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Precision Medicine Research 

 

Highlights 

 

In this work, we evaluated the Cancer Genome Atlas databases to explore the expression and prognosis 

analyses of SNX8 in human gastric cancer. It showed that the expression of SNX8 might be a useful 

biomarker for prognosis of gastric cancer. 
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Abstract 

Background: Associated with the Alzheimer's disease, the SNX8, reported as a β-amyloid toxicity enhancer, is a 

PX-BAR domain sub-family of sorting nexins. Nonetheless, though the specific role of SNX8 was evident in cases 

of gastric cancer, very little is known about the function and expression SNX8 in gastric cancer. Methods: Using 

The Cancer Genome Atlas and the Oncomine databases, the methylation and the SNX8 expression were evaluated. 

With the Kaplan-Meier Plotter and UALCAN database, the relationship between the several clinical parameters and 

SNX8, along with the survival information was revealed. Results: SNX8 was upregulated in various subtypes of 

gastric cancer compared with the matched normal individuals. The expression of SNX8 was also overexpressed 

regardless of cancer stage (S1, S2, S3, and S4), tumor grade (G1, G2, and G3), gender (male and female), race 

(Caucasian, African-American, and Asian), age (20–40, 41–60, 61–80, and 81–100 Yrs), helicobacter pylori 

infection, and histological subtype. And we revealed that the SNX8 expression level may be correlated with DNA 

methylation and copy number alterations in the gastric cancer. Besides, a positive correlation between SNX8 and 

CHST12 was confirmed. Conclusion: In the prognosis of gastric cancer SNX8 could be used as a predictive 

biomarker. To investigate the molecular mechanism of the value of SNX8 in gastric cancer, detailed experiments are 

needed. 
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Background 
 
Worldwide, one of the most prevalent causes of death 

has been gastric cancer (GC) [1]. Especially in China 

and most parts of East Asia, the GC is still one of the 

most common types of cancer, despite the decrease in 

the number of cases of GC in recent years [2]. Over the 

years, patient survival has been encouraging due to the 

improvements in the early detection and treatment of 

GC/SC. Nonetheless, many deaths are still caused by 

GC/SC [3, 4]. A novel approach is needed to predict 

the outcome and the treatment response due to 

limitations of the molecular, clinical and pathological 

features in the individualized therapy of tumors. Hence, 

it becomes imperative to identify certain effective and 

available markers as surrogates to these features [5]. 

Associated with the Alzheimer's disease and 

reported to be a β-amyloid (Aβ) toxicity enhancer, the 

SNX8 is a PX-BAR domain sub-family of sorting 

nexins (SNXs) [6]. From early endosomes to the 

trans-Golgi network, it takes a significant part in the 

transport of intracellular protein [7]. It is reported that 

SNX8 might be a novel target gene for Neuropathic 

pain in patients with head and neck cancer [8]. The 

possible contribution to a signaling pathway in GC/SC 

and potentially close expression correlation between 

SNX8 and TTYH3 were identified by Saha et al [3]. 

Nonetheless, despite the evidence of the specific role 

of the SNX8 in GC, there is very little knowledge 

regarding its functions and expressions. 

Hence, by performing the bioinformatics analysis of 

several large online databases, in the recent study, we 

evaluated the significance of SNX8 gene expression in 

GC. 

 

Materials and methods 
 

Oncomine database analysis 

Oncomine database (http://www.oncomine.org), an 

integrated data-mining platform along with a cancer 

microarray database were used to find out the level of 

SNX8 in the patients with GC, which when compared 

with the normal individuals, were found to be as, fold 

change ≥ 1.5, P-value ≤ 1E-4, and gene rank ≥ top 

10% [9, 10]. 

 

Ualcan database 

The survival analyses and the tumor subgroup gene 

expression were facilitated by a portal, the Ualcan 

database (http://ualcan.path.uab.edu) [11]. We 

compared SNX8 mRNA expression and DNA 

methylation with the clinical indicators in GC. 

