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Overexpression of TFB1M inhibits hepatocellular carcinoma cell migration
and invasion
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[ Abstract]  Objective To explore the biological effect of transcription factor B1, mitochondrial ( TFBIM) on
hepatocellular carcinoma (HCC) cells, and to explore the molecular mechanism of its regulation on malignant metastasis of
HCC. Methods The expression level of TFBIM in liver cancer and its relationship with clinical characteristics of patients
with HCC was analyzed based on TCGA-LIHC and GEO databases. Based on the median expression level of TFBIM, the
TCGA-LIHC samples were divided into low expression group of TFBIM (n=170) and high expression group of TFBIM (n
=170), and GSEA was used for gene set enrichment analysis. The overexpressed TFBIM plasmid was constructed to
transfect HepG2 and Huh7 cells. Cell migration and invasion were assessed by scratch healing and Transwell chamber
assays. Results The expression of TFB1M was significantly decreased in HCC, and the expression of TFBIM was related
with gender in HCC. The results of GSEA analysis indicated that the low expression of TFBIM might be related to liver
cancer subclass proliferation up gene set, stem cell hepatocellular carcinoma gene set, and extracellular matrix assembly
gene set in HCC. Overexpression of TFBIM remarkably attenuated the migration and invasion activity of HCC cells.
Conclusions The expression of TFBIM was significantly decreased in HCC, and overexpression of TFBIM could

attenuated the migration and invasion activity of HCC cells.
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JHH988 %) 2 95 22 FBE T 87 J8 T8 Ak 38 e % v
AR AL REE A AN R R I Y £
R 24 5 R Y 85% ~90% ") | AT AR SR B % 2 RUAT
PRI T HPP LA S AR B 03 K, R 40 s &
S BTG BT R A 34 (2 I 40 it s A8 3 5 4R R
FFRAPSREAR ™ a7 e P LA B A 3% 5 X
5 IR 2 55 R 40 IR s i s fe IR 22 HL E i
YL AR BRI AS S8 AT A, ZebifR & ATP 77
A TGRS AR B R B i, L S S S M
TR S R R R A D A RR A T R
PERT 8  BRR AN 85 & A R, 5
R TR A Y ok R SR A BI
(transcription factor B1, mitochondrial, TFBIM ) j& —
AN EH AL R K DNA ( mitochondrial DNA , mtDNA )
BN, HLR R A S AL TFAM AT TFB2M' |
TFBIM 3522 7 T YL ik 6pl4, 2 AT 347 &
FERRA Y, AWFFEHGE B as R 12 h, B o
1 AR ZR A DL S A A% Y TFBIM 3Rk [ 42

7% TFBIM %3k /Ko A48 50 48 A 527 H Al
TFBIM 755 e B oT R IE 4870 . Mu 258 458

TFBIM 7EJT 40 kK7 B, LTI, TRA
WF5E TFBIM 7€ JH-4H Mg (9 D) Re 1 A 2L A B2
PRE S, AHIF Y R P i Y 0% o 4 Jo b ok 3% 5K
TFBIM 7KV, RilJRE & 5250 1 Transwell /N2 SEHG A6
N JHF 9o 200 S RN A 28 06 1, 25 6 A 015 B A R0
TFBIM 7E /8 40 A F 7% i B2 vh iy T ReVE T, AT A
JHF- 40 98 1 2 s B ol B L B8 S A | ok B A B i
TRIT PR BE TS AR A A

1 #RsE

1.1 #Hk@

NP HepG2 1 Huh7 4l Ak AR 5246 - AF
FIE 10% Jifi 4 1L 1 1% 75 4% % % 1) DEME 557
B, T 5% CO, FEFRAE 37 CHBIEIR,

L2 FERAHNSMHE

DMEM 5% 5% % ( Gibeo, 12800017 ) ; I 2F 1fL 14
(vivacell , C2830-0500 ) ; Lipofectamine 8000 ¥% 4% %
F (%42 K, €0533) ; RNAiso Plus ( TaKaRa, 9108 ) ;
PrimeScript™ RT Master Mix ( TaKaRa, RRO36A) ; TB
Green Premix EX Taq™ Il ( TaKaRa, RRO91A ) ;
TFBIM #i#£& ( Abclonal , A15231) ; alpha-Tubulin $Ti&

