus (GEO) database. DNA methylation data and expression profile data were compared
for repeatability, DNA methylation data for difference analysis and corresponding expression profile data for IPA path-
way analysis. Results The data analysis showed that DNA methylation had greater flexibility and instability. Ingenuity
Pathway Analysis (IPA) analysis showed that genes related to OLK differential methylation sites were mainly concentrat-
ed in the process of cell movement and differentiation. Genes related to differential methylation sites of OSCC are main-

ly enriched in cell proliferation, migration, oxidation regulation, and anti-apoptosis processes. The genes associated with

(W7 B HA) 2021-01-30; [f&E B H] 2021-05-01

(E£WA] HEARFAIE4 T H (81671036)

(fEEEN] T8, B-EB5E A, Email : wee 1 19@foxmail.com

[BIS1EE ) 944530, FAT BT, {1, Email : wwjiang33@hotmail.com , Tel : 86-21-23271699-5696



b

O EmBE 20214108 £29% $£10#

+ 678 + Journal of Prevention and Treatment for Stomatological Diseases, Oct. 2021, Vol.29 No.10 http://www.kqjbfz.com

OLK and OSCC differential methylation sites are co-enriched in phosphoinositol metabolism and phospholipase C signal-
ing pathway. Conclusion DNA methylation is involved in the formation of oral squamous cell carcinoma, and the acti-

vation of phosphoinositol metabolism may promote oral leukinoma.
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Each column represents a sample, and each row represents a DNA
methylation site. Only the clustering results of the first twenty loci
were shown

Figure 1 Heatmap of partial detection of [llumina 450K meth-
ylation chip

Tlumina 450K F 3 A E Fr358 43 K60 4

e I WIS H i UP) NI SEN T RIS

Table 1  External expression profile data set selected for this experiment

Data set profile Region Type Sample type and sample size
GSE33205 BALTIMORE (USA ) HUEX-1_0-ST HNSCC (n=50) vs. Normal (n=25)
GSE85195 NAVI MUMBAI(INDIA ) AGILENT-014850 OLK (n=15) vs. OSCC(n=34) vs. Normal (n=1)

HNSCC: head and neck squamous cell carcinoma; OSCC: oral squamous cell carcinoma; OLK: oral leukoplakia

2 DNA WL TE B (H 5/ N Y 5% B B
Table 2 5% overlap of DNA methylation spectrum at the

lowest B value

DNA methylation (5% ) 0SCC OLK Normal
0SCC 0.62 0.61 0.65
OLK 0.61 0.62 0.66
Normal 0.65 0.66 0.67

OSCC: oral squamous cell carcinoma; OLK: oral leukoplakia

OSCC 225 DNA H &4k A7 5 . Hirr, OLK 225 DNA
F 3L AR A7 5 A 671 DNA L4047 5 7F OLK 41
Al |, A 3 725 DNA B 3EAB A7 5 7E OLK 21410

®3 RBIEAERIL R BRI 5% 8 &3
Table 3 The 5% overlap rate of the expression profile at the

maximum expression level

Expression (5% ) 0SCC OLK Normal
0sce 0.80 0.75 0.80
OLK 0.75 0.83 0.82
Normal 0.80 0.82 0.80

