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(1. ESFRBFR BHEF R, Hb TIE 442000; 2. A EHIET KA ER FFREBEIE, 3k T2 442000,
3RLBBFEPHMRMNIEEE LT, M HIE 442000)

W OE ES5HM: CHMRLR, Bel-2 5EH HEF 1 (Bitl ) 78 ZFp IR o 525 223k 76 g 1k e v & 3%
HEAEH, Bitl ZEFAME (HCC) iy b /K Kl R & SCEAR R . ASHF 2 5 4 0 Bitl #£ HCC
ML FRE, HPTHS HCC BB G AR ELRRIE X BUS I95E 2, MR Bitl 78 HCC HP i R & .
ik RH qRT-PCR. Western blot #1034 ] HCC & F AR DI B 41 40 K ) 798 55 4120 Bitl mRNA
REFFIRE O, F R A A T 4L 4L b 90 i) HCC 58 3% 9 20 270 5 6F 17 988 55 2 41 Binl 6 11 33K
TEBLIF A IR 5 HCC B G R B S B UG G & .
R qRT-PCR 5 Western blot & 4% R /R, SIS H AL, Bitl 78 HCC A4 AY mRNA KK
FRBACEH 8 EIH (P<0.05) o g bs5 R WoR, Bitl @ TAM ST, HARMAL e
FIRFI B TESHS (P<0.05) , H Bitl £ HCC A4V R ERIA S HCC B IR i 2 & Tk B4y
YW RA K (4 P<0.05) , Kaplan-Meier 4287 B7R, Bitl &[5 K15 B 5 S A 7R A I0R A7 RET
Bitl fEFRRBEE , HZEFHRIEGIT=E L (P=0.547, 0.414)
518 Bitl 75 HCC HZUh & L3k, H Bitl 3k 5 Mg 09 & & S B0y % VAR OC, $27R Bitl 7T g2
S e o R A B Ay, HAA AU HCC B MR AR T L AN

KA i, HFAEME; Bel-2 St F 15 AWbsic, Mo
mESES: R735.7

Expression of Bcl-2 inhibitor of transcription 1 in hepatocellular
carcinoma and its significance

LIU Jialing"*, HUANG Linsheng’, ZHANG Shuo">, QI Shasha"*, BAO Yang"’, LI Fei"*

(1. Department of Pharmacology, School of Pharmaceutical Sciences, Hubei University of Medicine, Shiyan, Hubei 442000, China; 2. Department
of Hepatopancreatobiliary Surgery, Taihe Hospital, Hubei University of Medicine, Shiyan, Hubei 442000, China; 3. Hubei Key Laboratory of
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Abstract Background and Aims: Previous studies have shown that Bcl-2 inhibitor of transcription 1 (Bitl) is
abnormally expressed in a variety of tumors and plays an important role in tumor progression. However,
The expression level and clinical significance of Bitl in hepatocellular carcinoma (HCC) are worthy to be

investigated. Therefore, this study was aimed to investigate the clinical significance of Bitl in HCC by determining the
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Bit1 expression in HCC tissue and its relationship with the clinicopathologic parameters and prognosis of HCC patients.
Methods: The mRNA and protein expressions of Bitl in surgical specimens of HCC tissue and corresponding
adjacent tissues from HCC patients were determined by qRT-PCR and Western blot, respectively. The protein
expressions of Bitl in 90 pairs of HCC tumor tissue and corresponding adjacent tissue in HCC tissue chip were
determined by immunohistochemical staining, and the relations of Bitl expression with the clinicopathologic
variables and the prognosis of HCC patients were analyzed.

Results: The results of gRT-PCR and Western blot showed that both Bitl mRNA and protein expressions in
HCC tissue were significantly upregulated compared with tumor adjacent tissue (both P<0.05). The results of
immunohistochemical staining showed that Bit1 protein was localized in the cytoplasm and its high expression
rate in HCC tissue was significantly higher than that in tumor adjacent tissue (P<0.05), and the expression of
Bitl in HCC tissue was significantly related to tumor recurrence and pathological grade of HCC patients (both
P<0.05). Kaplan-Meier survival analysis showed that the overall survival rate and disease-free survival rate in
patients with high Bitl protein expression were lower than those in patients with low Bit1 protein expression, but
both did not reach a statistical significance (P=0.547, 0.414).

