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Background: Bariatric surgery is emerging as a valuable treatment option for 
morbidly obese patients with type 2 diabetes mellitus (DM). The prevalence rate of 
nonalcoholic fatty liver disease (NAFLD) has been reported up to 74% to 90% of 
morbidly obese patients. NAFLD is a complex disease with interaction of genetic and 
environmental factors. This study is aimed to identify NAFLD and DM overlapping 
gene signature in morbidly obese patients underwent bariatric surgery. 
Methods: The Gene Expression Omnibus (GEO) is a database repository of sequence- 
and array-based data. We used the keywords “bariatric surgery”, “diabetes”, 
“nonalcoholic fatty liver disease” to search the GEO repository for materials for our 
study. We downloaded a series matrix file in which the data were normalized with 
GeneSpring. We selected differentially expressed genes (DEGs) between the NAFLD 
and no NAFLD groups, the DM and no DM groups which exhibited a 1.5-fold change 
(FC >1.5-fold) and a p value of <0.05.  
Results: There were 14, 194, 7 results for “bariatric surgery”, “diabetes”, 
“nonalcoholic fatty liver disease” in the GEO database, respectively. The GSE58979 
dataset contained 16 group I (<5% steatosis), 13 group II (NAFLD, 30-50% steatosis), 
14 group III (NASH) and 10 group IV (NASH + fibrosis F2-F3). The GSE15653 
dataset contained 5 lean control subjects undergoing elective cholecystectomy and 13 
obese subjects (9 with type 2 DM) undergoing gastric bypass surgery. DEGs between 
the NAFLD and no NAFLD groups, the DM and no DM groups were 343 and 679 
genes, respectively. NAFLD and DM overlapping gene signature revealed ACTA2, 
ANXA1, CCL8, IL1B, INSIG1, MT1M, RCAN1, TNFAIP6. 
Conclusions: Further clinical cohort studies are warranted to investigate the predicted 
biomarkers and pathways using online databases in morbidly obese patients 
undergoing bariatric surgery. It may help clinical physicians for the identification of 
patients most likely to benefit from bariatric surgery. 
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Table 1. NAFLD and DM overlapping 8-gene signature expression 

Gene NAFLD DM 

ACTA2 -0.64359 0.628312 

ANXA1 0.814897 0.957755 

CCL8 1.230522 0.646791 

IL1B 0.79868 -0.74024 

INSIG1 0.694476 0.716084 

MT1M 0.975163 0.711199 

RCAN1 0.806639 -1.03352 

TNFAIP6 0.907797 0.835478 

 
 
Figure 1. NAFLD and DM overlapping gene signature expression pattern 

 


