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s i R, B 2R
HE HM W5 DNA XA G A E M £ Ll
it 0 o 700 6F N PR A MR M X R R SE Y 1 AR R O
(FMRINB) ik & H g 30 7 W 3% 4k 19 52 m, 45 5 ol 3%
FMRINB Rk B Bt A Mok mg . i DNA H R ki
% B 700 PG AV ( DAC) R 4 B 1 26 £ WA Rl 4 1 75
M I A(TSA) FIR ICER (VPA) T TN & 188 41 A Bk
Cal27 1 SCC-9 J&, >R F 3% ¥ 5 — B & W % =X ) ML ( RT-
PCR) SZHf5E HF RT-PCR (qRT-PCR) F12 F B 1 ( Western
blot) ¥ T FRT )7 FMRINB (3% 1K 48 1k ; £ R 0 ) 32 46
MWFHHTE FMRINB G2+ H Sk, £8 50
SR A L, DAC K H 5 TSA Fll VPA Bk &4 fE R EiES
Cal27 F11 SCC-9 H* FMRINB mRNA FIZE A9+ ik, 5 DAC
BN LR, Cal27 Th &R G I 25411 FMRINB mRNA &k
K34 5 25 T, {H FMRINB 2 (H #k JEA A8 1k ;17 SCC-
9 thFR DAC 5 TSA KRG 4UAHERH W42 FMRINB mRNA 3%
KK Z AN, Hex 4 A BES R FMRINB mRNA FIEE (7K
T T, AN, B AR 40 FMRINB mRNA FI#E H
FARTE AR AW G A 2 ) 22 R B LG &
S, 25 RRALIE R < BR SCC-9 B =25k A Z 4h,
A 25 R ATt FMRINB J5 307 X (4 % {4 F 35
AR RTINS CpG A3 A5 B F AL 7K S35 45 R ) R el e
%, Zit DAC J H: TSA Fl VPA Bt & 4%k ] i+ &
FMRINB Jii 3/ F 2% H 3L LT 3% 3% FMRINB ik, H A wizy
1A A A 38 R TR VR T o8,

KB R FMRINB  RWLR G254 ik ; F 31k
RESES R 739.85
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I i a2 S ST DL ) R g | AR TS 22
SAEAT R 64% TR BA YT 5
BT MR B Y S iR T — R AR B R T O
. I8 - SEILPTE (cancer testis antigen, CTA) J&—
PN I IRE S 3R T B ) R B R L (H
VFZ CTA HUJRLEME b i Fab e S D Y X
g 52 e Jieb R A R YT I ROCR . ETE X R BRI 1
AR & (fragile X mental retardation 1 neighbor
protein, FMRINB) J& T* CTA M G, WFze ) i
/N FMRINB 7 ZF0 i A ik, R sh 110
L4k i S 80 FMRINB (%6 sEUTER L %6 T i)
WFFE 45 R FMRINB 75 i 98 2H 244 3% 3k A7 75 57t o
PED BOZ T Hlis F R g5 2% 25 DNA H 34k
Y R AV 351) b, 7 A 7 ( decitabine , DAC) B4 4H 2K
125 SWEALEEM R it 07E 3R A (wichostatin A,
TSA) FNA YR (valproic acid, VPA) X 1 i & 41 ffd it
15 SR KEM 2595 5 A Ji FMRINB (9235 K&
Ja g ¥ W A By A2 Ak, SR A B TR
FMRINB IR JFEENLE] , 4R T 2% CTA S it
PR, P H R S IR YT SR Y SR 1 L S I K
i