Conclusion: Bitl presents a high expression in HCC tissues, and is closely related to tumor recurrence and

pathological grade, suggesting that Bitl may be an important molecule that affects tumor progression, and it is

expected to become a target for individualized treatment of HCC patients.

Key words
CLC number: R735.7

Carcinoma, Hepatocellular; Bcl-2 Inhibitor of Transcription 1; Biomarkers, Tumor

Ji 2 M T 98 o 4 T 40 i ST N IE A 1 R 4 i
RAR G EME , A AE T EE (hepatocellular
carcinoma, HCC ) . FFWNHE4E % (intrahepatic
cholangiocarcinoma, ICC) FMRAM (HCC-ICC)
3R ELE AL, H AP HCC A 85%~90%1L 1
COM PR i3 2 7 ) i 4 Bl E 4000 s - TR
RIRFRALIE MR 6L, FRIERALE A0, HS4E A
e AR AN, RATES%~30% LA 0 AT
FORRAE N, BRI R . BN . K
HORW ., MR Ry . B R
F2 RO R 2 S BHCCH FE AR N ED, Hec
FINAYT I A4S TARDIBR . 0501 il =T R A
2 TR R I B YRy kT RSy
NN s B UL PR N R RPN T G
B R TR 43 8 2 A2 I 2 06 39) HL PN R i
BRE kR, FBURETUGHEHAZ RN Hitk,
=B IRGTHCC R A R RMI AT TALM] L S-2Ropr
MHCCHE R EY, FieRRcE A HUE".

Bel-2%8 s 3 il A1 (Bel-2 inhibitor of
transcription 1, Bitl ) JE20044E KA —Fh 5 %
HET ML HEEA", BitlXHPTRH2, i T
17q23.2, mRNAK#)1 kb, 4179 & IR, Bitl
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B E ML FERARSME", Sy F 129827 kD, Bitl
B — AR B T RN 4y F . AT R85 e R kAR
K. A, AR E A IR e o6 Bie LR AT T A G
WFot, HRBWEOEMER S, HwIiss
PR Bitl1 SHCCM L R o AR K HqRT-PCR .
Western blot, THCE K HCC 35 J 41 21 S X N
S A 21Bit]l mRNA M AKF, BIREFTBitlFE
HCCA ZIrp () R IR Ol M IR & S, S Bit] AT 2 AL
S HCC A 12 W 105 b 28 W s Ak 36 97 4R TR
S E LS SR

1 MBEFE

1.1 FRACSKIR

W AE20164E6 H—20184E6 H + 18 1T K 1 EE B
34BIHCCH FE ARG b8 240 88 K %) B Jig 55 41 40 (B
JAEIN S5 em ) o B TORAT R Z AT IR
J7 . AFEIR36~73% o ASHIF ST I o i) b Bs 2 2% B A
WAL R SHE, TAREYEEMERZS.
ZRES T Western blot o qRT-PCREZS, #) 4K
FEBit I7TEHCCALZ 1 R ik K- .

180 HCCAH LU/ (W [ L A Y Rk 47
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HBRAT, &SH 5. HLivH180Su07 ) W T 20064F
2 —200745 A WA 425 52 1 BT ARG YT 990491
HYRL, RIGHEVTE20124E2H , BliS~64F. FifT
B ARA R IEZ ATATIRYT, B e 8 0 b 17 %
Bl AR TR A S g, L IRFBit1 Rk
STHCCE A I R B S B I05 A AAE DL DG &R o
1.2 FEXF