( Proteintech, 11224-1-AP ); HRP {8 Bt f — 41T
( Proteintech , SAO0001-2) ; Transwell /)N % ( Corning,
CLS3422) ., f8] & WAEL( Olympus ) ; AHML I IR 4 (1
TR W BT AR IS A FRA W) ) 5 7€ 7 PCR X ( Bio-
Rad) ; = 3 ¥ 7k 5 0 #L ( eppendorf) 5 #8 A1 5 vK 48
(eppendorf) ; H¥ TAE & (188 3 0 A A A il
AR .
1.3 SRAE
131 AR e & 40 br

M GDC ‘B P T 296 5iE 5 K 20 204 (the cancer
genome atlas, TCGA ) H1JH-4f il 5 (liver hepatocellular
carcinoma, LIHC) % & 20 344 . i@ 4 limma A 7 1
2 RIKFE . TCGA-LIHC %4 4 9 A A WE 5T AT
JEREAS 340 B, IE R AEA 50 B, GEO B W% %
GSE14520 I GSE22058 fTEKa 46 , T 3 41 %k
i, T E K L E R 53 B (gene set enrichment
analysis , GSEA ) #1342 %¢ . LA TFBIM H fif %3k
IRy LR B T FR B 2 TFBIM IR AZH
TFBIM ik 4, H5 L3R A i KB HE I 1L =
A 3517 GSEA,
1.3.2 4 man st g

FHE 10% 6.4 L35 () DMEM 2 Bl 1% 57 5 T 4
FEE FRAH IS 37 P HepG2 Al Huh7 1M, 540
JRLAL T X6 B A A S I, R AT B gt | 0 TR 4T BRUIR BT AR
UL BIEAT, ARUFFESLE I 2 A, 25 J A (Fe e
HTORL) Il TFBIM 3 IR 4 (¥4 4% TFBIM H A% H
kL) . TFBIM L% 8 20 Jows Fl s 550k i i
AW AL
1.3.3 ¢RT-PCR

FEHL RNA, cDNA & 40 B 2 B ) 6 Ui 5
#H1T, K TB Green Premix 5€ i PCR ¥ 38 52 56
PIEZEAFATE 195 °C HUENE 10 min;95 CAME 10 s,
60 °CEZPEFILER 30 s, Hit 40 AMEIF ; 5 J7 72 CHE
110 min, SR 2742 Jyik it A B G AE X 2
KK S TAAR, W1,

%1 qRT-PCR 3|¥/F41
Table 1 qRT-PCR primer sequence

FEIH SIMIFSI(5°-3")
Gene Primer sequence(5’ =3")
TFBIM Ji# (Forward) : TTGCAGCCAATACAGGAAGC

T ( Reverse) : TGGGCTGTATCAAGGGAGTG
¥ (Forward ) : TGGCACCACACCTTCTACAA
TUi# ( Reverse) ;: CCAGAGGCGTACAGGGATAG

B-actin
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1.3.4 AP ( Western blot)

i I8 RIPA Z4AR R A i S 8 1, R A SDS-
PAGE #ATHE ELHLVK , 56165, B, —di 4 CHEF
P(TFBIM(1 : 800) ; tubulin(1 : 5000) ), TBST i
Ve 3 W HL(1 2 10 000) HIRFFE 1 h, TBST 3E Lk 3
K., ECL BICIIEE , B AR
1.3.5 XPRAA LR

HUE A0 B A T 6 LA, 17 40 it Ak 1 X #5A:
KR, AT MG Y, 5504 6 h J5, ] 100 wL
PR SKRIR 30 IS 5 95 B35 5% PR el 0
h, 4357 O h A1 72 h >R FH 80 B B s i
1.3.6 Transwell /NE KA AR RS FR 28