1 #BE5HE

1.1 FEKF 5L DMEM/F12 RPMI-1640 13
I SRR G 408 H 38 [E Gibeo 24 H] s DAC (175
A3656) . TSA ( 52 5: V900931 ) M VPA ( % 5.
PHR1061) ¥ [ & E Sigma-Aldrich 2% & ; 5149
gAY TR J A R RNA R BGRF & (5.
RC101) , HiScript Il 1st Strand ¢cDNA Synthesis Kit
5. R323) . qRT-PCR X7 & (#25.Q711) ¥y
H e at A MERR A R A BR A vl 5 & 4 n) &
5345 BC3710) 1 [{ db st R E R A R A Al
FMRINB £ 5e BEHUA (1745 :ab121339) (FRRESE 1:
100) 4 H Y & Abcam 23 ] 5 JE K 21 DNA fli 42 3555
& (55 . DP304) Il F At 5t RAR A AL B AT FR A H] 5
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EZ DNA Methylation Kits &7 £ ( 55 :D5002 ) i {4
F [ Zymo Research 23 7]y Al 3 ¢ GAE # PCR X (Y
5. ABI7500) W4 H 3E[E Applied Biosystems 2 A ; 55
e AG 245 (F15- . XRS + 1708265 ) It [ 25 [ Biorad
YNEIN
1.2 #BEiEs A\ HESHE AR Cal27 1 SCC-9
K H T VEBERF RS O BE A BE i Cal27 SR
£ 10% g4 17 ( fetal bovine serum, FBS) ) RPMI-
1640 R 72 B UEAT 1S 37 SCC-O MK 7% T4 10% FBS
() DMEM/F12 B35S rh . B4l s T3 5% CO,
(/) 37 CHEIREEFRF PR,
1.3 @RS SE  BOTHARK I, ik
S Aoy R 5 A, LAAH [R]85 BE PR FR A T 6 L
M 24 h JER 2 Im AR g2 5 rh B 24 h ezl 1
W, A 25 ) i B A AR A LR85 5%
el D a5 F A IR (Control 4H) ; 58 4 85 35 3k
HEREFE S d; DAC 41: % 1 pmol/L DAC 9584
WiFR RS 5E 5 d;3) DAC + TSA 4H: 3 1 wmol/L
DAC MUB5 R IEHE SR F: 5 d, Hoh 28 5 KRG 3R 3L
FEIEFA 1 wmol/L TSA; @ DAC + VPA 4. & 1
pwmol/L DAC 11 mmol/L VPA AR FR I IE LR 55 5
d;® DAC + VPA + TSA 4. 1 wmol/L DAC #1 1
mmol/L VPA I5E &R FEIE LR 38 5 d, o e 5
RIEFRFLPFRIHIMA 1 pmol/L TSA
1.4 HEER-BEEH#%EX KL (reverse transcrip-
tion-polymerase chain reaction, RT-PCR ) Eire
RNA $IG ) & U B 15 52 HUZH i 50 RNA % FT 7%
RNA ST B R4l B I R e et 25 I B T pug
& RNA 55558 cDNA | BLR$EAE 5 18 HiScript 1
Ist Strand ¢cDNA Synthesis Kit (#ME#E) LB EAT .
P12 GAPDH LIAGTN cDNA it K& 4& 1Y eD-
NA TP 4 H 93K FMRINB, 5I#F5 L% 1,
KA Z ;. Master Mix 12.5 pl,ddH,0 9.5 ul, 549
£ 1.0 wl,eDNA 1.0 wl, JZR&4: 95 °C FiiAs i
5 min,95 C A8 30 5,55 CiB & 30 s,72 °C ZE A
30 s, 3% 35 MEIR, )5 72 CHEMH 10 min, )5 H
PR 5wl HEATEERR R FRIK
1.5 SEBFEZ RT-PCR ( quantitative real-time
PCR, qRT-PCR)  4iJifd 5 RNA [ 4& RN 0 F% 5%
[f I, >RH SYBR Green I ¥}k, i i 2¢ V6 &
PCR X H#EATH 1S, W AK R : Green Mix 10 pl,
ddH,0 7.2 1, 51945 0.4 wl,cDNA 2 pl, JXB 4
.95 °CFIAEM: 30 s395 CZAEME: 10 5,60 °C iR K FIAE
130 s, A0 DME IR 51 WP HI WL 3R B AHEA

