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Abstract
Background: Hepatocellular carcinoma (HCC) is the fourth most common cause of cancer mortality
worldwide and nonalcoholic fatty liver disease (NAFLD)-related HCC is related to poorer survival than viral
hepatitis-related HCC. However, the pathogenetic process of NAFLD to HCC is still poorly understood.

Material and methods: A series of bioinformatics analyses were performed in two public datasets
(GSE164760, GSE37031), The Cancer Genome Atlas (TCGA) database, and the International Cancer
Genome Consortium (ICGC) database to explore potential hub genes in NAFLD-related HCC.

Results: Weighted Gene Co-Expression Network Analysis (WGCNA) and LASSO logistic regression were
performed to �lter out 8 hub genes, then TMEM126A was selected for further analysis for its better
diagnostic, strati�cation, and prognostic value in HCC. The results of Gene Set Enrichment Analysis
(GSEA) indicated that TMEM126A was highly enriched in lipid metabolism. Next, TMEM126A was
signi�cantly correlated with the fatty acid biosynthesis and oxidation pathways. Further validation in
other datasets con�rmed our results.

Conclusion: TMEM126A is �rstly screened out for a hub gene in the pathogenesis of NAFLD-related HCC.
Although further experiments are supposed to verify these results, we provide useful and novel
information to explore the underlying mechanism in NAFLD-related HCC.

Introduction
Hepatocellular carcinoma (HCC), accounting for 90% of all primary hepatoma, is one of the most
common types of cancer and is estimated to be the fourth most common cause of cancer mortality
worldwide[28,15]. More than 90% of patients with HCC have preexisting chronic liver disease caused
most commonly by chronic hepatitis B virus (HBV) infection and chronic hepatitis C virus (HCV)
infection[23]. However, due to the global epidemics of obesity and diabetes, nonalcoholic fatty liver
disease (NAFLD)-related HCC is now proliferating, with a prevalence ranging from 0.44 per 1,000 person-
years among NALFD patients and 9–26 per 1,000 person-years among nonalcoholic steatohepatitis
(NASH) cirrhosis patients, and is related to poorer survival than viral hepatitis-related HCC[2,10,29,27].
Although surgical resection has the highest recovery rate, only 15% of patients are quali�ed, and the 5-
year recurrence rate is about 70%[3]. NAFLD-related HCC is typically characterized by activation of fatty
acid (FA) synthesis and suppression of fatty acid oxidation (FAO), which is bene�cial for HCC
development[22]. Recently, Steatohepatitic HCC (SH-HCC), characterized by tumor cells with steatosis,
pericellular �brosis, and in�ammatory in�ltrates, has been recognized as a histological variant of HCC [5].
These indicate that lipid metabolism may become a new therapeutic target for HCC. However, the
pathogenetic process of NAFLD to HCC is still poorly understood, even if NAFLD and HCC partially share
a common pathogenetic process. 

Several genes from genome-wide association studies have been identi�ed as having impacts on the
pathogenesis of NAFLD-HCC, essentially intensifying the level of fat and the severity of NAFLD. It is
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reported that PNPLA3, GCKR, MBOAT7, TM6SF2, STAT4, KIF1B, and HSD17B13 are important genetic
modi�ers played important roles in the pathogenesis and progression of HCC-NAFLD[7,18]. Recent
studies from bioinformatics analysis show that
CYP7A1, GINS2, PDLIM3, HMMR, SPP1, and AKR1B10, were associated with the pathogenetic process in
NAFLD-HCC[4,26,31]. Although many studies have been spared efforts to explore the pathogenesis and
progression of NAFLD-HCC, there are still no effective drugs for NAFLD and NAFLD-related HCC. In
addition, NAFLD-related HCC may be less responsive to immunotherapy, and anti-programmed death-1
(PD1) treatment may shorten the survival rate of patients in NAFLD-related HCC[20], which indicates that
NAFLD-related HCC is different from hepatitis-related HCC. Therefore, it is necessary to further explore
new potential targets, especially in the lipid metabolic process, for diagnosis, strati�cations of patients,
and therapy.  

