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[ Abstract] Objective This paper attempts to explore the role and mechanism of LHX3
gene in the occurrence and development of primary liver cancer (hereafter referred to as liver cancer).
Methods The tumor tissues and adjacent tissues (>3 cm from the tumor edge) of 54 patients with
liver cancer who received surgical treatment in Luzhou Hospital of Traditional Chinese Medicine from
January 2017 to January 2019 were collected, and the expression of LHX3 in the tissues was detected by
immunohistochemical staining. HepG2 cells were randomly divided into the blank control group (normal
cultured cells), the NC-shRNA group (transfected with negative control NC-shRNA lentiviral plasmid),
the LHX3-shRNA group (transfected with LHX3-shRNA lentiviral plasmid), and the LHX3-shRNA+Pur
group (treated with Purmorphamine for 24 h after transfection with LHX3-shRNA lentiviral plasmid). The
expression levels of LHX3 in cells were detected by real-time qPCR and Western blotting. The expressions
of Sonic hedgehog (Shh) signaling pathway-related proteins Shh and Gli-1 were detected by Western blotting.
Cell proliferation was detected by CCK-8 assay. Cell invasion and migration were detected by Transwell
assay. Thirty SPF female BALB/c nude mice were randomly divided into the control group, the NC-shRNA
group, and the LHX3-shRNA group, and were inoculated with HepG2 cells to construct the transplanted
tumor nude mouse model. The nude mice were sacrificed on day 21 after inoculation. The pathological
changes of tumor tissues in each group were observed by H-E and TUNEL staining, while the expression
of Gli-1 was detected by immunohistochemical staining, and the protein expressions of Shh and Gli-1 were
detected by Western blotting. Results The positive expression rate of LHX3 in tumor tissues of patients
with liver cancer is significantly higher than that in adjacent tissues (P<<0.05). Compared with the blank
control group, the relative expressions of LHX3 mRNA and protein in HepG2 cells in the LHX3-shRNA
group with silenced LHX3 expression are significantly decreased (P<<0.05), the relative expressions of Shh
and Gli-1 proteins are significantly decreased (P<<0.05), the cell proliferation ability and the number of cell
invasion and migration are significantly decreased (P<<0.05). Compared with the LHX3-shRNA group, the
cell proliferation ability and the number of cell invasion and migration of the LHX3-shRNA +Pur group are
significantly increased (P<<0.05). Compared with the control group, the tumor tissue volume and wet weight
of the nude mice in the LHX3-shRNA group are significantly decreased (P<<0.05), the tumor tissue cell
density is decreased, and the apoptosis rate is significantly increased (P<<0.05). The relative expressions of
Shh and Gli-1 proteins are significantly decreased (P<<0.05), and the positive expression rate of Gli-1 protein
is decreased (P<<0.05). Conclusions LHX3 is highly expressed in liver cancer tissues. Silencing LHX3
expression can inhibit the proliferation, invasion, and migration of HepG2 cells and inhibit tumor growth.
The mechanism may be related to the regulation of the Shh signaling pathway.

[Key words] Liver cancer; LHX3; Sonic hedgehog signaling pathway; Tumor growth

JEOR A T C LA TR AR T8 ) 2 o UL A S

LIM BN #2541 A 2R R E B

i, e R TR PN IR 9 25 0 R 1 AL 4R B 15 45
ThmEa%, HERFHENBEEE, BFEAH 1007
1 £ 2 SE T T H T TR VD BR AT R R T I
TR Ik, B2 BURE T C AL T i L
ERAFEB ML LT PRI, Wity W
2B Z R R CANZ5 YA B MR 25 1 ) (952
M 17 28R A PR L DR, R S e R R
B F0 73 408 53 LAY 54004 2% HL &2 & i IHE R T
M

S F O RN S N R A, IR IR IR R B Rk
HEEZEMT, HieS 5T 2R kA& .
LHX3 FE [N g LIM [R5 6 5 R A, A6 2 (A
P2 R GE R E 1 B el A O Y R D A U
fiF 5 3 W] LHX3 J2 T 0 30 1T 38 8% s (9 B )
bRl ™o AN g o K I R AR A R R 5
YT LHX3 Rk, JFH 2 7 e AR BB
MRS DLER LHX3 550 i A AR K TR B 52 i
FHRIRIE T Hor T AL