OSCC: oral squamous cell carcinoma; OLK: oral leukoplakia

R, AN, 7E OSCC 22 5 DNA B IEAb A7 5 i A
2 768 1~ DNA H FE AL AV 5 7E OSCC H 24 L, A
707 4~ DNA H 34 A7 5 7E OSCC L R iH ., OLK
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er binding factor 1, LEF1) ,KLF4 (Kruppel like factor
4) F I Bk 40 B 5 (early B-cell factor 2,
EBF2) .GATA %54 % F 4 (GATA binding protein 4,
GATA4) .GLI1(GLI family zinc finger 1,GLI1) %4k,
POE RNA B SRk o 4IRS B 737 SDCBP (syn-
decan binding protein, SDCBP) ,CTNNBI ( catenin be-
ta 1, CTNNB1L) % fb {2 #E 40 iz sh A or e . AT 4 i
H: K K F (hepatocyte growth factor, HGF) | MK
F (nerve growth factor, NGF) | ¥ £F 4E 41 g 4= K
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dase 3, GPX3) 4l il 4 3 P450 Z ik ) 51 CYP26A1
(cytochrome P450 family 26 subfamily A member 1,
CYP26A1) LI Je Z2 Fi S8 AL 45 75 O/ 47 25 11 T 81, DA
4 20 M SR AR, R — 2P I R R
o TE ML N 4L A K R (vascular endotheli-
al growth factor, VEGF ) IAE T , 22 [m] 8 G B A
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¥ 1 (mitogen-activated protein kinase , MAPK) {5 5
I (% T A AR BT LA AR RN R AR 0 R T
Y120 M A AR A0 ik & 32 A4 2 (riggering re-
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R 2H RSB 58 A 20 L TR 1) 5 A I AR A A L A
43 UL (Secretase -y ) 3 22 i 2 k7 AR Ty fig 2 U4, 4
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ber 1) 5 8 -3l i *% J& % 2Z 1K 1 (ryanodine recep-
tor 1, RYR1) R 4 & 5 Rk PR AR 2 e iz 2
SLC4A7 (solute carrier family 4 member 7) i) 3615 1
32 B FE R, IX 26 P e S [ i 2 40 0 B L 3 AR A
Qe T
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H PG AR BIUER AR L A2

£ TPA 75 W) “2 38 B oy M F £5 b, X e 0 A 25
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15 25 Fh i MR LB A= W 5 O A3 LA K Wi 5 8 C 1R
SOl B (R 4) o LR LB B R AR W G R, 3-
8 TR UL e A 5 S, JUILTRSE DTt R 9 TR T 24 00 5
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This figure shows the major interaction networks of differential DNA methylation sites in OLK tissues. Among them, the changes of DNA
methylation status and expression amount of COL18A1, EBF2, IGF1R and KLF4 were supported by data. The activation/suppression of
other genes were predicted by IPA internal algorithm. The COLI18A1 promoter region is hypopethylated, and the gene host region is hy-
permethylated, with reduced expression. The EBF2 promoter region is hypomethylated and its expression is elevated. The main body re-
gion of IGF1R gene was hypomethylated and its expression was increased. Both KLE4 host region and promoter region were hypopethyl-
ated and their expression was increased. COL18A1: collagen type XVIII alpha 1 chain; EBF2: EBF transcription factor 2; IGF1R: insulin-
like growth factor 1 receptor; KLF4: Kruppel like factor 4; OLK: oral leukoplakia
Figure 2 The genes associated with OLK differential DNA methylation sites are mainly involved in cell movement and

differentiation
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R4 DESRIR AN S P RE2E S DNA LA A7 f A SCHE DR 1 25 o B O I 6 1 i

Table 4  The first six pathways with significant enrichment of genes related to different methylation sites of OSCC and OLK

Canonical pathways

OSCC vs. Normal OLK vs. Normal

Superpathway of inositol phosphate compounds
3-phosphoinositide Biosynthesis

D-myo-inositol (1, 4, 5, 6)-tetrakisphosphate biosynthesis
D-myo-inositol (3, 4, 5, 6)-tetrakisphosphate biosynthesis
D-myo-inositol-5-phosphate metabolism

Phospholipase C signaling

2.837 2.324
2.828 2.309
2.673 2.111
2.673 2.111
2.324 2.309
-0.943 3.128

The numbers in the table represent the score of the pathway, with positive numbers representing up-regulation and negative numbers representing down-

regulation. The higher the score is, the more significant it is. OSCC: oral squamous cell carcinoma; OLK: oral leukoplakia
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Eo M TRKNFEZANZF R Z W, £
R 358 12 114 T S (5 75 200 i v L o e 0 1 7 S
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16 T B A A0 R AR I G R R AT 22
5t DNA F AR 25 BEAIE S AU e & A= B Bt
EEEm AR, i E 2 1F 15 £ DNA H 54k
P, DHE R, ERETPRE T, h FANEA R
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K AR W AR 455 L) B2 DNA 9878 . 4E4% DNA 1Y /&5 15
B JE— A S FERE AL R . A T 4R DNA R,
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il 968 B2 JL B OSCC 243 R i 9t 1 JDL 2 A 4% 2l 1y 384
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