% i H & iSceript gDNA Clear ¢DNA
Synthesis Kit, iTaq Universal SYBR Green
Supermix4 H Bio-rad; TRIzollJ HInvitrogen;
RIPA Buffer ( CST, #9806 ) ; Cocktail (CST,
#5871 ) ; BCAX5f & (Thermo Scientific,
PL212739) ; Anti-PTRH2 antibody ( Abcam,
ab36990 ) ; B -actin (13E5) Rabbit mAb
(CST, #4970 ) ; 4R CAHALREIV (COX IV)
antibody ( CST, #4850S) ; Goat anti-Rabbit IgG
H&L (HRP) (Abcam, ab97051) ; ffedi ki)
& EnVision™ FLEX+, Mouse, High pH, (Link)
W F Dako; FRAZ (Sigma aldrich, SLBT4555) .
1.3 FHi&
1.3.1 gRT-PCR # | Bitl mRNA & ik K-F 57l
YW PR A ARABR A E G R, PTRH2 I
i: 5'-TGA CTT AAA GAT GGG AAA AGG G-3',
T . 5'-CCA ATA ATG CAA TCA GGG TT-3';
GAPDH I J%: 5'-TGA CTT CAA CAG CGA CAC
CCA-3', Fif: 5'-CAC CCT GTT GCT GTA GCC
AAA-3'. SV RNA 2. B30 mg 441, A
1 mL TRIzol i3, 7K E3J#EAISE, %5 L TRIzol
1 42 B M RNA. NanoDrop2000c 43 Ot o6 B 3f
( Thermo Scientific ) M & A,q/Ay M9 L0 {H J2 &
RNA ¥ ¥, qRT-PCR: fdf H] S %% s 70 & iSeript
gDNA Clear ¢cDNA Synthesis Kit & il ¢DNA,
PL cDNA ¥ & A B M. GAPDH A N 2 JE A, §%
Jitsd iTaq universal SYBR Green Supermix Ui B P
BC & 10 pL 2 AR &, RN A5 95 °C 2% 1
3 min; FPEFT 95 €. 3 s 21k, PTRH2 52.5 C .,
1 min 8 kK ZEfH, GAPDH 59.2 °C. 1 min i kK 7E
fifr, FEHE 40 MEH, 2 & PCR AL#F 1T qRT-
PCR, B MHMEE 3 &L, R Bio-Rad CFX
manager B AE /3, MR 2744 B3 PTRH2 1Y
mRNA FHX}F k& .
1.3.2 Western blot % M Bitl & & £ & K-F &
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HEHEE: B30 mg 4141, A 300 pL1 x RIPA
I (& cocktail ) o VK EBTRE ., A3 H G,
Z4f# 30 min, 12 000 r/min, 4 CE.L> 20 min, 3
HAHSUEHE H. BCA K & UE 17 8 [k Bl e
ddH,0 B FE 5 B 2 W — W B, A 2 x loading
buffer J& 2J, W K 2 10 min J5, VKA 5 min, T
-80 CAitiff. SDS-PAGE: & FLINIAZ) 30 nug & 1
BESL, AT 10%/12.5%SDS-PAGE HL Uk 2 B )5,
BB R 0.22 8 0.45 um PVDF |, K
300 mA fH i 90 min, ¥ PVDF R = 5% it
BAWEIRE A 2 h 5, ¥ 2 M —dt ( B -actin
1:2 000, Bitl 1:500, COX IV 1:10 000 ) %% 2 h,
Goat Anti-Rabbit IgG H&L —HT (1:10 000 ) =i
WE 1.5 h )5, ImageQuant LAS4000 BE S 181X
FRE T HEAT 2 B BT
1.3.83 Sz afesam Bicl &G Rk RKF BN
SRR, 63 C, HEEE 1 ho ZHZRBIES | BB
JEWRE K AL AT ddH,0 Wik . B THERIE L,
S TR R, BB EER,
Ak 19 BRIV FH BEL VBT 700 BEL 0BT P 981 3 SR AR W il . PBS VR IA
3, WFEIMIGEEMAE, W Bitl —4H0 (1:200)
4 CWH . 8 K PBS B 3 W, N hi
HERA, 37 CHEE 30 min, W30, EEEE
30 min, DAB R A, R ARRE L 0.25% 1Y LR
WA REE, HARKSEE, FRETES
G5 A E bR AE: MR Y BH RT3, 048 (B
o) o1 (1%~25%) . 2 4 (26%~50% ) .
35 (51%~75%) . 447 (76%~100% ) R4 Yt
SEETEAr, 043 CBIPE) 140 (1+) L 240 (2+) |
348 (3+) , Db “Ue@mBHMERTES” A Y@k
W47 W B BT AT A0 4, 0~5 43 AARERIA,
6~12 43 MRk,
1.4 SGitFabE