bR fb i 24 5 2022 4F 4 J1 46 42 4455 2

IntJ Dig Dis, April 25, 2022, Vol. 42, No. 2 ¢« 00 «

1 MR5RE%

1.1 ##

L1l BER— Mok U4 2017 4F 1 A % 2019
A1 AR YN T b s B B 42 2 T RIR YT I 54 BT
i S5 10 TR 20 2 B0 o5 2 2 (B o 34 2 >
3em). S4B FE R, BAE39H, &bk s fl, 4E
W% 35~68 %, FRIEW N (4481£536) %, i f
B RGBT ARSEIRIT . RIEIRIT
K0 W) 25 W96 )Y o % B8 Edmondson-Steiner J5 i 43
WhruE, o T 9o ml, T %136y, 9% 23 4,
IV 9 . e B9 oy AL RREE 43 44k 17 491,
H oAk 22 9, % x4k 15 . bR BE S W 2
207 ML B2 R BRI AR I E L, TR R
P2 B G W B A, A 98 4 IR B IR 24 A0 B 25 B
2t

112 SZ86 AR 2 B30 H 4 J5 % SPF 2% M 1
BALB/c #f F, W B Jb ot 4 Fl 4L sh i HARFH
FRAST], KB N 18~20 g, FHARUMERMRIESE, A
MOKEE, G5 RE RS 12h 8. AE
i i ¥k HepG2 W F ' EI B4 B di i ( L ). &
ZLiX 5 : Sonic hedgehog (Shh) {5 5 i [ ik sh 7
Purmorphamine, Polybrene s 7 4 |1 3¢ [E Sigma 2
Al s 42Uk 2R Y 8 R &R H-E e iR &
W AR LA N A, B RNA R BGF &, &
i SR8 ) £ F1 SYBR®Premix Ex TaqTM 1T 251 £ 14
H H A TaKaRa /A #], CCK-8 &7 % . TUNEL iz 7
£ Transwell /N2 W B 32 [# Invitrogen 23 ], BCA
R IR F & M PVDF B B g2~ KRB
W8 BT, f¥i LHX3. Shh. Gli-1 B 5 B 4 14 1 [
3¢ [ Santacruz /A Fl, 4T GAPDH . v [ BT A& F B
R 33 S Ak P i B 32 1) LU 2R T fe 1gG A T B B 1R T
AR A A FL, 5194 . NC-shRNA Fl
LHX3-shRNA 55 85 2 AR (1 #4258 SR I
F g 5 L3 R A ) 2 A

12 Fik

12,1 4ifuds s 5% 78 HepG2 41 Jfd v o5 fin &
10% FR 4 L35 . 1% 75 55 & / 4 5 2 1 DMEM #5 5%
W, BT 37°C. 5%CO, B FHMhEFE, H2~3d
Ped, 77 40 M b4 FE ik 80% I A 1%, BURH Bk K
20, 1T 0.25% Jge 2R F1 R A6 K HepG2 21 Jif( 4 X
10° 4~ /mL ) #5#0F 24 LA H, AL 100 pL. K
HepG2 40 B BAIL 43 0 25 16 BRAL (1E# B5 3R 4 i ).

NC-shRNA 41 ( % 34 BH 1 XF #8 NC-shRNA ‘12 5 75 i
ki ). LHX3-shRNA 21 ( %% Y« LHX3-shRNA 18 ¥ 7
J ki U 2k LHX3 ) il LHX3-shRNA+Pur 41 ( 55 ¢
LHX3-shRNA 1855 2% 5 6 5 F 2 4 B2 4 1 pmol/L 1
Purmorphamine i 7 Zb ¥ 24 h ), #5Yef, 2440 i J%
Ye &7 % (MOI) A 100 B i A 5 pug/mL {9 Polybrene
WA, B SR 12 h R O B 3R, H 0.5 mg/L
RS R Rr e ik, WM AR L dH 1R,
2 JH I AR AR R e Y 2 B bk

122 SEW285%E & PCR ¥ fdi Fi} TRIzol i 7 #2
B 4% 2H HepG2 41 il i 5 RNA, FH £ 4M 366 3
DU RNA 14 200 5 ik . I % it ik ) &0
M RNA %5 5% 5 cDNA, Ff: L cDNA b ##,
SYBR®Premix Ex TaqTM [T 325 & 2% FH 5298
i PCR( real-time qPCR i £ ] LHX3 mRNA Kik i,
PL B-actin fE N NS, U84 5504 : 95 °C 5 min, fEIF
17%;95°C 30s, 60 °C 30s, 58 C 30's, F:AFH 38 1k,
FH 27 448 B35 LHX3 mRNA B A AR5 5, 5
WP H L 1,