 

GEPIA database 

The GEPIA ((http://gepia.cancer-pku.cn), a web server 
for cancer and normal gene expression profiling and 

interactive analyses [12]. We identified SNX8 mRNA 

expression in gastric tissues compare to normal 

samples, and we use correlation module to identify the 

correlation between SNX8 and CHST12. 

 

UCSC Xena 

We use the UCSC Xena (http://xena.ucsc.edu/) to 

construct the heat map between SNX8 and CHST12 

and the heat map of BIRC5 expression and DNA 

methylation status [13]. 

 

cBioPortal 

According to the cBioPortal web 

(http://www.cbioportal.org/) [14, 15], we identified the 

mutations and copy number alterations (CNAs) of the 

SNX8 gene. The samples of the six studies on GC in 

the cBioPortal enabled the estimation of the frequency 

and the location of the mutations.  

 

Kaplan-Meier Plotter 

The Kaplan-Meier Plotter 

(http://kmplot.com/analysis/), a integrative data 

analysis tool to confirm the prognostic power [16]. The 

prognostic value of SNX8 gene in the post-progression 

survival (PPS), the progression-free survival (FP), and 

the overall survival (OS) could be determined using 

this tool. 

 

TCOA database 

In the exploration of the TCGA resource a useful tool 

suppling several new and unique functions 

complementary to the existing tools was the TCOA 

database (http://tcoa.cpu.edu.cn) [17]. We use 

correlation module to identify the correlation between 

SNX8 and CHST12 by using the TCOA database. 

  

Results 
 
SNX8 mRNA and protein expression in GC patients 

To compare the transcriptional levels of SNX8 in 

cancer with those in normal samples, the ONCOMINE 

database was utilized (Figure1). The mRNA expression 

levels of SNX8 were upregulated in patients with GC 

in two datasets (Figure 2A–B). In Cho gastric statistics 

[18], SNX8 was overexpressed in diffuse gastric 

adenocarcinoma versus normal sample with a fold 

change of 1.836 (Table 1). In DErrico gastric statistics 

[19], SNX8 was found to be higher expressed in gastric 

intestinal type adenocarcinoma (fold change = 2.922) 

(Table 1). Interestingly, the higher protein expression 

of SNX8 was also detected in GC tissues by UALCAN 

cancer database (Figure 2C) and GEPIA database 

(Figure 2D–E). Compare to normal tissue, we identify 

this trend at the protein level in stomach 

adenocarcinoma (tumor tissue) by using the human 

protein atlas project (Figure 2F–G). Of the total 37 

samples of the GC patients, 33 indicated moderate or 
weak staining signals, while 2 showed high signals of 

staining. Moreover, no detectable SNX8 expression 

http://ualcan.path.uab.edu/
http://tcoa.cpu.edu.cn/


ARTICLE 

156 | no. 4 | vol. 2 | December 2020 | PMR 

 

 

Submit a manuscript: https://www.tmrjournals.com/pmr 

doi: 10.12032/PMR2020120801 

was noticed in the normal glandular cells in the healthy 

stomach. In a word, these results showed that SNX8 

expression could be overexpressed in gastric tissues 

compare to normal samples.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 The expression of SNX8 at transcription 

level in pan-cancer by ONCOMINE (fold change ≥ 

1.5, P-value ≤ 1E-4, gene rank ≥ top 10%) 

 

Table 1 The significant changes of SNX8 expression 

in transcription level between various types of 

gastric cancer and normal gastric tissues 

(ONCOMINE database) 

Types of gastric 

versus normal 

Fold 

change 
P-value t test References 

Diffuse gastric 

adenocarcinoma 

vs. normal 

1.836 2.57E-05 4.546 
Cho gastric 

statistics 

Gastric intestinal 

type 

adenocarcinoma 

vs. normal 

2.922 2.90E-07 5.875 

DErrico 

gastric 

statistics 

 

