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Bioinformatics analysis of expression of UDP-glucose
6-dehydrogenase in pancreatic cancer and its significance

LI Wenjun, REN Longfei, ZHAO Suyue, WANG Qianhe, ZHU Kexiang

(The Second Department of General Surgery, the First Hospital of Lanzhou University, Lanzhou 730000, China)

Abstract Background and Aims: UDP-glucose 6-dehydrogenase (UGDH) is a metabolic enzyme that converts UDP-

glucose to UDP-glucuronic acid, it affects the tumor invasion and drug resistance by participating in the

biosynthesis of glycosaminoglycan in tumor tissues. A number of studies have shown that UGDH gene is involved

in the occurrence and development of a variety of cancers. However, there is still no research concerning the

UGDH gene in pancreatic cancer, so this study was conducted to investigate the UGDH gene expression in

pancreatic cancer and its significance by bioinformatics approaches.

Methods: The differential expression of UGDH gene in pancreatic cancer tissue was analyzed in 4 data sets of the

Oncomine database. Survival analysis was performed based on the gene expression profiles and survival data of

the pancreatic cancer in TCGA database. Based on UALCAN database, the correlation between the expression of

UGDH gene and other genes in pancreatic cancer in TCGA was analyzed, and the genes with significant positive

and negative correlation with UGDH gene were obtained by Pearson coefficient method, and then, GO and

KEGG pathway enrichment analyses were performed, respectively. Based on the annotation of the whole human

genome from HGNC database, the expression profile of all mRNA in pancreatic cancer was extracted, and then

the gene base enrichment analysis of UGDH gene in pancreatic cancer was carried out by using GSEA analysis

software; the monogenic PPI network involving the UGDH gene was constructed by GeneMANIA, and the genes

appeared in the network were further enriched by Metascape, and then, the critical subnetworks were identified

by Cytoscape MCODE plug-in.

Results: UGDH gene expression was significantly up-regulated in pancreatic cancer samples, and the overall

survival rate was significantly higher and survival time was significantly longer in patients with low UGDH

gene expression than those in patients with high UGDH gene expression (all P<0.05). GO enrichment analysis

found that UGDH and its co-expressed genes were enriched in the endomembrane system organization, RNA

localization, proteasomal protein catabolic process, nucleocytoplasmic transport, nucleic acid transport and other

biological processes related to cancer. KEGG enrichment analysis showed that the differential expressed genes

were mainly enriched in cancer-related pathways such as protein processing in endoplasmic reticulum, autophagy-

animal, ubiquitin mediated proteolysis, protein export, spliceosome, RNA transport, mRNA surveillance

pathway, viral carcinogenesis, long-term depression, colorectal cancer, N-Glycan biosynthesis, pancreatic cancer

and sphingolipid signaling pathway, proteoglycans in cancer, renal cell carcinoma, human cytomegalovirus

infection, hepatitis B. GSEA analysis showed the enriched cancer-related pathways such as ubiquitin mediated

proteolysis, amino sugar and nucleotide sugar metabolism, aminoacyl-tRNA biosynthesis, oocyte meiosis, renal

cell carcinoma, basic transcription factors, sphingolipid metabolism, ErbB signaling pathways, adherens junction,

chronic myeloid leukemia, RIG-I like receptor signaling pathway, GNRH signaling pathway, insulin signaling

pathway, endometrial cancer, glioma, neurotrophin signaling pathway, MAPK signaling pathway, pancreatic

cancer. PPI prediction and key sub-network analysis revealed that HGS, UBE2V1, MAT2A and SUMO1 played

important roles in the interaction network.

Conclusion: UGDH gene expression is up-regulated in pancreatic cancer tissue, and is closely related to the

occurrence and development as well as the prognosis of pancreatic cancer. The results of this study may provide

important information and basis for future studies on the pathogenesis and molecular target therapy of pancreatic

cancer.
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Figurel UGDH expressions in pancreatic cancer samples and normal tissues in different data sets
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Figure 2 Relationship between UGDH expression in pancreatic cancer and the prognosis

A: Survival analysis of the effect of UGDH

expression on prognosis in UALCAN database; B: The optimal cut point obtained by using Survminer package; C: Survival analysis of

the relationship between UGDH and pancreatic cancer in TCGA database

F®1 TCGA BUEFERAE UGDH EE 5 HtEF %
Table 1 Coexpression relationship between UGDH gene and

other genes in pancreatic cancer in TCGA database

JEH Pearson %
IEmILERE (F 10 47)

PGM2 0.69
SLC33A1 0.68
NMD3 0.68
DHX36 0.67
SSR3 0.67
OSMR 0.67
NAAS50 0.66
SLC35F5 0.66
ATP13A3 0.66
GSPT1 0.65
Fm Rk (10 A7)
C190rf60 -0.38
FITM1 -0.37
ATP5D -0.37
NDUFS7 -0.36
COMTD1 -0.35
P2RY11 -0.35
C160rf48 -0.35
FBXLI15 -0.34
HEXDC -0.34
TRAPPCS -0.33
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Enrichment results