Transmembrane protein 126A (TMEM126A), a mitochondrial inner membrane protein enriched in the
cristae, is encoded by a gene located on chromosome 11[8,9]. It is reported that defects and mutations in
TMEM126A cause autosomal recessive optic atrophy[13,11]. Bae et al. [1] found that TMEM126A was a
binding partner of CD137 ligand (CD137L), inducing reverse signaling in macrophages and knockdown of
TMEM126A abolished CD137L-induced tyrosine phosphorylation and cell adherence. The loss of
TMEM126A induces mitochondrial dysfunction and subsequently metastasis by activating extracellular
matrix remodeling and epithelial-to-mesenchymal transition (EMT) in breast cancer[24]. However, its role
in the pathogenesis of NAFLD-related HCC has not been reported. 

Thus, one public dataset about NAFLD-HCC was analyzed to identify differentially expressed genes
(DEGs) among healthy control (HC), NASH, and NASH-HCC group. Then, Weighted Gene Co-Expression
Network Analysis (WGCNA) and LASSO logistic regression were performed to �lter out trait-survival-
related genes. Subsequently, the relationship between TMEM126A and clinicopathologic features was
further explored. Then, Gene Set Enrichment Analysis (GSEA) was conducted to explore the potential
underlying mechanism of TMEM126A, and the correlation analysis of TMEM126A and genes related to
the FA biosynthesis and oxidation pathways was also performed. This study aimed to screen out
potential therapeutic genes of NAFLD-related HCC.

Materials And Methods
Data Retrieving and Processing

The gene expression pro�le of GSE164760 [21] and GSE37031 [17] were downloaded from Gene
Expression Omnibus (GEO, http://www.ncbi.nlm.nih.gov/geo). 6 healthy control (HC) samples, 8 cirrhotic
liver samples, 74 NASH samples, and 53 NASH-HCC samples in the GSE164760, and 7 HC samples and 8
NASH samples were included in this study. HCC data were downloaded from The Cancer Genome Atlas
(TCGA) database, the Genotype-Tissue Expression (GTEx) database, and the  International Cancer
Genome Consortium (ICGC) database, including 374 HCC samples, 50 normal adjacent samples, and 110
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normal samples in TCGA and GTEx database (Table 1), and 212 HCC samples and 177 normal adjacent
samples in ICGC database.

Subsequently, the DEGs were identi�ed using two R packages (GEOquery and limma). The threshold for
the DEGs was set as p-value <0.05 and |log2 fold change (FC) | ≥ 0.263. Next, the Venn diagram was
constructed using “ggplot2” R packages, and the overlaps represented the genes signi�cantly altered in
both NASH and HCC. Figure 1 illustrated the overall research design.

Diagnostic Methods of Different States

All the samples in GSE164760 and GSE37031 were validated using histological examination by at least
two board-certi�ed pathologists before molecular analysis, and hematoxylin and eosin (H&E) staining
were used for histological analysis. NASH samples were diagnosed using criteria from NAFLD Activity
Score (NAS). Samples with a METAVIR score of F4 were considered cirrhotic. 

Weighted Gene Co-Expression Network Analysis (WGCNA)

WGCNA was performed using “WGCNA”[14] R package and carried out on all genes using GSE164760
dataset. The scale-free topology of the networks was assessed for various values of the β shrinkage
parameter, and we chose β = 6 based on scale-free topology criterion. Finally, the dynamic tree cut
algorithm was applied to the dendrogram for module identi�cation with the mini-size of module gene
numbers set as 50 and similar modules were merged following a height cutoff of 0.25. In the module-trait
analysis, gene-trait signi�cance (GS) value > 0.3 and module membership (MM) value > 0.55 were de�ned
as trait-related genes[26]. Subsequently, the intersection of DEGs, trait-related genes, and survival-related
genes in HCC was selected for further analysis.

The LASSO Logistic Regression

Logistic regression was performed with Lasso regularization using “glmnet” R package. Regularization
parameters were determined by 10-fold cross-validation analysis. All Lasso models were run with the
same seed (2021). Subsequently, the risk score plot was generated from “ggplot2” R package.

Gene Set Enrichment Analysis (GSEA)

The median of transmembrane protein 126A (TMEM126A) expression was selected as the cut-off value
to performed gene set enrichment analysis (GSEA). Gene ontology (GO) and Kyoto encyclopedia of genes
and genomes (KEGG) analysis were performed to identify potential biological processes and pathways in
high-risk groups using “cluster Pro�ler”[30] and “org.Hs.eg.db” R package. Gene sets with |Normalized
enrichment score (NES)| > 1, adjusted-p < 0.05 and false discovery rate (FDR) < 0.05 were considered as
statistical signi�cance.

Statistical Analysis
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Statistical analysis was performed using R software (Version 4.1.0).

