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Association of LBH with the progression of liver fibrosis and the
distribution of intrahepatic immune cells

HUANG Wei, FENG Chao
(Department of Hepatopancreatobiliary Surgery, the Third Xiangya Hospital, Central South University, Changsha 410013)

Abstract Background and Aims: Previous studies have found a close association between intrahepatic immune
regulation and the development of liver fibrosis. However, the key genes associated with immune cells in
liver fibrosis are still unclear. Therefore, this study aimed to investigate the correlation between key

genes in liver fibrosis, disease progression, and the distribution of intrahepatic immune cells.
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Methods: Differential gene expression analysis was performed on RNA sequencing data (RNA-seq)
from liver tissues with different degrees of liver fibrosis obtained from public databases (GSE162694
and GSE49541), using normal liver samples as controls. The relative expression order (REO) algorithm
was used to identify relative reversal stabile pairs. Key genes associated with liver fibrosis were
analyzed. A CCl,-induced mouse model of liver fibrosis was established, and histopathological changes
were identified using Masson staining. The mRNA and protein expression of key genes were detected

using qRT-PCR and Western blot methods, respectively. The relationship between key genes and immune

Results: Analysis of the sequencing data identified two overlapping reverse gene pairs associated with
liver fibrosis (THBS2>RHDE and LBH>LRRC19). Both THBS2 and LBH were upregulated in liver
fibrosis tissues, and the expression of LBH was significantly correlated with fibrosis stage, histological
score, and inflammation score (all P<0.05). Compared to the control group, the mRNA and protein levels
of LBH in the liver of the model mice were significantly upregulated (both P<0.05). Based on the
median expression value of LBH, the samples from the liver fibrosis datasets GSE162694 and
GSE49541 were divided into the LBH high-expression group and the LBH low-expression group. The
xCell analysis revealed that CD4" memory T cells, central memory CD8" T cells, dendritic cells, aDC,

cDC, and other immune cells were enriched and immune cell scores were significantly upregulated in the

Conclusion: The transcriptional co-factor LBH may regulate the distribution of intrahepatic immune

1054 o AR A
cells as well as the progression of liver fibrosis was analyzed using the xCell tool.
high LBH expression group (all P<0.05).
cells and promote the progression of liver fibrosis.

Key words Hepatic Fibrosis; Limb-bud and Heart; Immune Cells

CLC number: R657.3

JTEF e th T I A= .tk iy, g

JoT U AR A 22 b S0 AR R0, S By T A i 45 1
JE e G AR R R, R 4h B A R T AR T E o
PR PETIRS S oAU W T T AR A S A& T
18 Ve T B8 BE & A, AT Bk — 2B 5 UM RE Ak AT
MR, IFEr4ife ™ o fe N EERRY . pFRY Rk
B, N R 5 AR A R A R TR VIR G
JF AR 40 M (hepatic stellate cells, HSC) 1% J2& %
BEPRAY, HSC Al i i o3 W 40 Ah BE BT K 2 A i i
7 M AL 1, o A g 40 i Ak 22 3R 1 4 1
B, AT G R E N R 15 41 8L B
T;@Lﬂ?ﬁ?ﬁﬁﬂﬁﬂ‘%ﬁ‘ﬁ 38 i #1410 ) HSC 3
HKAOST NF LT AEAL AT 1 AR Ay ik Je U,

UEAE R, BE A R DRSS R B R R e e e
AR PR K R, T I R DY Rk i A O 8 5 R R
g 1 R 1Y) 22 S R GA R & B 0 iU, TR T AH
X2 8k FEF HE R (relative expression orderings ,
REO) 32845 iy 3 P U s As e ™. Rt A B
FEHE T REO B3 01 106 AT 27 4 A AH OG22 S RABJE 1A,

Il it CCl, 175 S 1Y JIF 21 2 A /)N BRURE B 3 47 393
b — 25 o0 M S B IR 5 B A0 I B OQ I, R
FE 5 T 21 2 A B 5% 2 I P 9 5 4 0 A1 19 S K
AR TT 2T HEAL 3R S8 B IR T A

1 #MREFE

1.1 Ezh

SPF 2 ek /N 10 H, 4 G, T T i) pg 3 3
i 5Tk SEBG S YA IR T AT A T o KN BRI 3R
LA G #7580 . AL &M R 2= s W e 2% i
2t fE (XMXB-2023-0047) .
1.2 FERF

