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[Abstract] In recent decades, although great progress has been made on the diagnosis and treatment of oral squa-

mous cell carcinoma (OSCC), its S-year survival rate has not been significantly improved. The basic reason is the un-
clear pathogenesis, lack of effective molecular markers for assessing invasion, metastasis, and recurrence as well as ther-
apeutic targets. The present view is that genetic and epigenetic abnormalities are related to the occurrence and develop-
ment of OSCC. Epigenetic inheritance is a biological behavior that can be regulated and reversed, and it plays an impor-
tant role in the occurrence and development of malignant tumors. First, this review will describe the role of epigenetic

modifications in the development of OSCC in combination with our research and the latest research progress of epi-
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genetics, including DNA methylation, RNA methylation, short noncoding RNAs (miRNAs, etc.), long noncoding RNAs,

circular RNAs, histone modifications (acetylation and methylation), chromatin remodeling and genomic imprinting.

Then, we will analyze the value of epigenetic studies in the prevention, diagnosis, and targeted therapy of OSCC.
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B A AH G (qRT-PCR £l ) METTL3/METTL14/
WTAP . FTO  YTHDF1/2 55 R ) 32 35 24 k35 TH i 5
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member A, RhoA )/Rho 1 3¢ 25 4 ¥ B 1 (Rho-associ-
ated oiled-coil containing protein kinase 1, ROCK1 S
LB, AT 8% OSCC 40 I K2 18] B %% 4k (epithelial -
mesenchymal transition, EMT) Fl #Il | {7 28 %%
Folte 1520 (QmiR222 J 1o $8 1] 8 SR AL T B AL I 2 (su-
peroxide dismutase 2, SOD2) #ill il OSCC 4f }fd (1) 12 2%
AE T, B0 ] = W R R 45 6 &L EE 1 G2 FE 1A (ATP-
binding cassette superfamily G2 gene, ABCG2) #iJI il
OSCC. 2 i 1y 5 5 70 it 4% 7% 5B ), [ I 44 v W41 1)
AR I7 U 22 s BmiR-181a AT 38 43 81 ) Twist 5
% bHLH % 5% ] T 1 (Twist family bHLH transcrip-
tion factor 1, Twist1) 3% OSCC 40 ifd 4146 I7 i 25 .

P EMT R 8% 7 622 ; @ miR99a/100 Fl miRNA-
7 T S Ao g A 4 R AR AR A AT 1 324K (insu-
lin-like growth factor 1 receptor, IGF1R) /Wi .34 &
M2 2 M #H H (mammalian target of rapamycin,
mTOR ) &5 3P, $ill 1] OSCC 41 i i 14 5, 57375 3 4N
FEJA T @miR21 Hl miR-24 7] 43 538 2 #L ) 15
- P2 I 1 41 iR 2R B S (15-hydroxyprostaglandin de-
hydrogenase , HPGD ) F Deadend 1 (DND1)/4f ifg J#]
HAAR A P St BEL ¥ 2 R 1B (ceyclin-dependent kinase
inhibitor 1B, CDKN1B) it OSCC 4 Jfd iy 3 58
UNSRIS

FAT miRNA © A7 B8O 75 22 8 VE i 112 W

0SCC
' | ! I I
miR-222 — SOD2 <= C-myc miR-138 miR-181a miR-99a miR-21
| | miR 7 miR-24
ABCG2 H:i)z | 1 |_—|—_|
ROCK1 EZH2 MAP2K1
MAPK4 RhoA zipz T ki
IGFIR
Snai2 Vi mTOR
BN HPGD
o DND1
CDKNIB
Chemo- Chetto-
resistence > Metastasis *+————s res?st:nce Proliferation

miR: mirco-RNA; OSCC: oral squamous cell carcinoma; ABCG2: ATP-binding cassette superfamily G2 gene; SOD2: superoxide dismutase 2;

MAPK1: mitogen-activated protein kinase 1; Vim: vimentin; E-cad: E-Cadherin; Snai2: snail family zinc finger 2; EMT: epithelial-mesenchymal

transition; CSC: cancer stem cell; Bmil: B-cell-specific Moloney murine leukemia virus insertion site 1; ROCK1: Rho-associated oiled-coil con-

taining protein kinase 1; RhoA: Ras homolog gene family, member A; EZH2: enhancer of Zeste homolog 2; ZEB2: Zinc finger E-box-binding ho-

meobox 2; Twistl: Twist family bBHLH transcription factor 1; MAP2K1: mitogen-activated protein kinase 1 interacting protein 1; IGF1R: insulin-

like growth factor 1 receptor; mTOR: mammalian target of rapamycin; HPGD: 15-hydroxyprostaglandin dehydrogenase; DND1: Deadend 1; CD-