G0:0010256~endomembrane system organization
GO:0006403~RNA localization
G0:0010498~proteasomal protein catabolic process
G0:0006913~nucleocytoplasmic transport
G0:0050657~nucleic acid transport
G0:0005798~Golgi-associated vesicle
GO:0005635~nuclear envelope
G0:0035770~ribonucleoprotein granule
G0:0036464~cytoplasmic ribonucleoprotein granule
G0:0010494~cytoplasmic stress granule
G0:0019787~ubiquitin-like protein transferase activity
GO:0016758~transferase activty, transferring hexosyl groups
G0:0004842~ubiquitin-protein transferase activity
G0:0003924~GTPase activity
G0:0003725~double-stranded RNA binding
hsa04141~Protein processing in endoplasmic reticulum

Term

. GO BP
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. GO MF
. KEGG

hsa04140~Autophagy - animal

Description

hsa04120~Ubiquitin mediated proteolysis
hsa03060~Protein export
hsa03040~Spliceosome

hsa03013~RNA transport
hsa03015~mRNA surveillance pathway
hsa05203~Viral carcinogenesis
hsa04730~Long-term depression
hsa05210~Colorectal cancer
hsa00510~N-Glycan biosynthesis
hsa05212~Pancreatic cancer
hsa04071~Sphingolipid signaling pathway
hsa05205~Proteoglycans in cancer
hsa05211~Renal cel carcinoma
hsa05163~Human cytomegalovirus infection
hsa05161~Hepatitis B
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Figure 3 Function and pathway enrichment bar graph of genes

significantly co-expressed with UGDH gene in pancreatic

cancer

http://www.zpwz.net



%3

FXE, & RE BB - WA - MARE RS AL Rk R AU B RF T 329

2.4 GSEA &#f

GSEA 73 BT J& — Bl Bt X 42 Ak DA 21 3 2k 3% 85 B
WG 0 M7 ik, R IEAL — 4> Wi de & Ly 2E X
A 10 5 (R A 15 3 B AR S R 1) 2 T 3% b 18 0 A
A, T A BT R A R TTRR . An 25 K4
7~ UGDHTEBEIRIE 89 GSEA > Hr s 4L B LLR
SR CE . RN FHEHKBIEN . |
S A0 H R B A . LR A . OB AR Y
WY R A R R T BRI
W ErbBAE Sl B RERR S 0 R 401 i

. RIG-TREAZ R[5 515 Sl B% . (R M BRI R BRIk
WERETEM. BRRESEE . 5N EE .
MAEKRE., MEEREAFSHEE . NFE
FH . MAPKfF i % . BRARIE S ($4P<0.05) o A
2R R E BN R . A ERE
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Table 2  Significantly enriched pathways from GSEA analysis results

NAME NOM p-val FDR q-val FWER p-val
UBIQUITIN_MEDIATED_PROTEOLYSIS 0.00396 1 0.436
AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM 0.004057 1 0.458
AMINOACYL_TRNA_BIOSYNTHESIS 0.035052 1 0.603
OOCYTE_MEIOSIS 0.013672 1 0.669
RENAL_CELL_CARCINOMA 0.016032 1 0.672
BASAL_TRANSCRIPTION_FACTORS 0.021956 0.986034 0.687
SPHINGOLIPID_METABOLISM 0.041502 0.967961 0.722
ERBB_SIGNALING_PATHWAY 0.013619 0.902612 0.73
ADHERENS_JUNCTION 0.032454 0.827084 0.733
CHRONIC_MYELOID_LEUKEMIA 0.027505 0.752819 0.739
RIG_I_LIKE_RECEPTOR_SIGNALING_PATHWAY 0.038168 0.676407 0.751
GNRH_SIGNALING_PATHWAY 0.011342 0.531642 0.766
INSULIN_SIGNALING_PATHWAY 0.007767 0.491293 0.781
ENDOMETRIAL_CANCER 0.045545 0.437841 0.792
GLIOMA 0.032129 0.411262 0.793
NEUROTROPHIN_SIGNALING_PATHWAY 0.043307 0.373898 0.81
ENDOCYTOSIS 0.041667 0.393587 0.821
MAPK_SIGNALING_PATHWAY 0.035382 0.367331 0.838
PANCREATIC_CANCER 0.056338 0.451744 0.79

Enrichment plot: KEGG_PANCREATIC_CANCER
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Figure 4 The pancreatic cancer pathway enriched by GSEA analysis
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Figure S Analysis of the interactions of UGDH with other genes A: Results of PPI analysis of UGDH and other genes constructed by
GeneMANIA; B: The key subnetworks identified in the PPI network by using Cytoscape MCODE plugin; C: Function and pathway

enrichment analysis of genes in the network by using Metascape

Correlation of UGDH and HGS by Pearson method Correlation of UGDH and UBE2V1 by Pearson method Correlation of UGDH and MAT2A by Pearson method Correlation of UGDH and SUMO1 by Pearson method
cor=0.358, P=7.234e-7 cor=0.67, P=2.2e-16 cor=0.414, P=6.519¢-09 cor=0.647, P<2.2¢-16
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Figure 6 Co-expression relationship between the key subnetworks of PPI analysis and UGDH gene
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