YT AL SL 5 . BOE 404 FP T 6 FLAR, FF 40
JLAL T X A A T AT A M A g, ROk 24 b
J5 L E & AN H, 100 L TG IV B 5 T R
10 000 40 i, R T Transwell E=E, FTEMA
600 pL 7 10% 64 M5 A FR %L, 36 h J5, H
FREE IR Transwell 5 [ 52 THI A4 4 MY, 4% 2 58 W g
[ % 10 min, 0. 1%%5 i Y40 20 min, HRK WYL,
MR, AN B AR 28 L5 . FE AT 1] Transwell =4 50
pL BEIE, A EE SR AR E 4 h 5, 3R, A
100 wL JCIiE R FR 2, M E5 SR 46 & 30 min /5,
TR, RS RS TS A R AT
1.4 FitFEHZE

JI A Bl Graphpad Prism 6. 0 #PFHEATSE
AT, SR8 bR 22 (s ) T, PHALI] HLER
FHHAEBCXT ¢ K50, P<0. 05 2 HAGH 2 X,

2 #R

2.1 TFBIM ZERFARES2RERIE

F|H TCGA-LIHC %44 %, 438 TFBIM 7£ 340
BT R I R IR AT, S5 R R BL, 555 A
FHEL, TFBIM 784 21 3R ik KV B 2 FRAIK (P<
0.01,1& 1), ttAh, 55 M B & 4 L, TFBIM
FEZ P IR BB R A 80U R A KT B3 FEIR (P<
0.05), Ifii TBFIM ik 7K ¥ 54 #  TNM 43 Hi |
Grade PR AEH R T (£ 2) , # ok, A5 HH
GSE14520 1 GSE22058 %4k 4 PRk S 0E TFBIM 7E
JH- 40 f g ) 3Rk F . 5 TCGA Bdla 45 R — 3,
TFBIM 7 fF 9 21 21 v 36 1k 7K S 35 1 35 %A1 (38 P<
0.05,K1 1), FiARHFFE4 KR, TFBIM 16121 il
SR T, B TFBIM 63k /K 5 i 3
PRI G,

2.2 RSB AFRMIAFEMAR TFBIM &iiKF
Eap=Al

N 1% K] (human protein atlas, HPA ) £ #&
PESE R B R TFBIM 78 24 s 40 i & v 635K
SR, Horb TFBIM 78 HepG2 4 il 25 rf 32 35 K F-
B0, M 7E Huh-7 40 M R R B KFEAR (K 24)
BT, A S5 T BEER HepG2 11 Huh-7 58 B 2252
%, GnlE 2B Fras, B2H BUORLZE Sacl-Xhol BDIIS | 3K
TR0 251 29 1124/5264 5 il 1124/5264 K /h—
., VIS RE RS T TFBIM HH &K 1 E
TR, BEAh X FE 2 Ok AT 0 ) 0 2% B Sk
PRI, B P 4 IE# (1 2C)

16 P9 HepG2 1 Huh7 40 b |, 5540 1 1 25 2%,
HAHH, 55 Y TFBIM = 40 JE ki 48 h )5, if £ ik
TFBIM 41 TFBIM mRNA 235 KT, 43 51 7 &
(107.4+2.078) 1% . (63.51+4. 746) ¥, Z SR W HA
Gt L (¥ P<0.01,E 2D) , IeAh, S Epil i
UESEAE HepG2 1 Huh7 21 i v, 4% Y & 2 Jo by E %
BETHE TFBIM & K- (B 2E) . kg5 R &K
B, o F ik TFBIM E 4H F kr A & b oy, Ho %% 4
TFBIM 4% 5 2 i b BB 9% & 25 T+ /= T 9 4 i v
TFBIM FKik/KF-,