Statistical comparisons between groups of continuous parametric variables were performed using the t-
test or Wilcoxon rank sum test according to the test condition, and categorical variables were evaluated
using Chi-square test or Fisher’s exact test. A receiver operating characteristic (ROC) curve was performed
to assess the diagnostic value of candidate genes in normal samples of GTEx combined adjacent HCC
tissues and HCC samples. The expression of TMEM126A in NASH and HCC patients was assessed and
visualized in box plots. Subsequently, the association between TMEM126A expression and clinical
features in HCC were analyzed. The survival analysis was collected from Gene Expression Pro�ling
Interactive Analysis (GEPIA, http://gepia.cancer-pku.cn/) or performed using “survival” R
package. Considering the large sample size in TCGA database and missing data were at random, data
with missing values were removed, and univariate and multivariate Cox analyses of TCGA dataset were
utilized to explore potential prognostic factors. Then, a nomogram was constructed to predict 1-, 3- and 5-
year OS for patients with HCC. The immunohistochemical pictures were collected from the Human
Protein Atlas (HPA, https://www.proteinatlas.org/). The correlation between TMEM126A and genes
related to FAO was performed using the Spearman correlation. A difference with p < 0.05 was considered
signi�cant.

Results
Identi�cation of DEGs in NAFLD-related HCC

The DEGs among HC, NASH, and NAFLD-related HCC in GSE164760 dataset were identi�ed, respectively
(Figure 2A-C). Next, the intersection among the three groups represented 1334 DEGs associated with
disease progression (Figure 2D). These results illustrated that the cross DEGs had effects on the
pathogenesis from NASH to NAFLD-related HCC.

Identi�cation of Trait-related Genes by WGCNA

WGCNA was performed to identify key modules related to clinical traits in GSE164760 dataset. (Figure
3A). The power of β = 6 (scale-free R2=0.87) was selected as the soft thresholding parameter to construct
a scale-free network (Figure 3B). Similar module clustering was constructed by using dynamic hybrid
cutting (threshold = 0.25, Figure 3C, Supplementary Table S1-2). A total of 19 modules were identi�ed
(Figure 2D). The results in Figure 3D showed that the red module was the highest correlation module to
NASH (NAS, R2 = 0.67, p < 1e-200) and HCC (R2 = 0.60, p= 3.1e-116). Figure 3E-F showed gene signi�cance
for NASH and HCC in red modules. Then, 116 trait-related genes obtained from WGCNA, 1334 DEGs from
GSE164760 dataset, and survival-related genes from TCGA database were intersected, and �nally 42 trait-
survival-related genes were selected for further analysis. The results indicated that these genes were not
only highly associated with NAFLD-related HCC but also with prognosis.

Construction of LASSO Logistic Regression and Diagnostic Value of TMEM126A
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To further �ltrate key genes, LASSO logistic regression was performed based on 42 trait-survival-related
genes in TCGA database, and 8 hub genes were screened out for further analysis (Figure 4A,
Supplementary Table S3). Figure 4B showed the risk score of selected genes(Supplementary Table S4).
Subsequently, we chose genes with the top 3 risk score to construct the ROC curve, and TMEM126A had
the highest diagnostic value compared with SRRT and GPR180. The area under curve (AUC)
of TMEM126A was 0.866 showing favorable practical functions for the diagnosis (Figure 4C).
Considering TMEM126A had the most diagnosis value and the highest risk score, it was chosen for
further exploration. Figure 4D-E demonstrated that high TMEM126A expression was signi�cantly
correlated with overall survival (OS, p = 0.002) rate and disease-free survival (DFS, p = 0.016) rate in the
GEPIA database. 

High TMEM126A Expression is Correlate with Clinicopathologic Features and poor prognosis in patients
with HCC

Next, further exploration was performed to explore the relationship between TMEM126A expression and
HCC in TCGA and GTEx databases. The median of TMEM126A expression was selected as the cut-off
value to divide the patients into two groups, and high TMEM126A was associated with T stage (p=0.024)
and histologic grade (p < 0.001) (Table 1). Surprisingly, TMEM126A expression was signi�cantly higher in
HCC tissues than in adjacent HCC samples (p < 0.001) by using TCGA database (Figure 4F). Meanwhile,
the different expression of TMEM126A in normal samples of GTEx combined adjacent HCC tissues and
HCC samples were analyzed and found that TMEM126A was high-expressed in HCC (p < 0.001) (Figure
4G). Then, among 50 HCC samples and matched adjacent samples, TMEM126A expression was
signi�cantly increased in tumor samples (p<0.001) (Figure 4H). In the HPA database,
immuno�uorescence staining of the subcellular distribution showed that TMEM126A was located in the
cytosol (green) and nucleoplasm (blue), and the expression of TMEM126A was also abnormally elevated
in HCC (Figure 4I-J).

