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Analysis of SLC22A1 gene expression in hepatocellular carcinoma and its prognostic
significance based on data excavation
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Abstract: Objective To investigate the expression of cation transporter 1 (SLC22A1) gene and its prognostic significance in
hepatocellular carcinoma (HCC). Methods The Human Protein Atlas (HAP) database was used to analyze the expression of
SLC22A1 protein in hepatocellular carcinoma. The online tools Oncomine and GEPIA were used to evaluate the expression of
SLC22A1 gene in hepatocellular carcinoma. GEPIA and Linked Omics databases were also used to analyze the correlation between
COL1A2 and clinical indicators overall survival (OS), tumor-free survival (DFS), pathological stage, and race. Metascape online
tools were used to perform functional and pathway enrichment analysis of SLC22A1-related genes. Results SLC22A1 protein and
mRNA were highly expressed in normal tissues and was positively correlated with prognosis (P < 0.001). The expression levels of
SLC22A1 gene in HCC were significantly different from prognosis and pathological stage (P <0.05), and it was not related to race.
Functional enrichment analysis showed that the SLC22A1 gene played a role by affecting small molecule catabolic processes,
responses to heterologous biological stimuli, and organic acid biosynthesis processes. Pathway enrichment analysis showed that the
SLC22A1 gene works through pathways such as peroxisomes, fatty acid degradation, and arginine and proline metabolism.
Conclusion SLC22A1 gene and protein is highly expressed in normal tissues, and its expression level is significantly correlated
with prognosis, which might be an important therapeutic target and biomarker of HCC.
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HAP ( The Human Protein Atlas) %t #& &
Chttps://www.proteinatlas.org/) #2& ) FH G 4l Ak A
For i N 28 B 1 o 7 2H 23RN 48 B Hh 23 AT 1 0 R FE 4R
WA, EFE 48 PP ANRIEFHEZL, 20 FhfoRgdiZe
A7 ANYHAE AR 12 Pl A . AR TR L X s
S3HT SLC22AL & ATEF AR LH L. T IEH ZH 41
RIS TE DL .
1.2 Oncomine BEEIZHR #7574

Oncomine ¥/ Chttps://www.oncomine.org/)
J H AT S L s K R A STk BRLES By i e,
& TAERR W (The Cancer Genome Atlas,
TCGA ) Ak [K £ 18 £ 45 /E ( Gene Expression
Omnibus, GEO) %k, W H T FHRIEEIGITH A
MAEYIFREY) . 83 P2 SLC22A1 FE[H
TENF AR B FHRNREZE 7. RER
R%AF: (1) Gene: SLC22A1. (2) Analysis Type:
Cancer vs. Normal Analysis. (3) Cancer Type:
Hepatocellular Carcinoma. (4) Data Type: mRNA.

(5) R{H%E: P<I1E—4, Fold Change: >2, Gene
Top: 10%. HRZZMNEIE FEEIN . KR TH,
et SLC22AL i[RI 7E FF 4 M e o F Hicdis S dh AT 8¢
HAMT, HUMRE R R R

1.3 TCGA BiBEIZIR D%

FIF TCGA W HIALAE L HidE 2 GEPIA Chttp:/
gepia.cancer-pku.cn/) X} TCGA %4 % v SLC22A1
SR 5 TH 1045 B AT T, B
M, IEEHLNERRE S MEEEF T R
PR e B AL R 4 (1) Expression DIY #
Bi: Box Plot Fi#¥ SLC22A1 Al Matche TCGA
Normal data. (2) Survival #ilt: Survival Plots
1% # SLC22A1. Overall Survival(OS) Disease Free
Survival (DFS). #JH Linked Omics 7F £k [k
Chttp://www.linkedomics.org/) 43#7 SLC22A1 F:[A
55 g o3 H 53 B B 4H 232 4 B 2 ) (R AE Sk
1.4 FrempafEdELAh S SLC22A1 EEHE XM RS
7 100 NEE R EE S

FIFH Linked Omics 7 2% M3k 4 T 20 o Jeg 4
Zirfr 5 SLC22A1 DK AH 5 FR HiR =i 1) 100 AL,
ALHE_E AR LR % 50 4. FI ] Metascape 7545
M4 Chttp:/imetascape.org/) i Fi& 100 4N
HEAT Dhe A s = 5 AT
15 GitZESh

SLC22A1 JEPR K 5 e B3 UG KRR H
Kaplan-Meier 47773175 log-rank f3: 5
A, AR B R R 2 18153 B R Kruskal-
Wallis 7347« FF 4141 SLC22AL1 FER A M2 Ht
K H Spearman #2573 4.