Association between SNX8 expression and clinical 

features in GC patients 

We compared SNX8 mRNA expression with the 

clinical indicators in GC patients by using the 

UALCAN cancer database. The expression of SNX8 
was upregulated regardless of cancer stage (S1, S2, S3, 

and S4), gender (male and female), tumor grade (G1, 

G2, and G3), race (Caucasian, African-American, and 

Asian), age (20–40, 41–60, 61–80, and 81–100 Yrs), 

helicobacter pylori infection, and histological subtype 

(Figure 3, Table 2). Compare to another age group, 

SNX8 was higher expressed in the early age group 

(21–40 years old) (Figure 3D). In terms of individual 

cancer stages, SNX8 was overexpressed in stage 2 

compare to any other stages (Figure 3A). SNX8 

expression was also significantly upregulated in all 

tumor grade compared to normal tissues (Figure 3E). 

SNX8 was also higher expressed in patient with other 

clinical features including patient’s gender, H.pylori 

infection status, histological subtypes and patient’s 

race (Table 2). Gene promoter methylation is a 

common epigenetic event which also has a great 

potential as a diagnostic and prognostic cancer 

biomarker [20]. Lower promoter methylation level of 

SNX8 was observed in GC tissues compared to normal 

tissues regardless of cancer stage, gender, tumor grade, 

race and age (Figure 4A–E). Heat map and DNA 

methylation status indicated that SNX8 expression 

might be negatively associated with DNA methylation 

in GC (Figure 5). The results showed that the gene 

expression might be negatively related with some CpG 

sites. Therefore, it showed that the mRNA expression 

of SNX8 increased and promoter methylation reduced 

in GC. 

 

CNAs and mutations of the SNX8 gene in GC 

We identified the CNAs and mutations of SNX8 in GC 

by using cBioPortal web. The results showed that it 

has nine mutations and one truncation in SNX8 protein, 

most of which involved the PX domain (Figure 6A). 

Besides, the mutation frequencies were about 2% and 

1% in TCGA datasets and Pfizer UHK (University of 

Hong Kong), separately (Figure 6B). In about 4–6% of 

the patients with CNAs, amplification was found to be 

the leading change (Figure 6C). The higher SNX8 

expression was found to be correlated with gain and 

amplification (Figure 6D). Therefore, these results 

showed that the SNX8 expression level may be 

correlated with CNAs in GC. 

 

SNX8 expression and prognosis in GC patients 

Next, we investigated the relationship between SNX8 

expression and the clinical prognosis of patients with 

GC. We conducted prognosis analysis for SNX8 using 

Kaplan-Meier analysis in GC. In all the patients with 

GC, the increased SNX8 mRNA levels were found to 
be significantly associated with the PPS (P < 0.05), the 

FP, and the OS (Figure 7). Hence, in case of high 
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mRNA levels of the SNX8, the patients afflicted with GC were found to have poor PPS, FP, and OS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 (A) Diffuse gastric adenocarcinoma vs. normal by ONCOMINE. (B) Gastric intestinal type 

adenocarcinoma vs. normal by ONCOMINE. (C) Higher mRNA SNX8 was expressed in gastric cancer by 

UALCAN. (D)–(E) SNX8 mRNA expression in gastric cancer by GEPIA. (F)–(G) The representative protein 

expression of SNX8 in normal tissue and gastric tissue from the human protein atlas project. 
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Figure 3 Relationship between SNX8 expression and clinical features in gastric cancer patients. (A) 

Individual cancer stages; (B) race; (C) gender; (D) age; (E) tumor grade; (F) H.pylori infection status; (G) 

histological subtype 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Promoter methylation of the SNX8 gene by UALCAN. (A) Stage; (B) race; (C) gender; (D) age; (E) 
tumor grade. 
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Table 2 Association between SNX8 and clinical parameters in gastric cancer 