&1 59
EIEZEq S gl
1E] : 5'-GACAAGGGAGACCTGGAGAA-3'
1 : 5'-GAGAAGGACAAGAAAGCCACA-3'
1E : 5'-ATGGTGGGAATGGGTCAGAAG-3'
1] : 5'-TCTCCATGTCGTCCCAGTTG-3'
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123 CCK-8 7% ¥ 45 41 HepG2 41 Jifd 4% F F 96 FL
B (1X10* 4/ 4L), BT 37 'C. 5% CO, {544 h
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172 h 4 FLIA 10 uL CCK-8 X7, R4 T 15
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a0 25 FL 4 ML G B (OD) fH
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W, B SR A A MU RE B, O G IV B SR TR 4k
L8 FE12h, BEF37°C. 5% CO, K HRMIPHE
12h, BUR/DNEFEIEFRR, BRREL LEZ2RM
M, FH 4% Z R HEEE E 15 min, 0.1% 45585
10 min, PBS PE¥J5 &, 78 W T WIS it
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RERMMEEE ., TR . BEAIA Matrigel K4,
HARPREY 522250 H A .

125 FoAEUE MR BB AU o 30 AL ELBE ML 43
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B JTURL ) HepG2 41 Jifg Al % Yt LHX3-shRNA 18 55 7
KLY HepG2 2. 20 L A PBS 550k B B, MR
0.5 mL 4 Jl 2 (1107 4> /mL ) 76 4 5 A7 0 i %
B R (SRR 1K ). M55 6 KIS
Tl o 57 A4 AR 1) A ROTR B, B 5 26 21 RARFERR R,
it S50 I PR, R AR RO AR R, — B 43 iR
10% F I %5 W 1 %2, T H-E 4« 4, TUNEL % &
A g3 AL 24k 2 e o LRG0 ek 3 20 20 PN 4 R
JAT- K Gli-1 FHPE R IR R, 57— Mg & Tl A
JE PRAETF 80 “CYKAR rf, HIF 25 11 5 B8 12 ( Western
blotting ) #ill Shh F1 Gli-1 8 [ %1k K-
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% TUNEL A& 00%, 37 CW¢ 8 1 h, fnid & ey
EeALF,37 CHE 30 min. £V L% DAB i {7,
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1.2.7 AU E g K UIBR Y 8 E T 4l
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TR S, BRBE, YR Lo edt
LHX3 Bsg sk (1 : 200). bt Gli-l B i pedi
f& (1 :200), 4 CFEMIK. KHFL—$L, PBS
T VRV 5 T B A A B AR T 09 L SR BT R
IgG (1 : 1000), Z®EMFH 1 h, PBS FRE LG
JHDAB W8, HRAKPUET ¥, FAKE G,
e OBk, Wik, BwUE AP R RS, R
ST (X400 ) W5, 40T 5 B 2 ER 8 AL 24

oA BAE M. BEALBER S SO EF A4 A (HLY
{B0), T30 BH 1 200 M 55 oy 20 M 55 T 4 L BRI BH
Y LB IR - <5% 2 0 4%, 5%~25%ic 1 47,
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BEIL 14, AR D 2 4y, PSR AL 3 5.
WIS 43 (R SR B Ry gy, <4 o3 e b s L 44k
FPERIR, =4 53 HE R g H AU PP R A
1.2.8  Western blotting % 7 4% 21 HepG2 4t g ¢ iff
VS o 1R 45 2E A4 BRI 98 20 2 Hp i A TS Y RIPA 28 ot
WA G P UR R 1, SR FH BCA TR KN 2. 1 /K-
B ) 465 i 4% 2 HepG2 41 Jifd a8 4% 28 #43 B 983 4
LEHAREM, FH 10% SDS-PAGE 43 85 55 (1 [ - #4 %
% PVDF I, %9 NAE 5% BAs Wik &4 2 h, 0
ABHTLHX3 (1 : 1000), Shh (1 : 1000), Gli-l
(1 :1000) LSRN —$0, UL GAPDH Wy
WZ, 4 CIEE R, KHFHE—Pi, TBST UK,
TN R 2 4R Ak ) i A 1 Y Ll = T AR TG (1
5000) fEF =4, =iRPEF 1 h, TBST FRIRBEE,
T ECL A2 & 6 ik o't BEI R R e 4
Quantity One [EI{4 3 #1331 3 A1 25 217 19 K BE AL
1.3 it F 54

