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Abstract

BACKGROUND: Human leukocyte antigen F-associated transcription factor 10 (FAT10) is highly
expressed in many tumor cells like colon cancer cells, but its relationship with esophageal cancer is less
reported.

OBJECTIVE: To investigate the effects of siRNA interference technique on the invasion, apoptosis and
the characteristics of EC9706 cells, a human esophageal cancer cell line.

METHODS: siRNA sequence was designed and synthesized according to the FAT10 mRNA encoding
sequence, and the EC9706 cells were transiently transfected. EC9706 cells were divided into three groups:
siRNA FAT10 group, negative control group, and blank control group. The expression levels of bcl-2 and
FAT10 were detected by RT-PCR and western blot assay, respectively. Cell counting kit-8 assay was used
to measure the proliferation of cells in vitro. Flow cytometry was used to observe the changes of cell cycle,
cell apoptosis and the expression of CD44"CD133". TUNEL staining was used to detect the apoptosis of
the cells. Cell invasion in vitro was detected by Transwell invasion assay.

RESULTS AND CONCLUSION: RT-PCR and western blot findings showed that compared with the
negative control group and blank control group, the expression levels of bcl-2 and FAT10 mRNA and
protein were significantly decreased in the siRNA FAT10 group (P < 0.05); the percentage of
CD44"CD133" cells was decreased significantly (P < 0.05); and significantly increased apoptosis rate, and
decreased cell proliferation and invasion were also found in the siRNA FAT10 group (P < 0.05). In
conclusion, the specific silencing of FAT10 gene can reduce the invasion of esophageal cancer cells,
inhibit cell proliferation, reduce bcl-2 expression, and increase the apoptosis rate. Meanwhile, the
proportion of CD44*CD133" cells is decreased.

Subject headings: Stem Cells; RNA Interference; Neoplastic Stem Cells; Apoptosis; Esophageal
Neoplasms; Tissue Engineering

Cite this article: Wang ZQ, Zhang JJ. Effects of FAT10 gene silencing on apoptosis of human
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1 ##IFNA%  Materials and methods

1.1 &t BEYUA S SEE

1.2 Bl Ak A SEHG T-20144E3 H 4201549 4
T e R B ER 2 B 4 S 56 v S5 5 5E

1.3 ## ARk ECI706, M wg R
22RO a4l e (FACSC alibur?iy,
EEBDAF]); Myt ANCDA4 77 ik (35 EBDAH);
PMI 1640857755 b2 13 APl (3£ [ Gibco 4 1] )
CD44. CD133%i/4 (3 [HAbcam A 1l); Trizolik il & (3
[ Imvitrogem 2 7 ) ;% % s A 57 & FSQ-101( H A&
Toyobo /A 7il); comtrol siRNA, FAT10 siRNA, FAT10 #it
f&(F[ESamta Cruz/Aa+l); TUNELIRFI £ (3 1-Roche
A#l): DABRAAFG (TSR AF).

14 b7k

1.4 N RNPKECIT06R:FE N HLIK /02
N TE IR . YT 024 h, KX A K R 4 i
FRBEHEAT A E ATV 5. FIR S AR R B e i %
SO AT R AL BT, Bl S REATARAR, TR0 ik 5 Ay
1%10%, X4 MIREATIEE, 242k K 280%-90%!,
IR R TR AN I35 - B 2 ARDNAN AN S P 3
DA LR PR B R AT ARRE Tk ke 40 v ok 2 K L i
17« TR 2 AR SRR T A IRk L L], IR T4 C
ZAE N AEATA o ACHE S0 I SR YL R 2 TR %
B R W ARG #84), #0520 min, fIHLE
ARG, WERN R, FIRIHT SR .
Jf R AN MLV (R 3G TR AT vht, Hevh2ik. 7RI TR
THIIA100 uLi e g, (L RIMRAAA), s
TE40 f AR T

1.4.2 ECO706 41 i #5524 i) gt 37 Je SL oy 4 FH veobil 2
DMEM J2 74 ECA-97061E 4T 85 7% K 5 3 K1)
ECA-9706 T HA4b 2, 43 HFAT10 siRNAZL. BTk
WAL, AR, AR EEL3A . Rk
FRUNR : g di e B3Rk AT ERY, ARG HUERM
BrIRmOAT R R, $R8E24 h, YRS LIS R T0%I HE
ITHe G . B ZsIRNARIA 420 nmol/L; #4458 156 h
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i P AR, Bukoe AR IR, WG TR R A
2SI P I TR R 1k, R AT S SEAH SR AR RS