2 TFBIM ZRik 5 FF B I RRHAE Y 56 R

Table 2 Relationship between the expression of
TFBIM and clinical factors in HCC

TFBIM
R A % 1] mRNA KA T (7+5) p
Clinical factor Case mRNA expression of
TFBIM(F+s)
51 Gender
3 Male 232 2. 875+0. 048 0. 026
2L Female 108 2.684+0.072
@ﬂ’]’}( % ) Age( years)
<60 157 2.861+0. 059 0. 837
=60 163 2.775+0. 054
TNM 43 TNM stage
1+2 239 2.863+0. 047 0. 163
3+4 81 2.729+0. 087
T8 T stage
TI1+T2 252 2. 844+0. 046 0. 206
T3+T4 88 2.729+0. 078
N 433 N stage
NO 238 2.812+0. 048 0.938
N1+N2 102 2.819+0.074
5 #% Distant metastasis
MO 243 2. 808+0. 046 0.8
M1 97 2. 830+0. 080
Grade 43%% Grade classification
1+2 214 2. 864+0. 052 0.224
3+4 121 2.762+0. 063
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T A HPA BURE R 7R TFBIM 15 24 FhUAR [ AT 40 M0 2R 265k K 5 B - 2540 oK 28 XX RG] 27 BORCAR S TE 69, 1G5 Sk 38 75 U]

JE I B TFBIM & R 4 K454 5 C . SR TR 14 18] ; D . qPCR K1 TFBIM mRNA ik
Sz ditfit, ™ P<0.01,

7J(5|Z E:Western blot ¥l TFB1M & 7K,

B2 i rhad 355 TFBIM B 4 oks 5k

Note. A, HPA data showed the expression of TFBIM in 24 HCC cell
plasmid was constructed correctly and the white arrows indicated the
plasmid. D, mRNA expression of TFBIM was detected by qPCR. E,

group, "~ P<0.01.

lines. B, Enzyme digestion of the recombinant plasmid showed that the

full-length TFBIM band. C, Sequencing peak map of the recombinant

Protein level of TFBIM was detected by Western blot. Compared with EV

Figure 2 Validation of TFBIM over-expression plasmid in HCC cells

2.3 ETEWERFMN TFBIM Ihet/EH

It R AL % TFBIM W& 23k 4 (170 1) #1
TFBIM {RFIEL (170 ) 22 T 3L, X 22 57 Rk 5
TR s 5, S5 /R, TFBIM fikR ik F %
5 9 4 e 0 B B DR A0 R T R Y R R

B R SR B A e BRI AE A DG (181 3)
2.5 TFBIM XJATE 40 AT B RS20

FETAWF B 10 25 R A 5338 i R A
A SIS 3k FE 38 TFB 1M ot JH-98 40 MO X R o 52 1)
RN, 5 A, 11 33K TFBIM J&5 , HepG2
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20 it B9 3T 3% Rl 1 AR 2 38. 89% ; Huh7 41 il B 1T 7
RE IR 24 32.22% (&1 4) , Hyitk— B B8 o 33k
TFB1M il e 40 B 2 |, AR 5% K Transwell /)y
XS R 3 FE K TRBIM X8 40 MR i 52 )
ZER IR s 1E HepG2 2 g , 25 20 21 2 3 Transwell
INES R A I B0 (80. 0+2.0) , 1 35 TFBIM 41
253 Transwell /N2 B A A0 B KA (25.0£1.0) . 7E
Huh7 Aiffdrp, 25 #0241 28 3 Transwell /N2 I 119 41 g
BN (52.5+3.5) 14 ik TFBIM 41 % i Transwell
INERRANMEECH (12.022.0) , 2F %3k TFBIM &
MRS e ) B 2 AL, 22 R B G it
B (¥ P<0.01), g FFEM oKk TFBIM
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Figure 4 Effect of TFB1M over-expression on the cell migration in HCC cells
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Note. A, Effect of TFBIM over-expression on the cell migration in HCC cells. B, Effect of TFBIM over-expression on the cell invasion in HCC cells.

Compared with EV group, ™ P<0.01.

