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Abstract: Objective To investigate the expression of ITGBL1 in hepatocellular carcinoma (HCC) and
its role in promoting the proliferation, migration, and invasion of HCC cell lines. Methods RT-qPCR
and immunohistochemistry were used in investigating ITGBL1 expression in 12 pairs of fresh HCC and
adjacent normal liver tissue samples and 160 paraffin HCC specimens. The relationships of ITGBL1
expression level with clinicopathological parameters and prognosis were analyzed. HUH7 cell line with
the stable overexpression of ITGBL1 and LM3 cell line with stable downregulated expression of ITGBL1
were constructed. The effects of ITGBL1 on the proliferation, migration, and invasion of HCC cells were
examined by CCKS8 assay, wound-healing assay, and Transwell invasion assay. Results The expression
levels of ITGBL1 gene and protein in tumor tissues were higher than those in surrounding liver tissues. The
high expression of ITGBL1 was correlated with serum AFP level, tumor capsular invasion, vascular invasion,
tumor differentiation, and clinical stage (P<0.05). The results of Kaplan-Meier analysis showed that patients
with high expression of ITGBL1 had shorter DFS. In vitro, increased ITGBL1 expression promoted HCC cell
proliferation, migration, and invasion, whereas ITGBL1 knockdown inhibited these processes. Conclusion
ITGBL1 expression is highly expressed in HCC tissues, and ITGBL1 can increase the proliferation, migration,
and invasion of HCC cells. However, the mechanism needs further study.
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AP TEE A2 RV T A R AT ok AR e g A F
FEHUS T AR AR, (HF40 B8 A0 0 R A st
T RIF AR TR, ERERRE. REER
DA RS2 R ALY SR 45 32 G0, TR AR 8 A 5 il
N F8 2 U ()8 A SOBTIR Y7 S S AT 2 3 B o
ST A

A Z B (integrin subunit B like 1,
ITGBL1 ) J& 585 RBHCH ML EN, &
JEAE L A A cDNASCE 2 B, HigmAs 8 4
FE— A AR5 5 B — 1 10 EGFAE i A
FE AN A 3547 I S R BR B SR K PE T REIX ., 3
A ZBW I HAT = FE RS ITTGBLAE ZF i
AT, FSBREARBUGHE, wEEY.
RIIARIED . 2R L on B4, {HJ2ITGBLI
TEHCCH T /D o AFFEE 3 RT-qPCRAG I A
HCCHZPITGBLIYFRINEAN, Wit HERRE
K5 B EIGRRESSH B RR, P&
ITGBLIE K FEHCCA R IPERT, 35
JHF98 0 JE b 5 R R 7 S AR AR B

1 #ERE5HE
1.1 %ok

PEHN20184F: 1 H—20184F-6 H 7 4 it 44 i =
BeATHIG YIRS . HARHIERATIRYT BT FHCCHE A
126, #ARJE30 min & F-70COKFFHIRAT, B
A0 IR 57 ALY (BE RN 22 embd 1)
HFRT-qPCRAGM . [l 4 s 42011451 —2018
46 F TEAR 48 I = Be A T A VIR BRFTRATIA
JPIHCCHRFE ARG FRATE 16001, FTHpedidifb
SERGI . AAARRHE: (1) RIGHEZKIEGE M
ifs s (2) FARFERIEA T MBI IG T )7
KA AGIT . AT BT SE . HERRPRIE: (1)
AR5 I B2 W Sk B T 20 B g %) Al 258 7Y i g
(2) RETHEZ o HAbG IR IT =, A
TR A IR BE B AR PR s A
1.2 [

L TG B 17 53 1, B D #80E F[] 92020
ENATH . BASERE (0S) & XHMWFAMSH
FERAE T SOR R BE YT H A [ B R Joe A
fEIE] (DFS) & SOh BH TR 25—k E &
(IR Rl E] % . 160BIHCC R HDFSK T 77 f} 78 4
A, BETRHN69.4%, B RmbeetH, &
KHNS59.5%, BEVIHSH H HA 2 OSTR I &
FAS3H, HA3SHIBETS, TR ATLT%, K
SRR A T 22 s G TR IR R

1.3 FAREHITEL

A9 28 ok e W A, SBIR 5 R it
ITiRIT, Paig i ikibyr#e % AR (transarterial
chemoembolization, TACE ) J&J7 794, JHI6972
@i, Ay, FEEYT U], SHEAA YT 1],
Baf 2 i R S R I R Al L ( CIK) JRY7 91,
TACEHK A CIKIR YT 144, TACEBCGHE[MRY79
i, TACEHKA#E 0] S iR Y731, TACEELATH
BBYESH, HEinTrsl, kA IR FAR1.
1.4 SEEGHRE