1.4.3 RT-PCREUIIFAT10%bcl-2 mRNAZ% L HUfr
ERA M, KRN R P AT L R AR, 1
A g i 24, XS RNASHTHEI . Bl J5E1T
sk, RONVARZR: WiFEF)cDNA 1 pL, 0.5 pmol/L I
W51¥, 0.5 umol/L N5 14, 10 uL 2xSYBR Premix
Ex Taq™ Il Mix, DEPC H,0 8 pL. FAT10-F: 5-CAA
TGC TTC CTG CCT CTG TG-3, FAT10-R: 5-TGC
CTC TTT GCC TCA TCA CC-3'; Bcl-2: [iii514):

5-CGC TGG GAG AAC AGG GTA-3', Fiisl#:

5-GGG CTG GGA GGA GAA GAT-3", [ W %A 95 C
30595 C 5560 ‘C 15572 C 20 SIELLEAE35K. M
2% FIGAPDH, GAPDH-F: 5-CGC CTG GTC ACC
AGG GCT G-3'; GAPDH-R: 5-GGC CAT CCA CAG
TCTTCT G-3'. X &5 UL 20 BT I I 22k

1.4.4 Western bloti IIFAT10 Mbcl-255 Ak X
IR AN U B AL 23 ) R R 1 S U B BT R, R A
FE AR BCALE IR FERIINE AT & 5. TG VEIEIR,

WEATHEIR EAE, JRREAT HIUK, 42 1 K H B 2RV 50 pg
SV T 10% 58 NI Ik G e e rh ik o EXCETF 4 I -+
2CH ENERR AR (A HEATRE R, 37 ‘CHLE2 h, IMA—PiG
R, RGBS I 80, FHREAT B & R
AR, R EARIT B0 . EEL EERELSERIR. H
Quantity onelbH 2 S5 3EAT 45 A Ab B

1.4.5 CCK-8Lll & 4nu RS a5tfe 1 X Jes 4 ffwsdk
T, FFED, RS TR E K ECA-970611)
SO0 o d2 R EL(E - T)B0 & AHE TR, BHJGREFR24 h.

BE SIS, IMACCK-8 %20 uL/fLrbsdE, Bt
JE GRS TE SR . 1 hJE N BRSO FEEAT I e, IF
WK FH A X 02 Y%o=[AH (X 4 )-AE
(SEIADAME T B A1)x100% . 2525 [0 Hrp s ks 7
W 1. CCK-8. ¥ 20 nmol/LFJsiRNA; X
A INCCK-8 ARSI RE R 4L

AJK: HEINCCK-8. K7, W T MCCK-8Hnf
RerEAR Sk Byl guiid on 2=, Rk nT BLoe i CCK-8iE 1T
PR S AEEAT INFE o

1.4.6 W4 ANICDA44 CD133" 1 % 41 #5484k
P A MO BEAT 20 2, AT I o S A e v %
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EAE N BT ) R 27 v A T A 1 PR
LB 1x10°4>, HEATIR &4 5 J5 75 % N SIS BRI ik
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B30 min, [[HPINPBS, 3mL, SEahffiiiys), it
AT O LS BIE, I i o i @ 0.5 mL, 3L
T R pch AT E . 2D WSR2 000/ 4
F B R A0 FLBH PR AR ad 2 AT e, I H B 5 B X
CD443AT 73 H1 . N AR 75 1265 1 CD 133 HEAT M
BRATHT o
1.4.7 TUNELZ GRS A0 d s K &4
AR AN ML EATIE -, 1) JL i3S INTUNEL J Y350 L,
W ILBCE TR FAR T ROGIR E 1 h, B R
Converter-POD 50 pL, FFRBHTIRG, [FIFEEREEEAT.
FIDABS HHE AT W, FH AU BT AT W52 LA A48 S5 0
(], FH I3 AR 6 S €8 o K45 Sk T 28 x 4001 i £ B ALY
FRICAAT P IR B EF 104N, X EREAS LT A (1K) 40 i k473t
H, L2004, THEILETEL IR HCTIME. A
BEAT AR5
1.4.8 20 M 42 22 /1N 3k I 25 41 40 A () Ak A2 28 )
¥8 umfLAE k. 6.5 pmE 2 KA fftranswell /) 2 HL
X BT 15 ul 50% Matrigelke#- AT (4%, T
AP HAT T B E AT o A SEERT OTRE |
2 pSilencer3.1-shRNA-CXCR4 . %% Jit ki % 4+ 48 hIH]
ECA-9706. DMEM( % 14 #14> $12%FBS) A F /M=
I¥s 5 15% PB4 UFBSIDMEM 600 pLis in ] 2.
WILHEATE SR, 24 Wt 2R ESE, JFRI MR #E
P ETER A4 . FH R R 5 T ) 4 3 A7
S, N ASRACH ILHAT I R vk, B ST AR T
BEAT LS IE X Al M AT oH 48, A ERS PR, ek 4 i
BEATURE SHPIAME, 2286 D) RN 40 2 H
(e
A O Ex A B R4l
2 9 =1 FAT10 siRNA 41

k:

FAT10 bcl-2

2 IR A

mRNA %k

B OO ZAXRA P RA 2 R L

2.51 FAT10 siRNA 41

2.0
1.5
1.0
0.5+
0

FAT10 bcl-2

EASTUESIN
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MRNAFIEE [R5 @4 RS AE ae J1: @4l i
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g5 ©A M 28/ VR I 5 2 40 K R AR 22 D)
1.6 Gt F ot PR xes®on, SEW S
KHSPSS 17.01:47 40 Mr, K IR 35 75 2 o3 A kAT
ANFEMEZ 2R, P < 0.050% %4 84

2 %R Results

2.1 RT-PCR#=Western blottm| s & K AR )T
T AR B S, N RT-PCRAIWestern blotxf 34141
MOBEAT AN EZ 7~ , FAT10 SiRNAZH G [ 7 ot e 4 =
[ % [ 20 FAT10 K bel-2 mRNAFIEE (4 &5 #0] B K
(P < 0.05). #75K HsiRNAT-HLE AR ITERFAT10,

A LA/ FAT10 & bel-2 mRNARIE R ik . LB,
2.2 CCK-8:MZ tminiksl 384t /7 R HISiRNAT
PR ANG FAT10UTER 5, % 324 Jf 1 154 5 40 1 H kA T
MELRIL, FAT10 siRNAZIFIHIHR 4 (28.34+2.57)%,

[ 2k of B 4k (18.63+3.10)% , 4% 11 % B4 2y (9.21+
2.17)%, P2 1AL, FAT10 siRNAZH iR 4 5 4
A T P LR (s R AL(P < 0.05), 1B
6T FR ZH R0 4 o0 B D0 Ll e s e R R (P >
0.05), 1.

2.3 AX@INCDA4"CD133" /2 &40 tm it 44 KA
EFBAPE XS BEZ RN 25 6 R ALAT B, FAT10 sSiRNAZLF i
T4 kRS CD44 . CD133" [y ik i i 5 FHIR(P <
0.05). .2, ME2.

I AL FAT10 siRNA 41

FAT10

1 siRNA FHIIATTE L Z
bel-2 FEH(FAT10)% bcl-2 mRNA #1
E{=ES
Figure 1 Effects of sSiRNA
interference technique on the
mRNA and protein expression
of FAT10 and bcl-2
By A} FAT10 % bcl-2
mRNA [fj#ik; B4 FAT10 X
bcl-2 B F R

GAPDH

— | ——— bcl-2

— —  — G}PDH
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F1 BHEAWMEEEMEIR ECO706 HUIEEER  (xts, %)
Table 1  Anti-proliferation rate of EC9706 cells in each group
251 SUHHES

DN A 9.21£2.17

REayised:l 18.63+3.10°

FAT10 siRNA 41 28.34+2.57%

Fer: HAEAXMLALLE, *P<0.05; 5P A LS, P <0.05.

%*2 B|EEMA CD44. CD133 BIFKiX (xs, %)
Table 2 Expression of CD44 and CD133 in each group

215 CDa44" ik R CD133" kit %
Epor <] 23.32+2.84 50.42+1.31

[ %ok 2 11.02+3.52° 39.59+1.18°
FAT10 siRNA 41 9.76+2.38%° 25.21+1.20%

FVE: HA AN IRALILE, 2P <0.05; LM AL ILES, °P < 0.05.

Fz3 BHAMRATKENLER (xxs, %)
Table 3 Detection of cell apoptosis in each group
25 A1 149 40 R e 1 ) T 4 TR T4
GlEpogiiri| 3.00+1.58 6.40£1.25 1.08+0.50 84.26+4.83 3.40+1.18
oA ot 41 4.20+1.92° 6.62+2.56° 1.68+0.51° 86.06+1.23° 2.2040.77°
FAT10 siRN 41 20.40+3.61%° 5.48+1.83% 8.78+0.44% 77.2241.90% 11.3241.31%
F 66.270 0.514 334.990 16.992 101.100
P <0.01 <0.01 <0.01 <0.01 <0.01
ik SAAXRALLE, P <0.05; SHIMERRALLLE, P <0.05,
g0 L I EFIRIAL B AL
1 FAT10 siRNA 41
& 504 ] B2 RN R E MM CD44". CD133 HRIELER
@ 40 4 Figure 2 Flow cytometry detection of CD44" and CD133"
E 30 expression
S 20 Bl FAT10 siRNA 4% T4 fubr &4 CD44". CD133"(1
= 10 J FEI5 5 WA T LR 2R (106 J 4L, P < 0.05.,
0
CD44 CD133

