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[ABSTRACT ] Objective: To identify key genes and pathways associated with the molecular biological mechanisms of major
depressive disorder through bioinformatics analysis in the Gene Expression Omnibus (GEO) public database of the National Cen-
ter for Biotechnology Information website. Methods: The whole-transcriptome brain expression profile dataset (GSE101521) was
obtained from the GEO database. Differentially-expressed genes (DEGs) in the normal group (non-psychiatric human) and the
MDD group (depressive patients) were identified by applying Networkanalyst online database. Gene ontology (GO) analysis and
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis were performed to function annotation and enrichment
analysis. After that, STRING online database was conducted to protein - protein interaction (PPI) network, and Cytoscape.3.7.2
software was performed to module analysis. Results: Out of the 41 DEGs identified from normal tissue samples and MDD, 39
were upregulated and 2 were downregulated. GO enrichment analysis discovered that DEGs were primarily involved in inflammato-
ry response, and KEGG pathway analysis suggested that the most chiefly pathways related to MDD were 1L.-17 signaling path-
way, TNF signaling pathway and NOD-like receptor signaling pathway. Six hub genes (IL6, CXCLS8, ILIB, FOS, CCLZ2, and

CXCL2) were identified by PPI network and module analysis. Conclusion: Our current study detected novel markers and targets
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involved immune system, which are involved in pivotal biological mechanisms related to the pathogenesis of major depression.

Looking forward, these findings still need to be validated in future experimental studies.

[KEYWORDS ] Major depressive disorder; Differentially-expressed genes; Signaling pathway ; Bioinformatics
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Fig1 Volcano plot of genes with different expressions
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Fig2 GO and KEGG enrichment analyses of DEGs
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Tab 1 Genes showing significant expressions between the normal and MDD groups.

Ensembl gene ID Gene symbol logFC P value adj. P val Up/down—regulated
ENSG00000173110 HSPAG 5.8737 7.23E-16 2.30E-11 up—regulated
ENSG00000225217 HSPA7 4.462 6 9.99E—-13 1.59E-08 up—regulated
ENSG00000255823 MTRNRZ2LS —3.5736 7.15E-12 7.58E-08 down—regulated
ENSG00000149257 SERPINH 1 2.8477 1.86E—11 1.48E-07 up—regulated
ENSG00000169429 CXCLS 3.7158 2.09E-10 1.33E-06 up—regulated
ENSG00000007908 SELE 3.134 1 7.36E-09 2.74E-05 up—regulated
ENSG00000108691 CCL2 2.3278 7.73E-09 2.74E-05 up—regulated
ENSG00000125538 ILIB 24031 2.37TE-08 5.79E-05 up—regulated
ENSG00000261441 AC124068.2 2.7239 5.78E-06 0.0075 57 up—regulated
ENSG00000136244 IL6 3.0355 9.60E—-06 0.0103 55 up—regulated
ENSG00000129988 LBP 2.378 4.43E-05 0.033271 up—regulated
ENSG00000162772 ATF3 1.800 9 7.74E-09 2.74E-05 up—regulated
ENSG00000170345 FOS 1.722 3 1.73E-08 5.00E-05 up—regulated
ENSG00000118503 TNFAIP3 1.618 1.14E-07 0.000 26 up—regulated
ENSG00000138135 CH25H 1.2212 4.45E-07 0.000 943 up—regulated
ENSG00000132002 DNAJBI 1.269 7.87TE-07 0.001 479 up—regulated
ENSG00000204389 HSPAIA 1.55 7.90E-07 0.001 479 up—regulated
ENSG00000217527 RPS16P5 1.916 3 1.04E—-06 0.001 83 up—regulated
ENSG00000204388 HSPAIB 1.488 6 1.12E-06 0.001 876 up—regulated
ENSG00000198805 PNP 1.073 4 1.76E—-06 0.002 802 up—regulated
ENSG00000166592 RRAD 1.578 5 2.12E-06 0.003 215 up—regulated
ENSG00000125740 FOSB 1.564 6 4.16E—-06 0.006 012 up—regulated
ENSG00000115008 ILIA 1.6225 5.33E-06 0.007 372 up—regulated
ENSG00000137801 THBS1 1.2124 5.94E-06 0.007 557 up—regulated
ENSG00000106211 HSPB1 1.2338 7.34E-06 0.008 704 up—regulated
ENSG00000124762 CDKNIA 1.3617 8.49E—-06 0.009 652 up—regulated
ENSG00000081041 CXCL2 1.854 7 1.27E-05 0.013 026 up—regulated
ENSG00000105825 TFPI2 1.9105 1.80E-05 0.017 307 up—regulated
ENSG00000197405 C5ARI1 1.1513 2.20E-05 0.020 577 up—regulated
ENSG00000143333 RGS16 1.0112 2.47E-05 0.022 019 up—regulated
ENSG00000128016 ZFP36 1.3924 2.71E-05 0.023 341 up—regulated
ENSG00000006327 TNFRSFI12A 1.520 2 3.15E-05 0.026 388 up—regulated
ENSG00000151929 BAG3 1.3813 3.57E-05 0.029 147 up—regulated
ENSG00000146410 MTFR2 1.384 1 3.84E-05 0.030 542 up—regulated
ENSG00000214814 FERILG —1.6258 4.04E-05 0.031 33 down—regulated
ENSG00000139151 PLCZI 1.4809 4.50E—05 0.033 271 up—regulated
ENSG00000148926 ADM 1.352 5 5.00E-05 0.034 381 up—regulated
ENSG00000146904 EPHA1 1.007 1 5.14E-05 0.034 381 up—regulated
ENSG00000133874 RNF122 1.2358 5.19E-05 0.034 381 up—regulated
ENSG00000109321 AREG 1.8551 5.83E-05 0.036 681 up—regulated
ENSG00000230650 ACI140479.2 1.827 4 6.89E-05 0.042 138 up—regulated
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Fig3 PPI network analysis of DEGs and MCODE clusters
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