K FH SPSS 21.0 F A4 % B4 i#F 17 42 11 2 43 #r,
TR R LB + bR 22 (XEs) o, Pl
LR ¢ K 56, 22 4 ) EL A SR FH B8R DK 28 T 2243007
P<0.05 W22 5 A Giit e L.
2 R
2.1 AR F s 5 80P LHX3 & A R-F b dx

B H A e g5 R WoR, A A
LHX3 [ P 28 35 2 [97.74% (49/54 ) | %5 96 55 2 41
[5.56% (3/54) 1B FHmE, MENERASIEE
X (P<0.05), WLIE 1,

s SO R RN At
B 1 A 2 4k 2 Gl 6 vk A I I i 20 SR 98 55 2 4
LHX3 £ikKT X100 A AL B JFsrdisl
2.2 & %1 HepG2 %9 it ¥ LHX3. Shh. Gli-l & iA /K
gk

Real-time qPCR Fl Western blotting £ | %5 4



bR fb i 24 5 2022 4F 4 J1 46 42 4455 2

IntJ Dig Dis, April 25, 2022, Vol. 42, No. 2

* 101 -

WoR, 525 /X R4 g, LHX3-shRNA 4 41 fifg
H1 LHX3 mRNA F1EE A Kk #3583 TR (P
$]1<0.05), NC-shRNA 41 5 75 (1 %} i 41 40 g b
LHX3 mRNA FEE A R85 1 22 5 B I g1
HEY (P¥>005), WFk2, K2,

+ 2 £ 2H HepG2 4l ifu ' LHX3 mRNA Fl
HEEAHX IR L (XEs)

2H 41 LHX3 mRNA LHX3 &EH
25 IR R 1.00£+0.06 1.2440.10
NC-shRNA 4] 0.9940.06 1.3140.12
LHX3-shRNA 4] 0.3240.02° 0.3640.03"

F1H 34.016 28.771

P 0.000 0.000

. SaAXTBA i, P<0.05
A B C

L D G —
carDH (RS SR -
| ——

0 ARZSEIXIBZ, BANC-shRNAZ], CHLHX3-shRNAZ]
2 Western blot i £ 1 4% 241 HepG2 41 Jifd F LHX3 5
ik K-

Western blotting ¥ I 45 1 7R, 525 FIxf 4
b4, LHX3-shRNA Z 4 fifg 1 Shh. Gli-1 4 FH AH XS
TR B E T (P$#<0.05); 5 LHX3-shRNA
ZH It %, LHX3-shRNA+Pur 20 40 S *F Shh. Gli-I
HEAE X 3R GA i 3 TS (P #4<0.05) 5 NC-
shRNA £ 525 1% B4 40 i Shh. Gli-1 25 FH A XS
Kk ERH LG R (P¥>0.05), Wk
3. F3.

R 3 454 HepG2 41 /i Shh, Gli-1 & 4
X IR R L (x+s)

205 Shh & Gli-1 A
Y EPOE| 1.51£0.13 1.4240.12
NC-shRNA 2 1.60+0.14 1.4440.11
LHX3-shRNA 4 0.4540.03" 0.4240.02°
LHX3-shRNA +Pur 41 0.9340.06" 0.8240.05

F14 33.118 49.703

P1A 0.000 0.000

W HES N ES, ‘P<<0.05; SLHX3-shRNAZ HL#,
°p<0.05

2.3  B-tH HepG2 2u MLy 34 74k /1 b 2%
K 1 CCK-8 12 46 I 45 2H 40 i () Y4 B B 1, &5

KR, 525 FIX R4 kA, LHX3-shRNA 2 4 i
TEH 5% 48 h .72 h i}, OD {E ¥4 . & F (P $1<€0.05 ),
2 40 M 1) 1S S R ) 1 B 350 . 5 LHX3-shRNA
ZH H %, LHX3-shRNA-+Pur 2H 40 §g 76 5 5% 48 h,
72 h 5, OD{H ¥ & 2 7 & (P 1<<0.05), F W4
it 184 5 RE 3 4 B G 5R . NC-shRNA 4] 5525 (4 ) I8
ZH B 45 B H) 2 OD {H 22 ¥ g it 22 L (P>
0.05). VL& 4.