T A %R SR FISPSS 22,048 8 11 #4743 BT
TPEFERRHMME « bR (vxs) , HANS
XiF I 9 55 20 SUER 1K BE L H 5 m RN A AH X 3R A
B AR T X R B8, TE AR R Y B R
X KR, AT Bl AR SR AR L bR
KN AR RRBE TN M2 #4516 IR 9 B 2 50 ¢
% . Kaplan-Meier 47 £ M Bit1 A 6] £ ik 1Y
HCCERERGSEEFR, P<0.05SHERALI

POREEEN
?‘/E\Xo
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2.1 34 #) HCC 2B 48 & H 3t i & 55 2H 42 & Bit1
mRNA FixKkFE
PTRH2, GAPDHA ML HEe vk g, %

1 gRT-PCR i&# il Bit! mRNA i%
mRNA FXf ik it
Figure 1 Expressions of Bitl mRNA detected by qRT-PCR

W5 Y0 et (E1A-B) o qRT-PCRZS S ik
Bitl mRNA7EHCCAZU gAY 57K F-h2.24 £ 0.28,
Xof N7 98 55 20 4 (8 A X 3K K-8 1.00 £ 0.09,
HzERAASH#E X (P=0.007) (KIC) .

A: PTRH2 % filli2k; B: GAPDH #fiiliZk; C-D:. HCC 44 5957404 Bitl

A: The melting curve of PTRH2; B: The melting curve of GAPDH; C-D: The

relative expression levels of Bitl mRNA in HCC tissues and adjacent tissues

2.2 34flHCC BEBALAREN M EFHLH

Bit1 EARIAKF

COX ITVRELRENELMEBEREARL S
e, ELRRE AT, CoOX TV HAEL
FARKEH FEAENZ . Western blot %5 R 2R,
HCCHLAMBitl IR RBKFREm TRFSA
21 (KI2A) « 8BRS AR A . K BE (10
Giitas BN LA B -actin AN S, BitlfEHCCHH
HH R BEH M 3.46 £ 0.40, JE554141°81.00 +0.20
(E2B) ; LACOX VAWNZ, BitlfEHCCHAZ
B IR AL M 3.75 £ 0.45, JE554H 41 H1.00 £0.22

© MR IT F EHFFNHFEIH

(E2C) , HER¥ESIE L (P=0.000) .
2.3 REANKNALHF Bit1 EERIEKE
2.3.1 Bitl £ HCC A& FALR ey kL Bitl &
e P, S F MRS E A, 5%
WAL H, Bitl fEEAL TR aHESR,
ST TR o A4l (81 3) 5 HAE 90 il HCC
8, 74 ) (82.2% ) Bitl 3 H @ & ik, 7
90 il 557 414 50 ] (55.6% ) Bitl & A1 %k,
Bitl # I 7E HCC A4 1y i Rk R U] b & T 5%
HZ (P<0.001) (F1) .,
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1 2 3 4
OSSO WS B W B RS

o NS o0
B -tin s—————— ———— 3 |

COXTY e o s . s . s w1 k1)

5 6 7 8
W % W Wy W W %

43 kD

3 -actin

17 kD A

B

2 Western blot ¥l Bit1 & H3Rix
Figure 2 Expressions of Bitl protein detected by Western blot

protein in HCC tissues and adjacent tissues

P<0.001

C

A: Western blot Z55:; B-C: HCC L 5952020 Bitl & FIAHXT #ik
A: Results of Western blot; B-C: The relative expression levels of Bitl

B3 fEANERNALSHF Bit1 EARE (£:

F1 FEHCCHAREFZHRS Bit1 EARIEELILE [ % )]
Tablel Comparison of expression rates of Bitl protein in HCC

tissues and adjacent tissues [n (%)]

HCC 44 16 (17.8) 74 (822)
JiE 55 24 40 (44.4) 50 (55.6)
P <0.001

2.3.2 Bitl /£ HCC 241 % ¢ £k K-F 5 W6 Rk J%
AEh# 7 RERBUIEARESMEE L,

© MR IT F EHFFNHFEIH

x20, &: x200)
Figure 3 Expressions of Bit1 protein in tissue chip detected by immunohistochemical staining (left: x20, right: x200)

LY G B S (¥ P<0.05) , SR AER.
g RN B R BB RE AL AR
EE T RN AFP K MRS A TNM
ST R (¥ P>0.05) (£2) .

2.3.3 Bitl A k& KFE HCC % £ A B X
% % Kaplan-Meier 4 f7 530 #1 & Log-rank i % i
7N, Bitl 8 ROk O B A A R O A A7 R
i, ATREH TREAGIEE D, RIS HE X
(P=0.547. 0.414) (K 4) .
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%2 Bit1 #£ HCC HAHTHFIZESRARRESHNIX R (1 (%) ]
Table2 Association of Bitl levels with clinical parameters of HCC patients [n (%)]
IR A SE kB (n=16) BEK(n=74) p IR IS REBE(n=16) FEK(n=74) P
el JHAgAL
3 12 (75.0) 62 (83.8) H 13 (81.3) 65 (87.8)
A 4(250)  12(162) 0636 % 3(187)  9(122) 0766
iy (%) AFP K- (pg/l)
= 50 10 (62.5) 42 (56.8) 0673 =20 12 (75.0) 51 (68.9) 0,63
<50 6 (37.5) 32 (432) ) <20 4 (25.0) 23 (31.3) i
HBV $i )7 i
PR 13 (81.3) 64 (86.5) 0.882 H 10 (62.5) 37 (50.0) 0528
B 3(18.7) 10 (13.5) & 6 (37.5) 37 (50.0)
Jifged ELAE (em) V.3
=5 5(31.3) 41 (55.4) 0,08 f 11 (68.8) 42 (56.8) ol001
<5 11 (68.7) 33 (44.6) i ¥ 5(31.2) 32 (43.2) :
JFEEALEE T R/ (mm ) i HLE
>3 9 (56.3) 31 (41.9) I~IT 6 (37.5) 52 (70.3)
<3 7 (43.7) 43 (58.1) 0-293 111 10 (62.5) 22 (29.3) 0013
g TNM 4339
AN 13 (81.3) 61 (82.4) il T, 10 (62.5) 51 (68.9) 0618
EZ2N 3(18.7) 13 (17.6) ) T, 6(375) 23 (31.1) )
100 100
= Bitl i3k (n=16) = Bitl fikZik (n=16)
—— Bitl [H3Kik (n=74) == Bitl m#ik (n=74)
_ 80r P=0.547 _ 80r P=0414
S S
oy 60 % 60 | T
i i kxthML
H 40 H 40}
S B
Bk Bk
20 F 20 ¢
0 : s ' : 0 : : : :
0 20 40 60 80 0 20 40 60 80
R () A iR CH ) B
4 Kaplan-Meier 4347 Bit1 RiZKFEX HCC BERBREFHNFM A S/EFIMZ; B: JoWAELEIML
Figure 4 Influence of Bitl expression level on postoperative survival of the HCC patients analyzed by Kaplan-Meier method
A: Overall survival curves; B: Disease-free survival curves
3 i i W R RIRT MOCE R TS O