M Bk HUH7 . LM3 ., MHCC97H
(AR B I ANAEE ), 293 T4 (WA
FEE UL ), TRIZOLHHEERF (g FE ok
KAH ), qRT-PCRiKH A (JLENEBAH )
ITGBL1, GAPDHIEZ L5149 (i gAY T
BARA AR ) , RIPAZ R ( i
=~ RHE]) , ITGBLIFLIA ( £ESigmasw] ) |,
GAPDH¥A ( ZEFE Abcam”AH) ) , BN EIfa 4
414k~ EliVision superiffl & ( /%) . DABR
ik a (M EE AR I R ARAF)
Transwell/pNE ( £ [EMillipore/A r] ) , Matrigel
e (£ E Corning/Aw ) , CCK8IH ( £
Biosharp/AH] ) , #a7 RKikLk @5 HE M (green
fluorescent protein, GFP ) [ITGBLI1 ) T 2 1 5 2%
I PR TP AR (b B2 w0 ik
IR ) |, AT (P EGibeoNH] ) o
1.5 RRNARBUL S 26 6 HPCRZE

N FHTRIZzolIAH], 43 B2 HL1 241 B fif HCC
FEAS T e 0 55 AL 20 B RNA Rl H— 25
RT-qPCRIXFH| G it 17 4 SREAR R ITGBL KL [N &
SR, ITGBL15|¥): L5197 415° -GG
TTGGCATGGAGATAAATGTGA-3’, Fiisl¥
#4515’ -CGGATCAACATCGTGACAGGTA-3";
WZGAPDHE| Y : LiiF5|¥)¥ 415 -CAAGGT
CATCCATGACAACTTTG-3", FiEsl¥F4
5’-GTCCACCACCCTGTTGCTGTAG-3", X
2R B ACt=H A LN CHE - W& 5
HCHE; - AACt=XF B ACHT-IMH - & i
ACHI 5 27 Rz B 45 B A X T X6 BB 2R H 1Y
FE PR R AR XS ik 7K - o
1.6 Sk

¥ FHEnVision plus 4 X HCC A i 4 21 H
AHITGBLIE F Ty 28Uk a8, A iED)
R Y¥E R R s Kb, AfERIVMEE
B TR B . —PUEEFERITGBLL (1:100, 3
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[ Sigma/A ] ) , HIEERERD AR 1 A b P
FRAEHR/ARPUAR (RN 3 A B AR T R A BR A
Al ) o RAPBSIUR —HifE A BAMEXS I, AR
56 JIE R BE P AN L (25 5 9F 40, ITGBLILER [ FH
SENAEAM o Y@k B PEaE LR 04r: G
iy 140 WE M 2490 b6 35 BB,
BE I 4 5 EE B 4358 e 043 TG BH 4N
145 BRI IS L <25%; 243« BHE 40 i b 6]
26%~50%; 343: BHPEAMMLLLAI51%~75%; 453
BEVEE 28 60 LU 911>76% - Fie 24455 T ph 2 €058 B8 740 A
FRPEAN MO/ R BUA E , 0~343 MKFRIE, >34)
KRS
1.7 FJEITGBLI #08 T4 tei iz ik

i 1 #r 1 PubMed ) GeneBank ¥ 418 & 515 A
ITGBLIE: K H KP4 (NM_004791) , &
S R BOF i 21BN #E ARG V492 |, Fy
ITGBL 13 ik 18 #E44 ; LAITGBLIJEK A
Be, MRAERNAITHEPHEEN, RHZERNAI
P A, PRI RSN 12 S RO R s A 2
SCHG . BT ERNAE S F S 4350k . 5°-ATGGGA
AGTGTTACTGTGGAA-3’ . 5°-TTGCGGAAGATG
TGACTGCAA-3’, 5’-ATGGATGGAATGGAAATG
CAT-3’, F:LIGV248R#kiAk, HHITGBLIIE N
THEUR, WP F M, ffiHLipofectamine
20005 Y ik 7], HITGBL1-GV492JFHi
ITGBL1-GV248JFhr . X BE UKL 4351 5 625 J5okr
( Helper 1.0F1Helper 2.02544& ) JL[a]%4 UL 2293 T4
i, 748 WGk B, LA0.45 pmi&asil ik s
AT E , IF R AR E A T, -80CK
HITRAE
1.8 418 s 7 2 AR R e A 988 A M AR HUHL 7
LM3