A B C D
Shh (. (R e—

Gli-1 D D casss D

G - — - —

e ARZSENTIR4], BHNC-shRNAZ, CHLHX3-shRNA
4, DLHX3-shRNA -+ Pur4{
B 3 Western blotting 7% #u I £ £0 HepG2 4f Jfl 1 Shh.

Gli-1 3 H & kK

w7 O AR
[ NC-shRNA 4]

1.5 4
B LHX3-shRNA 2
1 LHX3-shRNA +Pur 2
#
| —
107 L
@ —
[a) #
o . —
0.5
24 48 7
If T8 /h

0 S2s PR IR b, "P<<0.05; S5LHX3-shRNA+Purfl
%, "P<0.05
4  CCK-8 EH 4% 41 HepG2 4 il i H4 5 RE )

2.4 B8 HepG2 %m Az % A= it 45 6k /) 4%

K FH Transwell 52 56 A I 25 40 40 M9 A9 42 28 0
EBRE S, 45 R WK S s, HX3-shRNA 41 (1) 12
78 FAT B 40 M B30 3 B s (o) IR AL B D (P
$J<20.05 ), LHX3-shRNA-+Pur 41 % {7 22 #l iT 7% 4
it &5 5 44 %5 LHX3-shRNA £ i 35 18 i P 44 <<0.05 ),
NC-shRNA 415 %5 {4 X BE 21 (1) 2 78 FN AT 6 40 i 4
M2 TG L (P 1>0.05),
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NC-shRNA 4

LHX3-shRNA 4 LHX3-shRNA+Pur 41

Bl 5 Transwell 5230400 4 2 HepG2 A i (R ZEFIERAES) X100 A (R85 B

2.5 B AR R 09 AT B AR AR B G i A K Lk
5%

i & 6A FF 78, LHX3-shRNA 4 #1555 11
TR BB 6F B4l B 45 /N [ (0.3540.02) em’
(0.96+0.08) cm’, P<<0.05], I H 4 %f R4 B i [
i [ (0.25£0.02) g I (0.45+0.04) g, P<<0.05] ;
Xf R4 5 NC-shRNA 41 % B 9 9 4 B8 8 22
SH TG EE L (P>0.05),

Xof I 20
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NC-shRNA 4]

b 983 £H 41 2 H-E 4t {4 ={ TUNEL ¢ {4 )5
E OB T W, W& 6B, 6C it sn, Xf AR 41
H1 NC-shRNA 41 #¢ L (1) Jif 987 20 280 v 41 g 35 4 %
R, BROWEE, T RER LRI FE L
[ (823£0.68) % [t (8.73+£0.72) %, P>0.05]; 5
X HRZH HE A, LHX3-shRNA ZH 24 B g 26 4 v 4
Ji %% B A, MM U TR [ (47.97+3.58) %] 4%
HREH 3 T (P<<0.05 ),

LHX3-shRNA £

u.;..’. . ©
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2.6 BAAR KA 5482 P Shh A= Gli-1 & & Rk
LI

o S L AUk 2= Y 0 25 R o, X B4R NC-
shRNA ZH #f BRI 4 210 A3 R, 5 (A g a1y
W%, Gli-1 5 1 B FRIA 2505008 (28.42£1.88) %

1 (30.73£2.27) %, P4l 22 5 L% it % &
X (P>0.05) ; LHX3-shRNA 20 # B i 57 4 40 e
Rk, & O R, Gli-l & H B MR kR
[ (18.24+1.23) %] %t R 41 i 2 F R (P<0.05),
WL 7,

B 7 G 2 A 2 g U5 R I A% 2H B BRI R 2 b G-l B SRR L X200 A XS BHZH B NC-shRNA 41

C LHX3-shRNA 4

Western blotting #5145 5 W7, 5% B2 L3,
LHX3-shRNA 21 # i i 98 41 21 v Shh 1 Gli-1 &
FH X 3K 1 2 R B (P 3#7<<0.05) ; NC-shRNA
20 5 % BEZH B BRI 28 2 v Shh A1 GLi-1 4 I AE X
FKikEMERY LG I FE L (P>0.05), W
4. B8,

R4 SUERMIE L L Shh A1 Glil A
ARk A (Xts)

iRl Shh % 11 Gli-1 # A
X HRZH 1.1840.09 0.84+0.06
NC-shRNA £ 1.17£0.08 0.80+0.05
LHX3-shRNA 0.23+0.01° 0.3340.02°
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