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[ Abstract)] Objective To compare the expression of transmembrane protein 88
(TMEMS88) in normal hepatocytes and hepatocellular carcinoma hepatocytes, to observe the
relationship between TMEMS88 and the prognosis of patients, and to explore the potential of
TMEMS88 being a biomarker in the diagnosis and treatment of patients with hepatocellular
carcinoma. Methods This study used data provided by the public databases The Cancer
Genome Atlas (TCGA), STRING, cBioPortal, and Gene Expression Omnibus (GEO) and
analyzed them using the Kaplan-Meier method, UALCAN, Tumor IMmune Estimation
Resource (TIMER), and gene expression profiling enrichment analysis (GEPIA). Results
TMEMS8 expression was higher in liver cancer tissues than in corresponding normal tissues.
TMEMS88 expression in Hepatocellular Carcinoma (HCC) tissues correlates with prognosis.
Low TMEMS88 expression was associated with poorer overall survival, disease-specific survival,

progression-free survival, and relapse-free survival in multiple cohorts of patients with HCC,
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particularly in late disease stages (grades 2 and 3). Furthermore, there was a positive correlation
among MCPCOUNTER infiltration, XCELL infiltration and TEDER infiltration of TMEMS88 in
liver tumor cells. Conclusions These findings demonstrate that TMEMSS is a protective gene

in HCC and promotes immune escape. TMEMS88 may be used as a molecular marker of HCC,

which can be used on clinical and predict the prognosis of the patient.
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Figure 1. Expression of TMEMBSS in liver tissue
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Figure 3. Correlation between TMEM88 expression and immune infiltration in hepatocellular carcinoma
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Table 1. Correlation of TMEM88 mRNA expression and prognosis in HCC patients with different
clinicopathological factors by Kaplan—Meier plotter

08 PFS
Il RIS B2 AR 2 )
n HR PlH n HR Pl

P51

L 118 0.44 (0.24-0.79) 0.0050% 120 0.63 (0.38-1.05) 0.0715

LE| 246 0.58 (0.37-0.91) 0.0160% 246 0.65 (0.45-0.93) 0.0173%*
JHF240 L JH98 53301

1 170 0.77 (0.42-1.41) 0.3954 170 0.58 (0.35-0.96) 0.0313%*

2 83 0.59 (0.27-1.31) 0.1886 84 0.65 (0.36-1.18) 0.1561

142 253 0.72 (0.45-1.16) 0.1788 254 0.57 (0.39-0.84) 0.0036*

3 83 0.44 (0.24-0.81) 0.0064* 83 0.90 (0.53-1.55) 0.7122

243 166 0.49 (0.30-0.80) 0.0032+ 167 0.72 (0.48-1.07) 0.1024

4 4 - - 5 - -
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T4 BP9 17 9%
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Table 2. Expression correlation analysis between TMEM88 and marker genes of immune cells in GEPIA

e e —— R 1EH 4
rE PlE rE PlE
PRAZ AN CD86 -0.10 0.054 0.57 <0.001°*
HPE kAN CD11b -0.23 <0.001* 0.43 0.0019%
CCR7 0.15 0.0035% 0.49 <0.001*
2 CD68 —0.10 0.051 0.48 <0.001*
IL-10 -0.03 0.54 0.20 0.17
T4 B2 IFN-y (IFNG) -0.14 0.0064* 0.33 0.02*
STAT1 —0.17 0.0012+ 0.45 <0.001*
T-bet (TBX21) 0.17 <0.001* 0.48 <0.001*
TNF-a ( TNF) -0.11 0.031% 0.30 0.034*
T4 Bh A2 STAT6 0.06 0.26 0.48 <0.001*
PETPET AN CCR8 -0.12 0.018* 0.13 0.18
STATSB 0.01 0.81 0.26 0.18
TGF-B (TGFB1) —0.06 0.23 0.70 <0.001*
FEME TN CTLA4 -0.20 <0.001* 0.43 0.0016%*
PD-1 (PDCD1) -0.13 0.016* 0.46 <0.001*
TIM-3 ( HAVCR2) -0.18 <0.001* 0.57 <0.001*

E: *ERTP<0.05
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A MM RILEFREN OSHXK, 5188
H.oR2WEE AARE BN EE . TR
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AJCC_T 1 i E 1 0S 5 PFS JoATAaf A

GEPIA B4 J2 1) 3 [H 338 70 i /s, MK
TMEMS8 ik 5 HCC # 22 1y il J5 AH G LA,
TMEMSS8 #3515 5 2 28 20 A 7 47 2 oA 240 it
FraEd (CD86 Fl CD11b) . H ki 20 Mo b5 ik
(CCR7) . MEAHCE vEA bR (CD68) |
THTBI 40 ML 1 bR (IFN—y, STAT1, T-bet Fil
TNF-a) . THIBIANML 2 bREH (STAT6) | 475
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PE T 40 b5 759 (CCR8 A1 TGF-P) . #EMIE T
4l ( CTLA4, PD-1 1 TIM=3 ) A VI HHIEE .
PEAPE T 40MIbRRE Y CCRS HAE HCC 4813k,
FERTEIEH AL PRI,

TMEMSS (1) fifrJ2 7 il £ FH 7 3E /N 40 e i 93 v
ARNEAE ", TR PR R IR,
Jig  H EIE TMEMSS 2635, 15 TMEMSS H 34k
TR BB 0 BTG R e Y eabh, itk
FHJLAE A B, TMEMSS 7E3E /N2 A il 20 it v i)
VR AR T AR BB A AR 2 O FE AR
(%) £B 3 g 200 B . % B T IC TMEMSS ik,
I H TMEMSS8 5 Bl T i 48 20 it i) bt g /6 i 22