F1 31¥5%
i e SIMFSI(5'-3")
RT-PCR FMRINB  F:CTTGGTGCGATCAGCCTTAT
R:TTGATGCATGAAAACAGAACTC
GAPDH F:CAAGGTCATCCATGACAACTTTG
R:GTCCACCACCCTGTTGCTGTAG
qRT-PCR FMRINB  F:CTTGGTGCGATCAGCCTTAT
R:TTGATGCATGAAAACAGAAC
GAPDH F:GCACCGTCAAGGCTGAGAAC

R:TGGTGAAGACGCCAGTGGA
F:GGTTATAAGGGTTTGGGTTTGTGGA
R:AACTTCTCCTATTCCTCCCCTTC
F : GTTTGTGGAATGAAGTAGA

Pyroseqencing FMRINB

WHE3IANEAIFER 3 WK, Ll GAPDH N
22 MO H IR Rk i

1.6 ZFEBAENEE (Western blot) % H i
TR HE AN M A B 1, BCA 36 2 R,
AR #E4T SDS-PAGE HLIKAT B, ARG 56BN &
PVDF i |, 5% Ji B W% k3 %F B 3 P41 2 h, i A
FMRINB Z iR A (B 12 100)4 CHFHE
BRSO L= IBIFE 1 h, SJEMA ECL &
DGR, R BRI AR R e A TR A R 25 R D)
Hiw %4 5 M % GAPDH 4% 4 4 JK B (8 fif
FMRINB £ 1A X ik &

1.7 £85I F 3258 ( Pyrosequencing)  {if FH 3
[K2H DNA 4200 &2 T DNA $23¢, S8 )5 R H EZ
DNA Methylation Kits 2057 &% DNA #4747 R =
B S , 54T PCR 34 A1, FMRINB J& 3h 1
XY G515 e 1 0L 1 RO 645 x
buffer 10 wl, ddH,0 34.8 wl, dNTP 1.0 ul, 31 ¥4
1.0 wpl, Taq M 0.2 wl; DNA 2.0 pl, S 45 .
95 CTHAEYE 3 min, 94 CAEME 30 5,56 CiR 2k 30 s,
72 CHEMP 1 m, 40 MER )5 72 CHEM 7 min,
4T Pyrosequencing Ml J57, 1 H R} 5 i A 4 4
RA R F 588, AR T 458, iH 88 s 74
CpG 7 15 F A A A B ALK

1.8 SitFAIE  RHA SPSS 23. 0 Soil2#4k it
PG 0T, THEFERERR N « 25, A BB
KIS, DL P<0. 05 HESAGHFE L,

2 #R

2.1 RWiEEFEHYWE AX FMRINB mRNA &
BRI RT-PCR 453 /K . DAC 41 \DAC + TSA
20 DAC + VPA 20 & DAC + VPA + TSA ZHH4fig i 3
WS Cal27 Fl SCCO 40 /i s FMRINB mRNA #) 3
K, WE 1, #E—2 qRT-PCR {E5E: 5 Control ZH 4H
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b, Cal27 F1 SCC-9 ' DAC 4H (¢ = 12.880, P <
0.001;¢ =8.184, P <0.01)  DAC + TSA 4 (¢ =
20.520,P <0.001;¢ =5.638,P <0.01) .DAC + VPA
ZH(1=28.100,P <0.001;¢=10.130,P <0.001) &%
DAC + VPA + TSA #H (1 =6.444 P <0.01;z =8. 868,
P <0.001) % FMRINB mRNA & ik/K3F ) i & T
. 5 DAC 414 I, Cal27 ' DAC + TSA 4 (¢ =
9.823,P <0.001) .DAC + VPA #H (¢ =11.510,P <
0.001) } DAC + TSA + VPA 4 (¢t =3.398, P <
0.05) ) FMRINB mRNA 223k 7K F i & F+ 55 ; SCC9
4 B DAC + TSA 442 4F, DAC + VPA 4 (t =
7.176,P <0.01) Fl DAC + TSA + VPA 2 (¢ =6. 945,
P <0.01) i FMRINB mRNA kKP4 g 5 T
DAC 2, 735 DAC + TSA ZHH1 DAC + VPA A It
32, DAC + TSA + VPA 41¥) FMRINB mRNA 235 /K
SAE BN PR R 20 A AR I 22 R IR 2,