CCL W [ 24 4 A1 Ak 27 358 A BR 22 v 5 TRIzol
IR B R A R A BR A ] SRt
& [ Promega 23 H) 5 SLH 50 1 PCR IR &
4 [ Roche 22w, 514 L K 52563500 W (L 96 75 3
A=Wy 25 £ R A PR A 5 BCA 2R A 5 s 3K 77 &
WA REWHEARFARAF; ECLH & A -

http://www.zpwz.net



M

W, % LBH 5 R 45 4 (L3 B BT % 0% 20 L 20 A 1 K BRAFE T 1055

1 RBeA RAF .
1.3 AHik
1.3.1 GEO ## EM¢Ffterax £ F A Wi FH
T4 6] “Hepatic Fibrosis” 7£ GEO (¥ J& T 2%
I &5 4 1k A1 ¢ 56 S B GSE162694 . GSE49541 |
GSE84044 , GSE162694 % 45 4 A1 45 112 i A [\ 1k
By B 09 21 e AR A B 31 191 IE AR AN 5 GSE49541
B A AL 32 191 F B T AT AR AR AR AR S 40 i 5% R
HFEF 4L REA s GSE84044 K 4 v AL 45 124 18 v
TR G IF A Aefb M AS o 3 B i e A oy P<
0.05 Fllllog FCI>2 LA Jifi 1 22 5 ik FE A .
1.3.2 REO F it 2/ AX AW REORZEE
BLAYRT AL BRANE ¢ (1) 38 3 0 38 A A REO 5 B2 R
FEMSE XS o FE—DHEA T, X AR DR % e i
I GA<GB [ 50 <k YR 4 48K 258 AT FH = 30 4 A M %2
Mgt 22 5 ik AT A

E-1n i n-i Sy ¥
Pmmzl—zhiqu—aﬁ o nHFEAREL,

kR n S REAS vh 30 GA<GB IR B, P<0.05 5E LN
g X, (2 B TFREEEXT, 45 CNER
FEAC R R 0 S R X . e SR X AT e AR
WA i AS [R] R e 0 % L R XT . GA<GB 1 GASGB 43
I AZER B 2K W E R EFEX, M (GA, GB)
ke A L PG R I A R e AR A 26
S . X T — AN R MBI FEA, k2 GASGB 1)
DR Bk TR O AR 7 R A 0 e 5 DR X o o R A TR B
n o R FE RIS, W P (K, n) <0.05,
MZ A R 55 A BRMRRIE, 8B, R
P (n-k, n) <0.05, WHZFEA R ZEFTG A FMRHIE,
SR AZ,

1.3.3 xCell iy o4 LB mie's £ oK 25+ W#id
PR LU Y xCell ) 26 T HL X T 2 2 Ak A G 3
R AR B AT AN S A A T, TR R A
JiL 2 8 s A, U Uk B g R S A g A
(P<0.05), B e 40P o 22 5 .

1.3.4 AFeFspie R ML 10 2/ 5 A X
MR R A, Rl s 5 Ho BEAIAL /N BUME I v 5
A CClL BB AW (1:1), LL0.5 mL/kg A5
ARG 2k, SRS 4 . xR AL /N BRUTE A
[Fi) sy ][] 58 feft AR (] A R F AGORYS ol 22 77 M M 3 55
AU G BUN BRUFIE 4L 200017 HE Jefa, sl
S FRREAE ff 2 3 B A T

1.3.5 Masson % & 4% ) 2 2 H I [F & /) B BE

© WA )3 of [ FF I F A EPTA

UL, SWREMEN CRIATHIK . KB
AT, K AN 4 pm R, A H
RS, IR R YL WROR UL 5~10 min 5 1% 5 R 4
fb, WK M YE S min Ji5 8 Masson %% €2 37 Yt {8 5~
10 min, ZEIB/KPVE, 1% BB WA 5 min, 7K
Wik Yy, 1% BERALFE 1 min, 95% L BEMGK, —
HORBE W], PR s Ao i T U5 i Ik 41
2 HLE A1
1.3.6 % 3£% % PCR(qRT-PCR) i Fij PBS ¥t % IF
IEHBUREA, R A R 5 e B & i v b ek, %
/N BRUTE U 20 00T B by e, g O B T A5 R K e B &
1.5 mL B0, il TRIzol 542 HUZH 41 B RNA,
R RNA (4 e B2 R 40 2 o 306 % S iR G kAT
W S RN A B eDNA - JILA S [ 95 fifi Fi PCRR T &
PR EREER, APy, i GAPDHAE A N
Zr, 27T B B R A AR A
1.8.7 Western blot /) B FF I 2H 21 i F 7048 1Y
0.9% FAL A W HATIEDE, HIRARKEGEHEBEE
TR, BRI R RS N TS & PBS, AR IR AR
WA 1.5 mL B0 T, A & PMSF 1 24 fif 2% v il
JERFTIRAT, Tk E24# 30 min, 7E4 CH&MUT,
12 000 t/min &0 5 min, B . ff JH BCA 3246 I
B B o ol VA A R R R D BN v n A
HI20 pegEH, REHBRH R B,
B A 5% B g 2 5 B TBST 28 wh i &t B J5 4R v im A
—¥i . ZHiHEA TR . TBST ¥k )5 fdi FH ECL i 7
B, T Image J 853 BT 45 4500 K (8 T F
frafet,
1.4 SGit=F4biE