HAt b1k, SHCCHI M EZIEHAFpS3.
A {5 Z P450 1A1 (CYPLAL) . A 1k id 5
(NQO1) . HEAY /KM (EPHX1) | L
Wi B2 (ALDH2 ) JEPH A, X SRR 55 &
I8 5 B OG5 5 3 B 1% R 4 3L U R R M HC.C Y
K5 ERED EILHCCEH EY A B REA
(AFP) . o-LE#MEHE (AFU) | RMA-y -
R -BEMAEE (DCP) | WENE B LR & R pE-3
(GPC-3) P0294 - Horp AFPSE H A HEFELE IR IR |
WL A I A HCC R fE ARER bR &Y, (B 250
T B 7 ) TE e R Ak T IR A, B e A
LS E TR, AR IE HC G U i3 b 25 4 X
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W58k EBit 12— Fh R S TR 01+, FEfD
g Sk AR b, iR A A S e R O B T AR L
AAE, I, Bitl T RES 5 2R M kA kI, A
B IR R E e W TS bR S s iR AR
Y. HAT, ©ABIOTFEER R Bitl 3Rk 1S &l
SRR, S AL, BitlTEEEE .
D . BRI . BB S AU Rk, W
TE M AR . FLIR g AR AL SUh IR R
[F) B & B0, FE 64 00K 40 A e 41 2L (esophageal
squamous cell carcinoma, ESCC) v, fEmkE s
¥R . TNM IITRIVIIESCCAIZUTBit]l mRNAK
BEHKRES TARMELEERE . TNM DALY
ESCCAABit 1 R IEAKF, AR i 4120 1Y
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Bitl mRNAJK B8 & F i 40 A A ol s 41 21
P AIF 527 A N Bit 1 7EESC.CH ] BE AR Ry — Filt 88
SE G g AN MG R, e E UE R L SR,
Bitl 76 AR Al 21 IR K3k, A RBK 5B E
HCEAKY XA 2R R A5G, Bitl ] fE4E R —
o 00 987 5 R] BEL 5 Jle g a0F — 28 AR, Bl o] ok
50 ORE AR M A L AT R AR B AERE I
7T AE AN [7] Jieb 96 v 2 44 12 9 R 4000 s 0 e 46 98 A 2 19
YR . Bitl A] il i ##1E FAK-PI3K-Akt-NF- k BEE
FAK-paxillin® i #% & #4298 75 Y, 2tk ay
Erkid K M H EMT & A= & 4 3098 15

EAMAWBIt1 S5HCCZ 8] 6 R BAFIE . AT
53i# 3k qRT-PCR . Western blotSZ 8 #6534l HCC
BT U1 B 19 988 4 20 J 0 g 5% A 21 i Bt
mRNA N R IR KA, e gie 20 Ak 32 46 I 20 200 A
QO {5 X6 107 DG E 1) i 4 23 I 9 55 1 21 R B 1 1) 2
FRKE, R BR . SESHSHLE, BitlfE
HCCAHZ P mRNA S R IA KB B, 42
/RBit] AT BEFEHC C /R Sy — i i 25 R 52 ) fioh 9 A=
K, ARE B A G I AR BEAE B R S B U
PEORE, St R Bitl ik SHCCH /Y b
2R BRBA R EVIMG, HBitl & A &Rk B H
S A A7 B[R] RN T 9 A A B TR G TR R R R A
X — S5 PR Bit] 25K HlR BB EH AR JE HUE R R,
HCH T REXTHCCHR EH MW, a7 . Bl ™=/ E
gsgm, DL EZS ROy HE - LR BitlfEHCCH
(4 A ) 2 Ty e e ELARAE FH AL 25 B Rl H
AT, A TR A2 b Bl R o 02 B A Y R TR
HCCHI PR N PR B 1 3k 7K, ) FH 240 o) 9 552
35 M Transwe 155 50 K I 5 X5 98 40 Bt 1 % F1 = 28 fig
JIRY 52, CCK-85:5% . Ji=U4i g R 2 TUNELSE
5 G I G X6 240 1 GE RN TR s e, S5 R UK -
UUERBit1 v B B AR HCCH IE s sE . T . 1258,
MR HEHCCA M T, EPIE T A SCBitl ZEHCCH E
SRy — g DR S ) b 9 K R X — LA o

gE LR, ARSI R L BBt TEHCCAL 4!
s, HAalgelE oy —Rfom R, v HCCH
A2 W K T B AR AR S ) s R AR TR TR, (H
FLERVERIMLE] . BB A 1 T i — 2P T .
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