WAk G AR HUH7 FILM3 4 32 b T 6L A
P, RN LA B 1540%~50%, JHITGBLI13 32
T 12 7 T 2 A RD X B 2 28 2 AR 18 SR Yt HUH 7
MM, JYLAE %L (multiplicity of infection, MOI )
N10, REEZRE RS ng/ml, P40 40 bric
HUH7/OEHIHUH7/Ctrl; ITGBL1-RNAif&%# T
PR AR TS BEZH 23 2 A NS 905 B S LMt i, )%
YATHON30, REEMAURIE NS ng/ml, FHLLANA
FRic HLM3/ShITGBL1FILM3/Ctrl. 12 h)5 S 4
i SE G AR, 72 W YO0 B WA GFPER A
T, FETHRRROR,
1.9 28 L HUL Western blotk il

JRYL R E3R, WAEME TR OER, A

YRR VK 244710 min, FIBCAM:I & & 1
B, A& 4P SDS-PAGE [ FEZE Wi, £
HLPK . %% 55 K PV DF & 1 B8 4 0 vh 2 i B
12 h, BEEHBEM—$0 ITGBL1 (1:1 000) ,
4Cpk7, TBSTURE G, = EMFF BRI & 1k
YIlE (HRP) bRic i) —H02 h, Lsmib %%
(ECL) #CIRMIN )G, B BEas.

1.10 CCK83%

BB L A0S, AR FR LK, 1200
rpm .05 min, FF RVEW, MAEFRILIRS AT
B B R96fLAH, 5 0004 /4L (100 plksss
H) o HMGRERS, FEEIHREFRE, MA100 w
CCKSTAEW (10 pl CCK8EEE+90 pliEFEkt ) |
60 min/5 FERFFR AT SE(E (450 nmPEK ) |
T SEARKI A0 B ) HARPE S5 A E G 220 HT o
111 RIJRSEE:

oo fLR S a2k, FL14; W
fRAmfa ), ARSI R, FLA ALY 1x10%4 41
s 25 RSk T 50 RL& IR, PBS
VRANMI3 VR, RBRRIF AI4IHE, A TG I R R
ey A3TC., 5%CO555544, 15350, 48 h)F ik
(RE(LG
1.12  Transwell3Z 5

T Matrigel SIS FRBESORE (VK H#:4E ) , 7
BA/NEPAIALO ul Matrigelfis, 57, M40
Mk R P R T E ke aniiE f, R ENE
W BA/NE M A E MR (HUH7#:R 1
10>, LM3#EFI1.5x10°4 ) , BRIl
T g s, T BRI 20%FBS 1 58 42 45
FREE, AR FEFT R TR 48 hilbfT4h gy
. AL EERFLWMIRE, H4%zR
FHEE [ 7230 min, FRHPBSEEMSE , MIA1%4, i
e a30 min, PBSPE =, wEMLIT, BEHLPkGE
PLEFHARE (100175585 ) .

113 Geit2eirik

AT B ¥ R G124 3 1 SPSS20.01E 17 43
Mro K HiMann-Whiteney UK IGGE 1Al 2
JESHZIHPITGBL] mRNARIEE FIREZES; K7
0 50 A AT ITGBL 2 [ 3R35 7K -5 — I PR BT
A ;s Kaplan-Meier B[R 2 4 T HCC L & DFS Fl
OS, MHLog rank k47 @ Z LA ; FFHZ P Cox
ARG FE TGRS HE 2 95%CT, 4 AT REFZ IR
e A N ORI VA T ENPS I ) U R i
B (xts) Fon, RHIStudent's #6536 X S50 45
PTG, P<0.05N2ER A G,
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ZR
2.1 ITGBLITE#ELH R sl 21 il ik

1@%%%%#%MP%ME%LDE%%
A2, WAL PITGBLAE A RILE T
oA, 2R AFSIEE L (Z=-3.233,
P=0.001) , WEKI1A, ITGBL1%& 13 ik%E N
T, 48 i /NHAE I ] 5T ) £
A 0 M e 52 PH R R, AT DUAE R AR BE M X
M R ER, MALITGBLIE M M RIA R
}155.0% (88/160 ) , 1M AH I 1498 55 FF 4L 4 vy 3
KFEHN31.9% (51/160) , ZRAEGIT#E X
(Z=-3.860, P=0.000 ) , WLE1B, fEZ kA
WL 5], ITGBL1TE I8 B A= A0 Ak J2 98 1 %
T 0 2 ) 2 35 B S v TR NS . IkAh, FERK
&SR R ZH4h ) ITGBL [ 33k 5 T & [
FEE g, ILEILC,