S 06 B G HH Graphpadprsim7.0 4 B8, 2809
3RS SEB 45 RS- (E £ hrifi2E (v £5) R
o BT BRI LSt B, P<0.05 N ERH
Gt L.

2 & R

2.1 ETREOHEZMAALUNERREERLS

i i REO 15 2 #F GSE162694 . GSE49541 H7
ANTA) 53 G5 00 B 2F e AR AR B2 TE B AR AS 1 25 = o F
fIE, PRASES i 4 BBOHS BRLHE Y 1 /5 9 top200, e 283K
57 WA 28 & % 5L X (THBS2>TRHDE &
LBH>LRRC19) 7E GSE162694 il GSE49541 i F 1 iy
Tk (K1),

http://www.zpwz.net



1056 HE AR R K

B3Rk

© THBS2
© TRHDE

© THBS2
© TRHDE

A, A

YA AN o

1 ETFTREOHEZMMAUNUERRIEIERUATER

© LBH
® LRRCI19

© LRRC19

A FEHLE R GSE162694 R A 5L R X THBS2 1 TRHDE [ 3614

JK; B: PR A GSE162694 30 5 5 R 6T LBH FT LRRC19 B9 A 7K 3 C: FEHE A GSE49541 v jf & 35 PR o)
THBS2 FI TRHDE [ 325K F-; D: LA GSE49541 i 5L % LBH F1 LRRC19 B335 7K -

Figure 1 Results of differential gene expression analysis in liver fibrosis based on the REO algorithm

A: Expression levels

of the reverse gene pairs THBS2 and TRHDE in the series GSE162694; B: Expression levels of the reverse gene pairs LBH
and LRRC19 in the series GSE162694; C: Expression levels of the reverse gene pairs THBS2 and TRHDE in the series
GSE49541; D: Expression levels of the reverse gene pairs LBH and LRRC19 in the series GSE49541
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B2 LBHRZESHALULEBERKFHRNIE  A: HPET GSE162694 1 LBH RIAKF; B: ZEHLE ) GSE49541
HLBH IRIAIRT-5 C: ZEPLE A GSE162694 H LBH fE ST AEALA R B Be 15K -5 D: FEPIE H GSE49541 H1 LBH
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GSE84044 ' LBH 7EA A A AE 73 P ) 218K

Figure 2 The relationship between LBH expression and the degree of liver fibrosis and disease progression A: Expression

levels of LBH in gene chip GSE162694; B: Expression levels of LBH in gene chip GSE49541; C: Expression levels of

LBH at different stages of liver fibrosis in gene chip GSE162694; D: Expression levels of LBH at different stages of liver

fibrosis in gene chip GSE49541; E: Expression levels of LBH in different histological scores in gene chip GSE84044; F:

Expression levels of LBH in different inflammation scores in gene chip GSE84044
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Figure 3 Expression of LBH in lesions of the liver fibrosis mouse model
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A: Liver tissue Masson staining (x100); B: qRT-PCR

detection of LBH mRNA levels; C: Western blot detection of LBH protein expression levels

0. GSE49541 P<0.05 P<0.05
| m ikl
0.6 m ik
0.5
s
33 0.4
,1:4 0.3 P<0.05 P<0.05 P<0.05
S 0.2 P<0.05
> P<0.05
0.1 Pﬂ‘s PO os
0.0 ‘0*
-0.04
cho QC) &Q \\% o @(’ O %Qo‘ \%00@
© o
@&od Q‘Q aga«“ 6&‘&\ &
L W ¥
(,Qb( o‘oe}\

B4 xCell 3HTRE LBH RIZKFRFF LML TEIL P RRIRIE T

Figure 4 xCell analysis of immunoinfiltration analysis in liver fibrosis at different LBH expression levels
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