A —J7 1, TMEMSS U1 ELA BUmhhE. 7E3L
B . S5l . B AL HeC B b4
IR E i TMEMSS ik . TMEMSS i i i
PE Snail % 5% K (1) & 25 7K ik = B 1 L AR Osa
(R R RS 1), TMEMSS 14155 2 1A 38 41 1
9 R DG AR 1 I R R R AR R A /DN 4 i il 9
()3 5 AL RS 1 s B LR, TMEMSS H.
AN & FEAYYE . TMEMSS 18 i & A
I SEAH SRR, SRR (BT s DI D) e
BEEALIEOLIM S . R, TMEMSS 7E i itk i
HH I 2 38 RN DDA FE A5 158 FH A () 6% i g 21 7 gk
— 5

Geng 55 N M58 B 4578 T TMEMSS 7£
AR AR P R VR . oA 6 W TMEMBSS 7
FFOPR A8 v (0 SR 51K, 1T TMEMSS 119 1R 2235 78
PR i 40 i Hp 84 T 24 R B TR 7 s
TMEMSS8 415 AT e 4 T B Ve A 43 BIL ] 5
Xof FROTR J 988 40 B2 f Wnt/B—catenin {5 5 1% 5 1Y 171
PP A O P, HAF S UESE T TMEMSS 2 8 15
Wnt/B—catenin 15 5 1% 5 1) K HE R 7, 78 HUOR AR
98 1) 1k R rp R SR Y. TMEMSS & Wnt/
B—catenin 15 5 1% 3 1Y SCHEH 75 [N 5~

TERFNEZH 2, A #F5E % B TMEMS88 A] L)
i 35F BH BT Wnt/B—catenin {5 5 38 % - ALk 4 i

( hepatic stellate cell, HSC ) BHEGFE F1 9 SE S0 i T
LR HAEAR I FE " Manka 25 A BIBFSE & PR AR
ST AN T B A R A U AT 4L O,
B—catenin & —FOCH R 4EMLIN T, HFHE5Z
P2 A & ML A 56 B, TMEMSS 18
iF TGF-B1 Hl3 HSC LX-2 1Y Wnt/B—catenin {5
53 [ ORI T 4E AL R HSC G 6 BR AR B

AMLANE, TMEMSS i i 78 IR 41 48 it A4
T H Wnt/B—catenin {55 1% 3 RAM IR A ZULEF
20 3 B AN A0 A D T ek Y

AHEAESE B B T TMEMSS 75 A 05 K5 14 N
JHF e 98 55 VR B S FEBLL . Zhou 45 1 W5
KW, HIEWAHLM L, TMEMSS 788 T 2141
Ik I AR P, TMEMSS R RETET 85 IS
R (free fatty acid, FFA) 55 09/ B IE & JH4i
Hg (alpha mouse liver 12, AML~12) 4 jfg & 4%
ANFTECE VR U FEUE B IR DT R S S AML~
12 40 B9 A0 2 2 R / H A Bk = 1K & ( methionine/
choline deficient diet, MCD ) MEFEA/NER AT, AR
KRR 07 B v [ B 5 e gs & 8 1 1 (sterol
regulatory element binding protein-1c, SREBP-
le) FINGWiR & W (fatty acid synthase, FASN )
(2R IKT-4e v, IEIEAHEE A S AbRE 1 Cacyl-
CoA oxidase 1, ACOX—1) it 54k ¥ il 4 484 %
Wy g Ak Z AR —a ( peroxisome proliferator—activated
receptor—o., PPAR-a) MYIEZKT-MIK B 1Ay
& B 40 A T SREBP-1c. PPAR-a. JgIiIR
A ACOX-1 B 53557 TMEMSS [ H 7 . EAh,
i1t FH pEGFP-C1-TMEMSS % JLiife &5 i i 2 175
) AML-12 4fiff1, Bl & m Al SREBP-1c T,
il PPAR—a F1 ACOX-1 3 ™. WS I8R5
) TMEMS8 siRNA 4 il P 5 Y il 2 BUIR W R 5 Tl
1 SREBP-1c 1 %3k, 1 PPAR-a Fil ACOX-1 [
FEIRFRAE P, Ht, TMEMSS By KR /K41 i fig
JoR AR U5 A L P 3R PR A R A O, BT DA
Jn AML-12 20 vb g B 8 A 20 i R 1R oKk, O
TR IR A Y 7RV S IR R 51 AML-
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Gy

IR, GufE NI A, CC @b+
Bifk 14 (CCL14) LR FRB K5 IF4HEA R
G . CCL14 ZEAFRE 420 B 3Rk K He
TEIEHHFHZUPAL, CCL14 33k 5 B E i
OS FI PFS A 56 ™, ek BEAh . TR 2 .
TCIN 5 FTCH 9 # L i | 3, CCL14 IR
F235 5H 41 0S M PFS A6 P, #E 142 Hiak 2
2 HCC B F T, CCL14 MkFEiES 0S #1 PFS 1)
WAL WiE Lot 1 Rl M RIE R
HHF B E D, CCL14 32355 0S #1 PFS TG
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KB geAh, FEEE CCL14 32k /KT 55 4 i
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TR T AL L
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TMEMS88 & i ag v 4E FH B9 5% 5 F Kaplan—Meier
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SRIMT,  ASBIFFE BAT 8 2 U3 PRAE AR B I X 2
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