KN1B: cyclin-dependent kinase inhibitor 1B

Figure 1 ~ Mechanism of miRNAs regulating the proliferation, invasion, metastasis and drug resistance of OSCC
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)70 @ % JH qRT-PCR K5 1ll OSCC IfiL 7 miR-
NAs [ 335K, 455 R ML7E miR-31 78 0SCC &
H AR AR A E 2R ARTTAARGZ
V] A7 S R 25 5, B A TR I A AR B 7R 5 i ik

miRNAs 4145 7] A 2L X 43 0SCC 5 1E # R,
ROC #h£ F i BL(AUC) K 0.776 , 12 Wi #5754 y « logit
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[oral cancer ]=-5.816+(0.608x A Ct"***)-(0.659x A
Ct"™ 1) + (0.228 x A Ct"™ " - (0.475x A Ct"™ ') +
(0.349x ACt™7) | HA2 W 22 SR FNRe 5 5 40 5ol o
76.8% F1 73.6% ; #E — 25 INi N R T 98 5 F A% A
(patient-derived xenograft , PDX ) £5% 7 5 4 50 4 46 1
miR-31 B8 S IG PR, 45 R /R miR-31 Al i 2%
074 B AR 1 A= 4, 2 491 PDX AR Y B 3983 R 5 591
37.5%F1 49.5% ; Z M FEHE 7R ML1E bR &4 miR-31 7]
1E R OSCC Al ST Ar 359, T OSCC 12 W Ry 2
W, WA miR-31 FTAE A OSCC AT A,
1.3.2 siRNA/SshRNA siRNA &—2520 ~ 25 M
MR K JE () BU4%E RNA (dsRNA ) , 3% 2 5 RNA T3
(RNAD) BE %, DL % — 19 O 20 i) 4 e 56 1R 10 3k
ik, shRNA (short hairpin RNA) E— K EF E% ik
RIH RNA JPH, B 8 T RNA P00 SR8 5L A
H£235 ., H T siRNA/ShRNA B AE K — A58 T
H F TR 53 4 e 5 R A I s Ak R R i AR
FRE2E [l B3 B R FH 45 Fh AR A T e S R 1
AT B IR N FHiZ AR TR T 24
FERTE OSCC & A & J v i A FH B HLHL I i iF 5%
40,45 FF 54 B 92 1 3 (phosphataseof regenerating liv-
er, PRL) 4k & (chemerin ) 4%,

1.3.3 piRNA piRNA & — KK 26 ~ 31 nt 1
eSS RNA, /] 5 PIWL & (1 45 &, B U R 15
HUTER &2 A 1 (RISC) 1 5 2 S FE D LR L 181 ¢
Yot M ZE R A 50 R T 0 D 4% . 3T 4 Sk i
5% & B piRNA 75 2 Fom 40 3k 53, 5 Mg
1) A ke TR B VAR O, A7 5 R IR 12 I F
BT AT A, BT OC OSCC piRNAs RS
B Wu B R AR AT 4 SE s k- 1- 5
191 (4NQO )i T 11 OSCC B RS, R FL T 144~ E A
) piRNAs F1435 /1~ & BLAY piRNAs 25 5 %k, H
H1260 1~ F AN 1894~ . HETiA AR & IA piR-
NAs 78 F g & A= % e b ) D RERTF 5% .

1.3.4 LncRNA LncRNAs 1] 434 1E 3 IncRNA | J%
X IncRNA B[] IncRNA | 38 K A IncRNA F1 3 K] [1]
IncRNA ; Bl A 5 8 (1 A B RE , A0 45 « O 18 1 3 i
RNA R4 B 1A (5 1755 G £, 5t o A4 2 32 sl 41 i
TUF R A £ K ; @5 pre-mRNA 22232, 148 81 $
A B B A0 S5 U, DTG 7= AR K [R] 9 mRNA B
45 5k W) 35 miRNA 4545, 5 2 miRNA U] fE T
2R @A) N T A siRNAs, %%, IncRNAs A] A7ERG 5% |
e SR DL B 3R WL 3t A /K OF- 45 22 )2 U s R TR 3R
ik, RS SR A K R B UL e kR