A DAC - + - - + + +
TSA - - + - + - +
VPA - - - + - + +

FMRINB

GAPDH

B DAC - + - - + + +
TSA - - + - + - +
VPA - - - + - + +

FMRINB

GAPDH

B 1 RT-PCR %l DAC 5 TSA.VPA Btf
T O 2= AR R /S FMRINB mRNA BRIETH
A Cal27 #ififl; B.SCC-9 4iifify

2.2 FW=EZZHYWE AN FMRINB & 5 XX
RIZM  mRNA FRik/KPA—E HERRBKF—
0, DR i — 23R ] Western blot BEA6 T 1 i 988 21
MIZ5 25T J5 FMRINB 25 AR IBHE O, 45 R AEl 3
JIi7s . 5 Control ZLAH L, Cal27 FIl SCC9 ' DAC 4
(1=175.00,P <0.001 ;¢ = 152. 80, P <0.001) .DAC
+TSA 4 (¢ =71.31,P <0.001;¢ =202.80, P <
0.001) .DAC + VPAZ (¢ =120.00,P <0. 001 ;¢ =
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B2 qRT-PCR i&E#il DAC 5 TSA,VPA XA
T O f2 R 4R A AT /5 FMRINB mRNA Rik /K ERyE54L
A:Cal27 il FMRINB mRNA fi§3ik;B.SCC9 4l iz FMRINB
mRNA %35 ; a: Control ZH;b: DAC 4 ;c: DAC + TSA 4 ;d: DAC +
VPA 41; e; DAC + TSA + VPA #; 5 Control # L 5. * P <

0.01,"**P<0.001;5 DAC 4HH#.*P <0.05;"P <0.01,* P <
0. 001

198.20,P < 0.001) & DAC + VPA + TSA 4 (¢ =
158.80, P < 0.001; ¢t = 169.10, P < 0.001 ) 1
FMRINB 5 [ % ik 3 & ; 5 DAC 414 L, (L
SCC-9 ZififiH DAC + TSA 2H(1=92.43,P <0.001) .,
DAC + VPA £ (1 =49.88,P <0.001) 5 DAC + TSA
+VPA 4 (t=64.77,P <0.001) iy FMRINB & %
K BETHE ;1 DAC + TSA + VPA ZHf FMRINB &
P38 T B I P Bk 28 L rh 34 5 DAC + TSA 2 Al
DAC + VPA 4 E R E#E T,

2.3 RMizfEFHYELAX FMRINB E31FH
=LA 0B S RN U s T/
FMRINB Rk WHLH] , o — 2 38 ok A8 il e I 7 v
Hr FMRINB J& 3+ 19 H 284G 00, B 0 i) i 2
FIXBH CpG s WK 4, 253K BR, 5 Control 21
FILE B SCC-9 ZHi i DAC + TSA + VPA 4 2 4h,
Cal27 ) DAC 21 (1=39.86,P <0.001) .DAC + TSA
2H(1=36.65,P<0.001) DAC + VPA 4 (1 =44.29,
P <0.001) 1 DAC + VPA + TSA 4 (1 =34.16,P <
0.001) 5SCC-9fDACH (+ =10.86,P <0.001) .
DAC +TSA4H (¢ =12.03,P <0.001) FIDAC + VPA
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B3 Western blot i%#:illl DAC 5 TSA #1 VPA Bt F F¥i O s 4A M RT/5 FMRINB E B RIZTH
A Cal27 4l FMRINB ZE& FIAHX 28 5 B SCCO 4lififl FMRINB & (A AHX} 235 sa: Control 41;b: DAC 4l;¢: DAC + TSA 41;d: DAC + VPA
#H;e:DAC + TSA + VPA 41;5 Control 411145 : * * * P <0.001;5 DAC 41 b4 . ¥ P <0. 001
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El 4 Pyrosequencing ;%1 il DAC 5 TSA #1 VPA Bk Al % O B2 A RI/E FMRINB B FX R EMA K FEEL
A FMRINB JA3hF X CpG & KT B 324k A7 s A5 ] B FMRINB Ji 2 F X A9 38 4 F 3 fb K 28 4k C. FMRINB Ji 1 F X 4% CpG 7 55,
1 F AL K724k 51 - Cal27 4T ;2 : SCC-9 4l ; a: Control ZH ;b: DAC #H ;¢: DAC + TSA 2H;d: DAC + VPA 4 ;e:DAC + TSA + VPA 4 ; 55 Control