=1 160 T 40 B2 8 & B — AR IR DR ¥E 48
Table 1 Clinical features of 160 patients with hepatocellular

carcinoma
Characteristic N
Gender

Male 134

Female 26
Age (years)

<50 60

=50 100
Serum AFP(ng/ml)

<400 109

=400 51
Vascular invasion

No 82

Yes 78
Histological grade

Poor 37

Moderate 82

Well 41
Tumor size (cm)

<5 79

>5 81
Clinical staging

I 36

I 47

Il and above 77
Capsule invasion

No 67

Yes 93
Cirrhosis

No 57

Yes 103
Hepatitis B

No 8

Yes 152
Extrahepatic metastasis

No 121

Yes 14

2.2 ITGBLIZR 13K K -5 I AR BEARRAE (1) & 2R
25 BoR, ITGBL1E 1Rk HIiEAFPK

L ERERAE . KA RS . IR Tk Bl PR 4

M (BP<0.05) , TS5 BHEMER] . AEE . Mg

K. BRI O . 2 2 B 17 0 B S

BIFIMERE TR, WLaR2,

2.3 ITGBLIMFEIE S BE UG I C R

Kaplan-Meier ¥.[K Z /M1 45 R B 7x, 1604

HCCHE#EH, ITGBLIUEHRARIBBEI . SHFIH
HEAFRI R N14.3%, 2.0%, IRFIKBHS . SHL

Wi R AR B 33.9% . 14.5%., Log rank# 4 i
/N, ITGBLIm&RIBH B EDFSILTIERIAA, 2=
S FE L (P=0.0042) , W3, K2, H
Z KR Cox [l IH 41T SR, Wi Ak B kA s e 2

%2 ITGBLIZERAFTIZKESIGRFEFHENI KR (V=160)

Table 2 Correlation between ITGBL1 protein expression
and clinicopathological features in patients with HCC (N=160)
Expression of ITGBL1 )

Characteristic N Low(n=72) High(n=38) P

Gender 0.314 0.575
Male 134 59 75

Female 26 13 13

Age (years) 0.108 0.743
<50 60 26 34
=50 100 46 54

Serum AFP(ng/ml) 7.350 0.007
<400 109 57 52
=400 51 15 36

Vascular invasion 14.798 0.000
No 82 49 33

Yes 78 23 55

Histological grade 9.193 0.010
Poor 37 11 26

Moderate 82 35 47

Well 41 26 15

Tumor size (cm) 2.020 0.155
<5 79 40 39
>5 81 32 49

Clinical staging 14.937 0.001
I 36 25 11
I 47 23 24
Il and above 77 24 53

Capsule invasion 14.569 0.000
No 67 42 25

Yes 93 30 63

Cirrhosis 0.201 0.654
No 57 27 30

Yes 103 45 58

Hepatitis B 0.191 0.731
No 8 3 5

Yes 152 69 83

Extrahepatic

i 0.034 0.853
No 121 55 66

Yes 14 6 8

Note: *: The metastasis status of some cases was unknown.
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P=0.001
® HCC

—_ 58]
(o (=}

Relative ITGBL1
expression
=)

El1 ITGBLIZEHCCHHRIXBFEREIGKRE X

A: The mRNA expression of ITGBL1 in HCC tissues and
adjacent liver tissues; B: Immunohistochemistry analysis
of ITGBL1 expression in HCC tissues and adjacent
liver tissues. scale bar=50pm; C: The special expression
pattern of ITGBLI1: a: expression of ITGBL1 around the
vessel; b: expression of ITGBLI1 in the interior of the
tumor; c: expression of ITGBL1 in the capsule invasion
area; d: expression of ITGBLI1 in the interior of the
tumor; e: expression of ITGBLI in the invasive edge of the
tumor nest; f: a partial enlargement of the box in image e.
a-e: X100, scale bar=100 pm, f: X200, the scale bar=50 um.

Figure 1 Expression of ITGBL1 in HCC and its clinical significance

S MMHCCHE A ARG DFSHIMT GG R =, k4,
PR H0SZE 7 LG it2F 3 X (P>0.05) .