JE R, I AR SR KA B STAIE S IneRNA K35 KF 5
Z MO VE R 0 R A R R IR G, Tang
2N I 0SCC 4140 HOTAIR 2 55 4635, HL5 i
TNM 7331 J T 5 AH O, 5238 e v HOX B 5 fe X
RNA (HOX transcript antisense RNA , HOTAIR ) F1 fifi
I 5 B AH R S 7R 1 (metastasis-associated lung ade-
nocarcinoma transcript 1, MALAT-1) 5 5335, H
HOTAIR (1335 5 VIMC, I, HOTAIR 41
BN OSCC 2 WM B B9 bR 5 5109748, 6]
I U Inc RN As A0 42 AT A2 OSCC JC B A Y
Wik WS WoR IR b BOEAR L 1 (Uro-
thelial carcinoma associated 1, UCA1) A /£ & miR -
184 (14 T 45 , P45 SF1 33k , {2 3 0SCC 4l L ity
RagE F ST 25
1.3.5 ¥HK RNA (circular RNA, circRNA)  circRNA
J&— AR A F miRNA Fl IncRNA (1 2& 4y F 45 264R
JE4miE RNA , 7] 43 Ry 32 OFFTE T A v, il 4h
BT H Y cireRNA s @FF7E T AR, i N &
T Y cireRNA ; @4 5 5 i T Z A & F 1Y
circRNA . circRNA FJ /2 miRNA 1 “ 7> 407,
T A PELE A miRNA , % B miRNA X JC 80 4] () 41
A DT I 4 b R SR .
O A 1F 2 T circRNA 76 I8 & A= % J AR Y
WESE, S IR A TR 2 W MG 7 e ik —Fh 4 Y
SRR AR AR T 7R cireRNA 7E OS-
CC AR e R B2 AT, Li 45 WE 5 /s 0SCe
LU circ0004491 3K W35 F [ IR RIB 5k E
LG RS B YT 3 | circ000449 j3t 3 34 1T )1 il 0SCC
L AR ZEFTEFEBE ) o Fan % WAL R cir-
cMANTA2 AT OSCC 1Y 52 K RS L7 b i ) o
1.4 %k Gisih
HEHZROTTREEARLSHER, HEA
16 i 2 48 4 AR TR AR DG B AE T T & A S Al Y
SAb wEmR AL R IRAE iz R AL UL B ADP B bEEE
TG 1Y) 3k L H b DL 2T A R0 Y Ak B o o
B E BT DNA B 56 5% B DL A5
BRE,CHCRABAFMEORS 5SHEAE
Wi e A e kA A 2H AR A S L
20 B 1 ST AL T A Y AR A S
141 HEH WAL 4HEH Mk i O R i
WA 1 £ kAL T (histone acetyltransferases , HAT)
2 L WAL (histone deacetylase , HDAC) , & 1k
SEAME AN BT . HATs flEfL QWAL TS
220 A R TR 5% , 985 T DNA 54 2R Y 2R
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FTy A e 5 5T 45 R AR AN R, DT A2 28 A DG ik AT Y
i 3% s HDACs W RE 0 5% A = BR AR AL 1Y S BE AL , 2 E
Qe o T ) BUR AL . IR S TRALIB I 52 5
VFZ 1 Mo AR M P B E 55 P % VDA
KM, HHETA OC 0SCC 21 4 B M 1Y B 58 2 2 4R
FHAE HDAC 58 %) Rastogi 248 “/F 5% 8.7~k OSCC
B HDACY 15 025 JH iR, HDACO # 3Rk 84 5
A EAF FE T B HDACO AT 8L 1] 3 428 JUL 40 g 33
58 PRl 2 (myocyte enhancer factor 2, MEF2) F
A MEF2D , M 80 0SCC 1 &A= K e . 2B 75 TR
BTSN , HDAC A ——T W4y nl e 25 1 1
OSCC A By 5, 15 - 2 Sl 00 GBI REL
142 HEH WA 4EA PRI B kR
TERG 2R A =R E R e .
oAb B S SET 454 3850 % 21 28 11 Y R % 75 il
(histone methyltransferases, HMTs ) f# k. , £ 45 21 &
P 5 2 R L A RS I (HKMITs ) FN 4 28 RS i
SEFE RSB (PRMTs ) o 4185 F1 5 W L R Ay
Tl A A < 8 2R R e M 1 28 2R 1 25 R LSD
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