High TMEM126A expression was signi�cantly associated with pathologic stage, histologic grade,
vascular invasion, and T stage, while it was not associated with other features (Figure 5A-C and Figure
S1).  Subsequently, univariate Cox analyses showed that high TMEM126A expression was signi�cantly
correlated with poor OS (Hazard ratio [HR] =2.154, 95% CI= 1.494-3.105, p < 0.001). Further estimation
using multivariate Cox analysis using 271 complete data demonstrated that high TMEM126A expression
might be an independent risk factor correlated with poor OS (HR =2.222, 95% CI= 1.387-3.559, p <
0.001, Table 2). Then, the nomogram used age, T, M, N classi�cation, pathologic stage, histologic grade,
vascular invasion, and TMEM126A to predict the 1, 3, 5-year OS in the TCGA dataset (Figure 5D).

TMEM126A-Related signaling Pathways Based on GSEA

GSEA was performed to identify the signaling pathways activated in HCC by comparing data sets that
had low and high expression of TMEM126A. Figure 5E showed the results of GO(Supplementary Table
S5). The results indicated that cell cycle, complement and coagulation cascades, and DNA replication
were enriched in TMEM126A high expression phenotype, and primary bile acid biosynthesis, oxidative
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phosphorylation, and fatty acid degradation were enriched in TMEM126A low expression phenotype
(Figure 5F, Supplementary Table S6).

Activation of the FA synthesis and suppression of the FAO are typically featured in NAFLD-related
HCC[22]. Considering that TMEM126A was highly associated with lipid metabolism, the correlation
analysis was performed between TMEM126A and genes related to the FA biosynthesis and oxidation
pathways (Figure 6A). In the FA biosynthesis pathway, TMEM126A was signi�cantly correlated with
triosephosphate isomerase (TPI1, p <0.001), acetyl-CoA carboxylase 1 (ACACA, p <0.001), NADH:
ubiquinone oxidoreductase subunit AB1 (NDUFAB1, p <0.001), malonyl-CoA-acyl carrier protein
transacylase (MCAT, p <0.001), and ATP-citrate lyase (ACLY, p <0.001). In the FAO pathway,
TMEM126A was negatively correlated with enoyl-CoA hydratase domain-containing protein 2
(ECHDC2, p <0.001) and enoyl-CoA hydratase and 3-hydroxyacyl CoA dehydrogenase
(EHHADH, p <0.001), short-chain speci�c acyl-CoA dehydrogenase (ACADS, p <0.001), long-chain-fatty-
acid--CoA ligase 1 (ACSL1, p <0.001), and long-chain speci�c acyl-CoA dehydrogenase (ACADL, p <0.001).
These results indicated that TMEM126A might be involved in lipid metabolism reprogramming.

Further Validation of TMEM126A in Diagnosis and Prognosis

Subsequently, further validation was performed in GSE37031 and ICGC datasets. Consistent with our
results, TMEM126A expression was abnormally up-regulated in NASH and HCC patients (Figure 6B-C). In
addition, high TMEM126A expression was also signi�cantly correlated with OS (p = 0.0017, Figure 6D).
These outcomes suggested that TMEM126A had superior diagnostic and prognostic value. 

Discussion
The morbidity of NAFLD-related HCC is predicted to increase dramatically by 2030, with increases of 82,
117, and 122% from 2016 in China, France, and the USA, respectively[10]. However, the pathogenesis of
NAFLD-related HCC is still unclear. In the present study, WGCNA and LASSO logistic regression were
performed to �lter out 8 hub genes, then TMEM126A was selected for further analysis for its better
diagnostic, strati�cation, and prognostic value in HCC. The results of GSEA indicated that
TMEM126A was highly enriched in lipid metabolism. Subsequently, TMEM126A was positively correlated
with FA biosynthesis and negatively associated with FAO pathway, which was consistent with the
features of NAFLD-related HCC.