24 TUNELZE &#m&mminty AR XA
TUNEL Z (e 4 00 40 i 8 T4 0 R 3, 25 11 6] B LA K
AR AL Al s iR 22, SRR (0, al A% oK
Bifs: FAT10 siRNAZLZsiRNA T4 AR VTERFAT10)5,
XA UEEAT IS I, 0 PR mT LA [ R B R T,
T A% AR 0, ZABUB N . A ERE
WEMEX(P<0.01). 1.3%&3, @ES3.
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3 TUNEL F&4&iN4AEE T4 R (x400)
Figure 3 TUNEL detection of cell
apoptosis (x400)

Blds: A B FOW BRAL; B R 93 x B4
C & FAT10 siRNA 41,

& 4 MARZE/NE RN R IR IMRERE S
(x200)

Figure 4 Transwell detection of cell
invasion in vitro (x200)

Pl BA R DN HRAL: B R 9T HEx B4
C Jy FAT10 siRNA 4.

25 AR £ F RSN A m R kSRR A
2N B AL (B AA) . BTk X B 4L (B 4B) ik N ECA-
970641 i %73 7 4 (97.20£2.08)4 . (90.43£2.17)7,
1l FAT10 siRNA4L i~ ECA-9706 41 il % %y (35.12+
1.20)1~(B4C), 256 4140t AL 1112 28 ) 77 I AH L 22
S, JF AL b 2 e A e 2 1 (P < 0.05).
B4,
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3 i}i¢ Discussion

TR L TH S B P 2 L PRk g, DA
412 000 /A E I AR e, Hgeit, H 5 FAAFRAL
20% AiAT, HEIAR SR R E B ASER B R I 60%019 21,
HATHHMT FARYIBR, JEAR G BA ST 8807 (K 75 7206 3L
TS IR 2 1290 1 PB4 BIE FH T i b
B AR, AT AN RS AR ™ T K R TR AR A7 R
wARZE, JF Hm 25 PR AR R W, IXRE ST R X
WA T HMERE . X H T AT 7 R R,
W2 —, 1 ECA-9706 I J& TS 25 41 2 «
P, AATTIEAE R - SROBIR . A R0 7 i s AT
I KT o I SE KA YT IR L B SR A BT
2R . AEMAE R R h S S R M
RNAI FAA: hy 3 RS S MEDTER B AR —Fh, 7E BELk
993 0 L2 A G S IR 1 3 T AL PRI 9 T 03 95
W EER M AP, BRI siRNA THHE AN
FAT10 [ IE AT IR, W70 T N ECA-9706 (1112 28
PR e~ A0 PRURE 1 7 R

Z AN R AR L R ) 7 RIS S 5 E BRI R
ML 23, ST AR SRS R IR, FATA0 S s L 1 —Fib,
FLRTE W 50 5 AR 22 Bl g 11 R 28 B e 1) a3k F A 2
PO, BRI CIESE, 7R R4, FAT10
s i BT, SR HRIA RS RES S aE
TR R e 2B B b e i P,

CD44 J; CD133 )& T- ¥ il 25 1. CD44 fELIA
W) 2 A, ATLT AR MR R R . HLRIA
TR UG A RIS, CD133 WS
2, H AT S R i I A T S B A T R A
Ko BEAEWTFCRIN, LERFIR AN Z RELN MusRa (¥ B P A
M CD133, HWHIRHUG AR . R T4 sF il A,
TE 3 T4 M0 A 5828 i T R 7 A g T 4 ™24, il
HED LT 58 55 2 2k U5 AH 1) 1~ 40 B B A AH [R) ) 2 1
Fride XAMARVEANKIAIESE, @t ALL 553 i 40 i i
iR = A0 L PR A IR ] A2 40 -5 e 40
(RUbRACHIAE R0, gzt Sl g T 40 I R ka4
CD44. }: CD133 AT M8 i I T g i5ont 4 () Rk
R ERRAR, ERUEHAR L.

gE LTk, PRI, FAT10 4w b £is &
BERN, @i RNA TIEAKGILIUER, 7T L4 i
TR, B> . IR, WP R B
il 988 - 41 JH0 1) I8 IR AT 5 o I ATE S 1) A R R )
FAT10 76 &8 h IO VE A T 438 AR, I8k m ik

7458

P HIBEE T A

EZFR: SWi%t. A E —MH, TihAaK

.
FYREIHZE: PTA AR £ FIIAT L W R Bl % A
R

FOFE[E]ER. R HAR AR R AN A

XELEE XFHMRATELit CNKI R E| 5 Lakibn
RHpITIREE,

XEHE: LFEENNRATINE FZRFINE, &
SAFIEBTE.

TEZERT: % —AEH 3T AR AIRE 6938 b BTG
SHAT A ARIBTAE. WX P F R RAEA K (R E
MHAR B )IT R BAF R I B AERAG . o FF48 K,
THEZEE,

KB LFEHRATEECHAREHFRBALE
T BAAR XWX
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