Parameters 

SNX8 

mRNA 

expression 
# of sample (n) P-value 

Sample types  

Normal ↓ 34 1.62E−12 

Primary tumor ↑ 415  

Individual cancer stages    

Normal ↓ 34  

Stage 1 ↑ 18 2.63E−04 

Stage 2 ↑ 123 1.60E−12 

Stage 3 ↑ 169 1.60E−12 

Stage 4 ↑ 41 1.08E−11 

Tumor grade    

Normal ↓ 34  

Grade 1 ↑ 12 6.37E−03 

Grade 2 ↑ 148 < 1E−12 

Grade 3 ↑ 246 < 1E−12 

Patient’s gender    

Normal ↓ 34  

Male ↑ 268 1.62E−12 

Female ↑ 147 1.62E−13 

Patient’s age    

Normal ↓ 34  

21–40 Yrs. ↑ 4 4.07E−07 

41–60 Yrs. ↑ 128 1.62E−12 

61–80 Yrs. ↑ 253 1.62E−12 

81–100 Yrs. ↑ 25 1.04E−04 

Patient’s race    

Normal ↓ 34  

Caucasian ↑ 260 < 1E−12 

African-American ↑ 12 1.30E−03 

Asian ↑ 87 8.88E−16 

Histological subtypes    

Adenocarcinoma (NOS) ↓ 34 < 1E-12 

Normal-vs-adenocarcinoma (diffuse) ↑ 155 8.03E-13 

Normal-vs-adenocarcinoma (signet ring) ↑ 69 4.60E-03 

Normal-vs-intestinal adenocarcinoma (NOS) ↑ 12 3.62E-14 

Normal-vs-intestinal adenocarcinoma (tubular) ↑ 73 1.62E-12 

Normal-vs-intestinal Adenocarcinoma (mucinous) ↑ 76 2.27E-05 

Normal-vs-intestinal adenocarcinoma (papillary) ↑ 20 3.48E-03 

Adenocarcinoma (NOS)-vs-adenocarcinoma (diffuse) ↑ 7 1.36E-03 

H. Pylori infection status    

Normal ↓ 34  

With H. pylori infection ↑ 20 3.68E−06 

Without H. pylori infection ↑ 157 < 1E−12 

Not available ↑ 153 1.62E−12 
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Figure 5 Heat map of SNX8 expression and DNA methylation status by UCSC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 Mutation and CNAs in SNX8 in gastric cancer by cBioPortal. (A) Nine mutations and one truncation 
in the SNX8 protein. (B)–(C) SNX8 mutation frequencies in gastric cancer. (D) The correlation between SNX8 

expression and CNAs in gastric cancer. CNAs, copy number alterations. 
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Co-expression of SNX8 gene in GC patients 

We finally conducted the co-expression of SNX8 gene 

by using the Oncomine database and palanisamy 

gastricdataset. It showed that several genes were 

positively co-expressed with SNX8 in GC, and the 

most highly correlated gene was CHST12 (R = 0.979) 

(Figure 8A). SNX8 was positively correlated with 

CHST12 by using GEPIA database (P-value = 0, R = 

0.51) and TCOA database (P < 0.001, R = 0.28) 

(Figure 8B–C). The heat map revealed that SNX8 was 

also closely related with CHST12 by using the UCSC 

Xena (Figure 8D). Our observation indicated that 

expression of SNX8 and CHST12 might be positively 

correlated and SNX8 could be involved in the CHST12 

signaling pathways in GC. 

 
Discussion 
 

As the fifth most common form of cancer in the world, 

GC is ranked as the third leading cause of cancer 

related deaths [21, 22]. In the patients with advanced 

stage GC, the clinical outcome has been quite 

unsatisfactory, in spite of the numerous advancements 

in the novel targeted therapy, radiotherapy and 

chemotherapy in recent decades [23]. Hence, it is 

crucial to explore the prediction of the clinical progress 

and prognosis with valuable biomarkers in the patients 

with GC [24, 25]. 