Cancer research has recently focused on the role of metabolic reprogramming in tumors, particularly lipid
metabolism. Metabolic reprogramming helps cancer cells adapt to their local environment and is
recognized as an important characteristic of tumor cells during tumorigenesis and metastasis[25]. Cancer
cells often increase reliance on FA biosynthesis and generate energy through FAO, but excessive FAO in
high intracellular fat levels results in metabolic stress and eventually lipotoxic cell death[6,12]. In patients
with NASH, FAO is required to eliminate lipotoxic hepatocytes. The lipotoxic effect plays an indispensable
role in the pathogenesis of NAFLD-related HCC, and cancer cells must adapt to a lipid-rich environment to
survive[19]. Therefore, suppression of FAO in NASH contributes to the accumulation of FA and thereby
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enhances the lipotoxic effect and avoids excessive metabolic stress as well as the clearance of lipotoxic
hepatocytes. Once NASH progresses to HCC, cancer cells need appropriate FAO to generate energy.
Meanwhile, mitochondria are the center of metabolic and biosynthetic activity and are associated with
oxidative phosphorylation and lipid metabolism[16]. In the present study, TMEM126A expression was
signi�cantly increased in NASH and NAFLD-related HCC. However, it was expressively down-expressed in
NAFLD-related HCC tissues compared with NASH tissues, which could be explained by lipid
reprogramming. Therefore, we speculate that TMEM126A may be involved in lipid reprogramming and
promote carcinogenesis in NAFLD-related HCC via altering mitochondrial morphology and function.

To the best of our knowledge, TMEM126A is �rstly screened out for a new hub gene in the pathogenesis
of NAFLD-related HCC. Although further experiments are supposed to verify these results, we provide
useful and novel information to explore the underlying mechanism in NAFLD-related HCC. 
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Tables
Table 1 Correlation Between TMEM126A Expression and Clinicopathologic Characteristics of Patients
with HCC
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Characteristic Low expression of
TMEM126A

High expression of
TMEM126A

p

n 187 187  

Year of initial diagnosis
(IQR)

2011 (2008, 2012) 2011 (2008, 2013)  

Gender, n (%)     0.825

Female 62 (16.6%) 59 (15.8%)  

Male 125 (33.4%) 128 (34.2%)  

Age, meidan (IQR) 62 (53.5, 69) 60 (51, 68) 0.258

BMI, n (%)     0.098

<=25 77 (22.8%) 100 (29.7%)  

>25 85 (25.2%) 75 (22.3%)  

T stage, n (%)     0.024

T1 104 (28%) 79 (21.3%)  

T2 41 (11.1%) 54 (14.6%)  

T3 37 (10%) 43 (11.6%)  

T4 3 (0.8%) 10 (2.7%)  

N stage, n (%)     0.624

N0 121 (46.9%) 133 (51.6%)  

N1 1 (0.4%) 3 (1.2%)  

M stage, n (%)     0.628

M0 123 (45.2%) 145 (53.3%)  

M1 1 (0.4%) 3 (1.1%)  

Pathologic stage, n (%)     0.056

Stage I 98 (28%) 75 (21.4%)  

Stage II 38 (10.9%) 49 (14%)  

Stage III 35 (10%) 50 (14.3%)  

Stage IV 2 (0.6%) 3 (0.9%)  

Tumor status, n (%)     0.078

Tumor free 110 (31%) 92 (25.9%)  
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Characteristic Low expression of
TMEM126A

High expression of
TMEM126A

p

With tumor 68 (19.2%) 85 (23.9%)  

Histologic grade, n (%)     <
0.001

G1 38 (10.3%) 17 (4.6%)  

G2 95 (25.7%) 83 (22.5%)  

G3 49 (13.3%) 75 (20.3%)  

G4 3 (0.8%) 9 (2.4%)  

Child-Pugh grade, n (%)     0.310

A 108 (44.8%) 111 (46.1%)  

B 8 (3.3%) 13 (5.4%)  

C 1 (0.4%) 0 (0%)  

Fibrosis ishak score, n (%)     0.234

0 43 (20%) 32 (14.9%)  

1/2 18 (8.4%) 13 (6%)  

3/4 10 (4.7%) 18 (8.4%)  

5/6 42 (19.5%) 39 (18.1%)  

Vascular invasion, n (%)     0.102

No 116 (36.5%) 92 (28.9%)  

Yes 50 (15.7%) 60 (18.9%)  

IQR, interquartile range.