HIE. " P <0.001

Z0(1=16.12,P <0.001) ) FMRINB J& )1 X 4 {&
H b K24 3 R R, {H DAC 4 \DAC + TSA 41 |
DAC + VPA 41 F1 DAC + VPA + TSA 4 2 [a] #4
FMRINB J& 8l T X AR BAb K- 22 R TG 12

HEX WK 4B, #2050 BRI Y FMRINB 5 3
TIXIH 6 1> CpG isf, RILKERSF CpG i s FEA 4
AR R A R R T KT A AR (L AR —
2, WK 4C,
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3 itig

CTA P J5E 1) 22 38 4 P A B Ry I ogd e 8 3R 7
(OFRAHSE & HAT—28 CTA © A PRI 56 I BUis
—EMITRLT BRI, P2 CTA Rk i 53 oM i
PRI IR T N A G PR AR, Bk CTA ik
BE 174 e 2H 280 v JT TR 24 1 TP 4 A1 9 3 g A e
WS HE R SR TR . TR 175 S
BRI /AR 3 11 98 40 i T BT 26 36/ 1R 6 8 CTA 1 fig
2 i R IR G g2 b B ) — R s T R 2R LBt %
2GR REJETE CTA ik e, 32 o g s s
TRTTROR A —Fla R

TR AL A R R R I R E AR,
DNA HEEAb T2 25 1 2 Bk 2 W b 32 22 R L ast A%
BT, WFoc'® 00 DNA H Jefbim i TP i 5
N7 5 35K 3 3h 745 A T SO DT 48 1 2k
AR DU) 3 1t Y £ J R0 T A iR A sk AT SR
3B F 4L DNA Al i i 3Lk CpG 454 85 1 (MB-
Ps) SR H L LWL (HDACs ) , #2758 DNA H
FAL R A 5 AL EA P EIME

HETE &L CTA ik 5 R Wbt 424 7 5
AT STK31 52 F LAk 1 5 112 i J i e
(o & St s A% 24 25 ] VR IFRE ACRBP 1)
Fak MR BT SRR FMRINB J& T CTA,
LA T R S e iR 7 BV I, (HK A i3 &
UL IR A7 AE S Bk 223k, Nz FMRINB Ji o 7
XAFAE CpG &, HH = H AL T 30 FMRINB 4% %050
BRUST AN FMRINB 2635 5 HIE LI X,

L1 DAC J&—Fh WA 2 H AR 25 ), ) e
AF S PR 14375 S 1 FH A S, (E X 1 40 366 1K) 30
T Bt DAC TR I AR YT, B s i
— BRI AL MOZ ST 38 DAC RiFE S 1
RN, % DNA H AL M & A & O miik
BA PRI, Ok DAC 5 TSA  VPA 85, TSA
1 VPA S (2 SEAREEI0 157 , FAR AR I IR
AN X e 22 T A A i 4
PERAT S

IZMFSE 25 S R T A 25 25 L AR REAS R R B b g
SRR A A i FMRINB 2635, HIEG 28
H 95 SAE IR AL T DAC Baph 2 | 45 25 Wy 1)
FREMCE FMRINB 35 5 itk T b = 25 B¢ H
S5WZ5B X FMRINB B95 $ 022 5, vl g5 TSA
1 VPA FVEFH AL, R 1) i 21 2R (1 2 BR R4 A AH
A OC, M 5T 36 B HE 46 73 2H ) FMRINB mRNA