=3 HFEZELog rank AT AEFMMHCCEE K EDFSH
=1 ES

Table 3 Univariate Log rank analysis to identify potential
prognostic factors affecting DFS of HCC patients

Variables Ve P
Clinical staging (I vs. II vs.Il and above) 19.835 0.000
Histological grade (well vs. moderate vs. poor) 26.335 0.000

Vascular invasion (yes vs. no) 20.275 0.000
Capsule invasion (yes vs. no) 5.803 0.016
Tumor size (<5 vs. >5cm) 3.776 0.052
Cirrhosis (yes vs. no) 3.923 0.048
Serum AFP (<400 vs. =400 ng/ml) 3.139 0.076
ITGBL1 expression (low vs. high) 8.206 0.004

z4 ZEZCoxE AT MHCCEE AR FDFSH LT
ISESES
Table 4 Multivariate Cox regression analysis to identify
independent prognostic factors affecting DFS in HCC
patients

DFS
Exp(B) P

1.346 0.202 0.853-2.123

Variables 05%CT

Clinical staging ( I vs. II vs.
Il and above)

Histological grade (well vs.
moderate vs. poor)

Vascular invasion (yes vs. no) 2.003 0.027 1.082-3.707
Cirrhosis (yes vs. no) 1.241 0.516 0.647-2.378
Capsule invasion (yes vs. no) 0.730 0.350 0.377-1.412
ITGBLI expression (low vs. high) 1.426 0.178 0.851-2.390

1.862 0.001 1.284-2.700

1.004
ITGBLI protein expression
2 + Low expression
z 77 - High expression
£
B 0504 ke .
= ; :
= :
S 025 Logrk
s P:q.0042
0.00] T .| T T . T T T T T
0 12 24 36 48 60 72 84 9%
Time(month)
‘% Number at risk
2¢
%% Lowexpression{ 62 39 23 21 14 9 3 1 0
— &
é%mg"e’“’mm 92013 7 3 1 0 0 0
= 0 12 24 36 48 60 72 84 96

Time(month)

E2 Kaplan-Meier8 FZ 2 IFITGBL1EKIZS5HCCEE T
e e PSR

Figure 2 Kaplan-Meier analysis to identify the
relationship between ITGBL1 expression and disease-free

survival of HCC patients

2.4 ITGBL1S5HCCHHMINETE . T MAZZERIER

“HHCCHi ik HUH7 . LM3FIMHCC97H
FFITGBL1JE I mRNA R [ 19 A e £ k15 0 L
EI3A, ITGBL 1K 7R 4% 7 v fig ' HUH 7 244 il
PRrp 2R R, TR & 12 2205 BB Y 40 M PR LM3 il
MHCCO7H® &3k, Kk, #EHFITGBLIKEH
mRNA/&E 1=k R HUH 7RSI TGBL LA
WK RRAE AL, MITGBL1E mRNA/ZE A
FEIRE = B AN AR LM 3 F S ITGBL 1 3 R 323K F
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A AMARAR Y, NS 5 TR ITTGBL17EHCCZH
ML A

i FAE N A R AR HUH T4 B 5, 250
ZHHUH7/OE 5 % HBZHHUH7/Ctrl b4, ITGBL1A:
KImRNA M (1 Rk R Fm (P=0.001) ;
ITGBL1-RNAif8 %% 8 2 KR YL LM3 40 it J7, 5K
K 4HLM3/ShITGBL1 5%} B4 LM3/Ctrl He %%,
ITGBL 15 AImRNA J £ 17K V-3 0 B4 2% 35 1
BT (P=0.006) , WE3B, CCK8LLK%;
WoR, 1 RIBITGBL LR 5 40 i 14 5 BE ) 1 550
(+=16.726, P=0.000) , FZFEITGBLIJLRH G, 4
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A: ITGBL1 mRNA and protein expression in three human HCC cell lines; B: expression of ITGBL1 in HUH7 cells infected with overexpression
lentiviral vector and LM3 cells infected with ITGBL1-RNAI lentiviral vector; C: effects of ITGBL1 knockdown and overexpression on the proliferation
of HCC cells in the CCK8 assay; D: effects of ITGBL1 knockdown and overexpression on the migration of HCC cells in the wound-healing assay; E:
effects of ITGBL1 knockdown and overexpression on the invasion of HCC cells in Transwell assays. ***: P<0.001.

B3 ITGBLUE#HHCCHAAEATILTE. THAEE

Figure 3 ITGBL1 promoted HCC cell growth, migration and invasion in vitro
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