Table 2 Univariate and multivariate Cox regression analysis in TCGA database
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Characteristics Total
(N)

Univariate analysis Multivariate analysis

Hazard ratio
(95% CI)

P  Hazard ratio
(95% CI)

P

Age

 (>60 vs ≤60)

196/177 1.205 (0.850-
1.708)

0.295    

T stage

 (T3&T4 vs T1&T2)

93/277 2.598 (1.826-
3.697)

<0.001 2.597 (1.676-
4.024)

<0.001

N stage

 (N1 vs N0)

4/254 2.029 (0.497-
8.281)

0.324    

M stage

 (M1 vs M0)

4/268 4.077 (1.281-
12.973)

0.017 1.560 (0.473-
5.148)

0.465

Pathologic stage

 (Stage III & Stage IV vs Stage I
& Stage II)

90/259 2.504 (1.727-
3.631)

<0.001

Histologic grade 

(G3&G4 vs G2&G1)

135/233 1.091 (0.761-
1.564)

0.636    

Vascular invasion 

(Yes vs No)

109/208 1.344 (0.887-
2.035)

0.163    

Fibrosis ishak score (3/4&5/6
vs 0&1/2)

108/106 0.740 (0.445-
1.232)

0.247    

Child-Pugh grade (B&C vs A) 22/218 1.643 (0.811-
3.330)

0.168    

TMEM126A 373 2.154 (1.494-
3.105)

<0.001 2.222 (1.387-
3.559)

<0.001

Figures
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Figure 1

The overall research designs. The data were downloaded from GEO, TCGA, and ICGC databases.
GSE164760 dataset was used to identify DEGs and perform WGCNA. Subsequently, the intersection
genes of DEGs, WGCNA, and survival-related genes from TCGA database were applied to LASSO logistic
regression. Then, TMEM126A was selected as the hub gene for further exploration of clinicopathologic
features and underlying pathways. Eventually, further validation of TMEM126A was performed in
GSE37031 and ICGC database. 

Figure 2
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(A-C) Identi�cation of differentially expressed genes (DEGs) among HC, NASH, and NAFLD-related HCC;
(D) Venn diagrams displayed the overlapping DEGs among NASH vs HC, NAFLD-related HCC vs HC, and
NAFLD-related HCC vs NASH groups.

Figure 3

WGCNA to identify trait-related modules and genes. (A) Sample dendrogram and trait heat map; (B)
Calculating soft-thresholding power; Left: scale-free �t indices using different soft-thresholding powers;
Right: mean connectivity using different soft-thresholding powers; (C) The dendrogram clustered by
Dynamic Tree Cut algorithm; (D) The heatmap pro�ling the correlations between module eigengenes and
the clinical characteristics; (E-F) Scatter plot of gene signi�cance for NASH and HCC in red module.
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Figure 4

Construction LASSO logistic regression and the value of TMEM126A in diagnosis and prognosis (ns, not
signi�cant; *p < 0.05; **p < 0.01; ***p < 0.001). (A) Parameter selection in the LASSO mode; (B) Risk score
plot for the candidate genes in LASSO mode; (C) ROC curve for TMEM126A, SRRT and GPR180 in normal
samples of GTEx combined adjacent HCC tissues and HCC samples; (D-E) Survival plots of TMEM126A
in overall survival and disease-free survival; (F) The difference expression of TMEM126A in HCC tissues
and adjacent HCC tissues; (G) The different expression of TMEM126A in normal samples of GTEx
combined adjacent HCC tissues and HCC samples; (H) The different expression of SEC14L3 in HCC
samples and matched adjacent samples; (I) Immuno�uorescence staining of the subcellular distribution
of TMEM126A within cytosol (green) and nucleoplasm (blue) in breast cancer; (J) Protein expression of
TMEM126A between low-expression HCC patients and high-expression HCC patients in the HPA database
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Figure 5

(A-C) Box plot assessing TMEM126A expression of patients with HCC according to different clinical
characteristics, Pathologic stage (A); Histologic grade (B); Vascular invasion (C); (D) A nomogram for
predicting probability of patients with 1-, 3- and 5-year overall survival; (E-F) Enrichment plots form GSEA
showing the TMEM126A -related signaling pathways in GO (E) and KEGG (F).
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Figure 6

(A) Correlation analysis of TMEM126A with genes related to lipogenic enzymes and fatty acid oxidation;
(B) The expression level of TMEM126A in GSE37031 dataset; (C-D) The expression level and survival
analysis of TMEM126A in the ICGC dataset. (**p < 0.01; ***p < 0.001). 
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