SNX8 is a PX-BAR domain sub-family of SNXs, 

which is reported as a Aβ toxicity enhancer and 

associated with Alzheimer's disease [26, 27]. It 

suggested that extreme changes in cholesterol reduce 

SNX8 expression and that overexpression of SNX8 

exacerbates aberrant handling of neuronal cholesterol 

[6]. Additionally, SNX8 plays vital roles in diverse 

cellular functions [28], which is involved in 

endocytosis and endosomal sorting [29, 30]. It was 

also reported that SNX8 is a positive regulator of the 

RNA virus-triggered induction of downstream effector 

genes and innate immune response [31]. However, the 

significance of SNX8 expression in the prognosis of 

GC remains unclear.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7 SNX8 expression and prognosis in gastric cancer patients. (A) OS; (B) FP; (C) PPS. PPS, 

post-progression survival; FP, progression-free survival; OS, overall survival. 
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Figure 8 Co-expression profile of the SNX8 gene in gastric cancer. (A) Co-expression profile of SNX8 identified 

using the Oncomine database. (B) Correlation between SNX8 and CHST12 expression in breast cancer analyzed 

using the GEPIA. (C) Co-expression analysis between CHST12 and SNX8 mRNA expression in gastric cancer 

determined using TCOA. (D) Heat map of SNX8 and CHST12 expression by UCSC Xena web-based tool.  
 

First, we indicated that the mRNA expression levels 

of SNX8 were upregulated in GC patients compare to 

normal samples by using Oncomine database, 

UALCAN cancer database and GEPIA database. 

Besides, in Oncomine database, it showed that SNX8 

was significantly upregulated in diffuse gastric 

adenocarcinoma and gastric intestinal type 

adenocarcinoma with respect to normal tissues. We 

also used the human protein atlas project to reveal that 

SNX8 protein was overexpressed in GC patients 

compared to normal glandular cells in healthy 

stomach. 

Second, we compared SNX8 mRNA expression with 

the clinical indicators in GC patients by using the 

UALCAN cancer database. The expression of SNX8 

was upregulated regardless of cancer stage (S1, S2, S3, 

and S4), gender (male and female), tumor grade (G1, 

G2, and G3), race (Caucasian, African-American, and 

Asian), age (20–40, 41–60, 61–80, and 81–100 Yrs), 

helicobacter pylori infection, and histological subtype. 

Then, we analyzed the mechanisms of SNX8 

dysregulation in GC. A lower level of the promoter 

methylation of SNX8 was found in the GC tissues, with 

its expression being negatively related to the DNA 

methylation. Besides, in the CNAs, amplification and 

gain were correlated with SNX8 higher expression. 

Thus, the SNX8 expression level may be correlated 

with DNA methylation and CNAs in the GC. 

Next, we analyzed the prognostic significance of 

SNX8 in GC. The results showed that high mRNA 

levels of the SNX8 was predicted to have poor OS, FP 

and PPS in GC patients by using the Kaplan-Meier 

Plotter. So the expression of SNX8 might be a useful 

biomarker for prognosis of GC. 

Finally, we conducted the co-expression of SNX8 

gene by using the Oncomine, TOCA, GEPIA and 

UCSC Xena web-based tools. CHST12 is the most 

highly correlated gene and it was positively correlated 

with SNX8 expression. CHST12 is a protein coding 

gene, and it regulates endosome to chondroitin sulfate 

biosynthesis [32]. CHST12 has been reported in 

various malignant tumors and exhibits an important 

role in carcinogenesis and progression [33], CHST12 

mRNA expression is associated with breast 

pericanalicular fibroadenoma [34]. Besides, higher 

mRNA expression of CHST12 was also measured in 

ovarian cancer samples in comparison to 

non-malignant ones [35]. After co-expression and 

correlation analysis in the present study, we conducted 

that CHST12 might be adopted as a promising 
predictive biomarker and potential therapeutic target 

with co-expressed SNX8 gene. 

 

Conclusion 
 

The higher SNX8 was identified to be associated with 

worse survival rate in GC patients in our study. 

Through CNAs and promoter methylation, the elevated 

expression of SNX8 could be regulated. Nevertheless, 

to investigate the molecular mechanism of these results, 

in-depth experiments would be needed. 
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