2 H#HR
2.1 SLC22A1 T|HERMTHREEARFMIERHELAH
FKIKER

K HAP TEZE 3k 734t SLC22A1 £ [ AT
IEH AL R R FRIEE . 458K W] SLC22A1
HHEMNIEFHA D R mEIE, Hie 7405
MR b5 FERFE AR R BARRIBIRES, W 1.
2.2 SLC22A1 ERF7ERT4npafz4ALRAIEELHLA
FKIEER

JE 3 Oncomine %4 2 A 2 SLC22A1 mRNA 7
JH98 2 AR TR H 2 ) Rk 1 . FLR I 4 10
A K SLC22A1 mRNA 7E “ - 4n s 2021 vs fF 1E &
YR RILTE I . Meta ) BT 45 F 155 : SLC22A1
MRNA  7E JH- 20 B g 41 2R 5 T 21 21 2 I8 25K
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SLC22A1 mRNA FERFIER AP R IA KT B
e, ERAEASHFE X (P<0.001), WK 3.

1 SLC22Al ERERFIEEAL. FFRALRP IR
Fig. 1 Expression of SLC22A1 protein in normal liver
tissues and liver cancer tissues
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Chen Liver, Mol Biol Cell, 2002 Roessler Liver 2, Cancer Res, 2010
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Fig. 2 Results of Meta-analysis in Oncomine database
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Fig. 3 Expression of SLC22A1 in different data sets in
Oncomine database
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Fig. 4 Expression of SLC22A1 gene in normal liver and
tumor tissues in TCGA database
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Fig. 5 SLC22A1 gene expression level and clinical correlation
analysis of HCC patients
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] Linked Omics 7E £k T E. 43 #7 -4 o Jee 41
2 SLC22A1 FHIRHEA, 25 R H MBI ALR,
LK 6. FIFTEL /3 H7 T.H Metascape XJAH &M i
) 100 ANFER AT IE A (GO) ThEgFliE H
(KEEG) & S H, Thie 5 4270 #1 @R, SLC22A1
SR IS fE N o AR AR . 6 SRR AR
PR S N A LR LE W6 st FE S R AFAE R o Il i
EHEMTEIR, SLC22A1 Rl A F Tk &
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Fig. 6 The 100 genes with the highest correlation in SLC22A1
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Table 1 Enrichment analysis of 100 genes with the highest correlation in SLC22A1

GO 5 e Tt Ho#  1g10(P)
G0:0009410 gt XoF Sr A DR s 15 15 -11.92
G0:0044282 Yt RE NGO AT LR 17 17 -11.36
G0:0016053 A AR AR AP & Bl 2 15 15 -9.08
hsa04146 KEGG il SUR=RA& Y] 52N 8 8 -8.70
G0:0006081 AWt A AU AR I AR 7 7 -7.62
hsa00071 KEGG il JIR 77 TR 2 i 5 5 -5.98
G0:0019693 YRR IRERERR ST AR 12 12 -5.31
hsa00650 KEGG il TERERACH 4 4 -5.28
G0:1901568 YRR AR RRAT A=A I 78 7 7 -5.17
G0:0019216 YRR R B AR R I 7 10 10 -5.10
G0:0008202 YRR [ A I 7 9 9 -5.01
G0:0014075 At XF SR 4 4 -4.40
hsa00330 KEGG il % R A e A L 4 4 -4.26
G0:1901607 APt rE o-Z R A & RS 2 4 4 -3.76
G0:0031111 YRR T SR A B SR I S A% 3 3 -3.32
G0:0051259 YRR HHREGWHERNL 9 9 -3.23
G0:0019439 At e I3 A 53 A 7 10 10 -3.11
R-HSA-15869 RN B R4 ZHE R ACH 4 4 -3.08
3 it i KRR A N R W S e,

JH 441 P 2 U o i DL D B S R, o
85%~90%, i RAERREAEIET I 3 KFEHEM,
JH- 20 e R R 2B R R — PR AR 1) 2D IR. 2B
B Ay, BARERE. EZE. &
R TRy S A Al N 3A S 7 L= (| A I E = 1] 7S
ST FF AN e VR T R S AT D, TR AR R VR
TIN5 98 B 22 9C - B 40 i 98 6 97 1 39 B s A i
T B A Yhr S0 SLC22AL S 1A R s A R
WRE B, BRI E R, ENUARN

Nishimura 2P 97 % 30, SLC22A1 7EFFAEZH 2
FIE KT BhRg 4 4 5 - Martinez-Becerra 2@ it
X FFF U o P ST e R 3 T 7 R L, SLC22A\L 71
JiRg 4 2R R 1) 2ARRIRIRES, M4 B SLC22A1
A] BE SR e L A

SLC22AL TEZ F i v 2 1 RIA, (HIHEHLA
B B BT 0 A5 %% . Hoffmann 25 M5 58 R 30,
SLC22A1 7£ i 51 i B Hh Rk KT B FEAIC, IF
HAa8 5 rs4646284 i NG AHSE, Liu 25Mh@ it
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