IR 7K P38 8 A —2, 40 Cal27 Hh DAC 5
TSA =/ F1 VPA B FH BE7E mRNA 7K £ B A T
DAC UM 41 19 175 5 300, {5 76 88 1 7K1 J6 BH B &%
N3] R 55 SR KR A G, Ak 25
/R DAC M H: 5 TSA \VPA B 2H 22 BEAS [R) 7 8 b
ik FMRINB Ji3 8l X i B 3640 7K -, 150 B A 2L EK
ZHX%F FMRINB [ 3353 98 4 H1 5 DNA AL A
X%, HnT e AL 4 DAC %S FMRINB B 31 7%
b , —Sef G St T 45 AR E T FMRINB [19%%
S A AT HE S FMRINB J3 3 F RO B 64k, BELAS
T MBPs 945 &, ANiE S HDACGs, it Z TSA Fl
VPA A 36 W] V5, AR fif 41 236 11 2 Bk Ak, DA A ik
FMRINB % 5315

25 LA W 5 B 2 0 35 A% 2% 24 ) A
—ERRPE L RENE O S d FMRINB ()35 5wtk
AHEAE—LARE.© Ikl FMRINB J& 3T
CpG 7 548 /0 () WA R FH 24 5 4126 1 2 Rk K
TR s @) WA HEAT FMRINB 2235 5 o 1 o 35
Jei IR G BE IR T RUCR RN 45 A SRR DL T
AN, A8 FMRINB B H T 188 1
PEIRIT IR LS TR,

o

I SR
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Epigenetic drug combination induced

the expression of FMRINB in oral carcinoma
Zhang Yuxuan',Xie Huan',Wang Yanjing' ,Li Feng', Wang Guojian' ,Nong Weixia'?,
Liu Chang' Luo Bin'**,Xie Xiaoxun'*,Shen Ning*,Zhang Qingmei'"
(' Dept of Histology and Embryology, Guangxi Medical University, Nanning 530021 ;
*Key Laboratory of Regional Basic Research on Diseases in Guangxi Universities, Nanning 530021 ;
*Dept of Neurosurgery, The First Affiliated Hospital of Guangxi Medical University, Nanning 530021
*Dept of Oral and Maxillofacial Surgery ,Guangxi District People's Hospital, Nanning 530021)

Abstract  Objective To investigate the effects of DNA demethylation drugs combined with histone deacetylase in-
hibitors on fragile X mental retardation 1 neighbor protein (FMRINB) expression and its promoter methylation in
human oral cancer cells and try to find a strategy of weakening the heterogeneity of FMR1NB expression. Methods

Human oral cancer cell lines Cal27 and SCC-9 were treated with decitabine (DAC) , an inhibitor of DNA meth-
yltransferase, combined with trichostatin A ( TSA) and valproic acid ( VPA), inhibitors of histone deacetylase.
Then reverse transcription-polymerase chain reaction ( RT-PCR), quantitative real-time PCR ( qRT-PCR ) and
Western blot were used to detect the expression of FMRINB and pyrosequencing was used to detect the methylation
of FMRINB promoter. Results Compared with the blank control group, DAC and its combination with TSA and
VPA significantly induced the expression of FMRINB mRNA and protein in Cal27 and SCC-9 cells. Compared with
DAC alone group, FMRINB mRNA expression of each DAC-combined drug groups significantly increased, but
FMRINB protein did not significantly change in Cal27 cells; for SCC-9 cells, except for DAC + TSA group, the
mRNA and protein levels of FMR1NB significantly increased in all other groups. In addition, there was no signifi-
cant difference in the expression of FMRINB mRNA and protein between the three-combined drugs group and two-
combined drugs groups. Further methylation assay showed that the methylation level of the overall FMR1NB promot-
er and its each CpG site measured were reduced to varying degrees in all treatment groups except for three-combina-
tion drug group of SCC-9. Conclusion DAC and its combination with TSA and VPA can enhance the expression of
FMRINB by mediating the demethylation of FMR1NB promoter, wherein the enhanced expression effect of the com-
bination of the two drugs is stronger, suggesting that they have the potential to weaken the heterogeneity of
FMRINB expression and improve the immunotherapy effect of oral cancer.
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