Figure 5 Effect of TFBIM over-expression on cell migration and cell invasion in HCC cells

3 itig

TFBIM G 15 1 53 7E 22 Fl ol v g vh 22 5%
Wk, LR T AN M | 45 B | FLBRE IR R
A AR SCERHGE , TFBIM 70 WPk g vp 5 5
ik, Mu ZE 4 5E TFBIM 76 HT 40 g s b 52 5 25
35, H TFBIM m Rk 5 EBE A AR 2IEM
K, Zografos % FERFFT T 1k FL AR S 1055 26 (bR
YR b 2B, TFBIM 2 5% K1k . AW oE il
MTERF3 7 7| B9 41 i 7 h 23k 198 ; H MTERF3
FIRKF-5 TFBIM S IEA K, $#/8 TFBIM 78 7L A%
TR ZR Pk FEN . Franco 251 #jtiE SRR
S R 4 28 b TEFM mRNA 2235 7K - 2 3 T,
H TEFM %3k /K5 TFBIM £ IE A 5%, R
TFBIM 7RSS e g b 23k LR, (H 24 A oF
FEHRGE , TFBIM 60 1 g vh 2 B F IR R ik, )
kit aEss VRIS TFBIM 745 B d4ih 3
RACFREAR, H TFBIM ik K- 5 25 M d v WA
S, FAIA TFBIM 45 H i i iiUs st . 5
RS B — B, A B9 E A A B A B R R
TFBIM 7EJH-4f i h R AR

TFBIM 7EME 40 il A= & BB R 22 M 10k
PR R HEE T . Mu 45 3, TFBIM 3 i fi
AT S AR | R — [ G Ak Fn AT i 4 i T
PRI A M AR K e R . 2 B di i v, i

FIk TFBIM J5 40 f 3% 5 BE Jr 58" SR, A
g R Bt FRIK TFBIM J& i 40 Mo i 4% F i 28 7 1
FEAR, JETF b, FRATHEDN TFBIM 7EAS[F] 2 A 41 fifg
REVEF T RERIA], AR S 2o (AR 5% IH -7 R A
BiZ— ,TFBIM i i 84 mtDNA 5% 5%  FEZehifR A4
W) S A= TN LR AR Ty BE D T & ¥ S BEAE T, Franco
U, R R AEASRE AN TFBIM mRNA #ikK
L JF T miDNA 5%, HHETOCT TFBIM 7E% M
Jifr e v A 9 4 A D (R L SR R Y TRFAM 7
PEPE R DI REAE FHRIE 4 2 . TFAM 78 41 21
H RO FRAR , H TFAM {1 26 35 T8 8 B A 17
SR TCRRE A A7 2 i Xk B A TE
A R R R SR LH 2R TFAM 85 11 38 3k P 3
I, TFAM [ P 3% 3K i i 8 3 15 &8 2%, 1 Zhu
AEUIRGE  TFAM 7 FF 40 M g P 26 18 K7 6 B
Ar T FRATHENAS [R5 14 A 1B TFAM 7E
JF 9 v 28 K AR AR I R — B0 T RE SRR AR A
SHEHARMEARRA &, TFAM kK o 2s # S84k
BARAY) KA SRR T g 55 5 e g & A
PRI B M K, Zhao 5P LE 9 40 4R
TFAM 35K V345 | SRR 5t AR 4 i 2 1
T, Huang %5 438 5f 3638 TFAM B 9% 3 % i
ZZW-115 iF5 2 R IE S R D BE M AE \ROS F=4:
MAIMIIET, i RIERLAR B R ILEFAE NS FEAT
H2AX 5 TFAM A1 EAEH , NI BRI TFAM 5 2 kE
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& DNA # D-loop X 48§ %5457, Huang %' 7

TFAM G238 i mDia2 N —.

AL FRNLEhE A

LA I e B I R B8, TFAM it = ] phe il
Fa s 1 T/ BUHEE F R MR 67

zi BT TFBIM 7640 o ge v AR 35, o

FE3K TFBIM Ji , JFF9 40 i 7% AR 28 00 M ss | E
Y5 B0 TFBIM 1&%%¢QEQIHH@%¥EF%QH

NEEPE B . FET U, #E TFBIM v fEi ,,nm
MO AL | R R A0 T RS 1228, B2 TFBIM
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