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[ Abstract] Objective To explore the causal relationship between epilepsy (EP) and type 1 diabetes
mellitus (TIDM) based on Mendelian randomization (MR) method, and to apply bioinformatics analysis to
screen the key genes of EP and T1IDM. Methods Relevant data of EP and T1IDM was obtained from the IEU
Open GWAS Project database. Single nucleotide polymorphisms (SNPs) significantly associated with exposure
factors were selected as instrumental variables. The inverse variance weighted (IVW) method was the main
method of MR analysis, and odds ratio (OR) was adopted to analyze the causal relationship between EP and
T1DM. The gene chip dataset of EP and T1DM were downloaded through the Gene Expression Omnibus
(GEO) database, and common differentially genes were taken for enrichment analysis. The Cytohubba toolkit
of Cytoscape software was used to obtain the genes with the top 10 Degree values and screen the key genes to
explore the common mechanism of EP and T1IDM. Results The results of MR analysis showed that generalized
epilepsy (GE) was a risk factor for TIDM (OR=1.173, 95%CI: 1.007-1.367, P=0.040). The results of bioinformatic
analysis showed that there were 12 common differential genes between EP and T1DM, namely CD69, CXCL],
DACHI, ELANE, FOLR3, HBB, HIST2H2BE, HP, PMP22, PTGDS, SKAP1 and TAGAP. The results of Gene
Ontology (GO) analysis showed that the biological process (BP) of common differential gene was mainly
enriched in antimicrobial humoral immune response mediated by antimicrobial peptide, acute inflammatory
response, myeloid leukocyte mediated immunity, etc.; cellular component (CC) was mainly enriched in specific
granule lumen, tertiary granule lumen, specific granule, secretory granule lumen, cytoplasmic vesicle lumen,
vesicle lumen, tertiary granule, etc.; molecular function (MF) was mainly enriched in organic acid binding,
serine-type endopeptidase activity, serine-type peptidase activity, serine hydrolase activity, etc. The results of
Kyoto Encyclopedia of Gene and Genomes (KEGG) pathway analysis showed that the common differential
genes were enriched in antifolate resistance, folate transport and metabolism, African trypanosomiasis, malaria,
legionellosis, arachidonic acid metabolism, epithelial cell signaling in Helicobacter pylori infection. The key
genes HBB, PMP22, HP, FOLR3, CD69, DACHI, ELANE, and PTGDS may be biomarkers or therapeutic targets
for EP and T1DM. Conclusion GE was one of the risk factors for 7/DM and HBB, PMP22, HP, FOLR3, CDG69,
DACHI, ELANE, and PTGDS may be the key argets for the treatment of EP and TIDM.
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Table 1. Summary of data from Mendelian randomization analysis studies

S Ml IR GWAS ID% FEAFIFRIE R SNPsHiit  BUR AT
AU R NA ehi—a—GCST90014023 Ly eill 520 580 59999 551 2021
AT ILAE ieu—b-8 A NFP 44 889 4880492 2018
AT ILAE ieu-bh-9 RGN Fp 33446 4867 068 2018
Sk ILAE ieu—h-10 A NFh 39 348 4862782 2018
ThF L R SRy P i ILAE ieu-h-14 A NFh 30 480 4948 714 2018
Plsif B R E Y A T MR ILAE ieu-h-16 TR N F 29 905 4988 035 2018
JLEERAP VSR ILAE ieu-h-13 RA N Fp 30 470 4979765 2018
AR PN ILAE ieu—h—12 R NFp 30 092 4986 340 2018
H AR UBEZE P ILAE ieu—h—17 RGN Fp 30 858 4983 225 2018
S 78 [T 1 Jey k- A ILAE ieu—h-11 A NFh 32393 4988 872 2018
CREES RSP S W e] ILAE ieu—h-15 TRAE NFh 32747 4987 264 2018

E: SNPsARM B S A, NAK RS LG L BRSFLAL; ILAEN BFRIHMIR L LB MmEe4,
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F2 MANEEREVLSHTHI100SNPsEEFER
Table 2. Specific information on the 10 SNPs included in the Mendelian randomization analysis
SNPs YOV AL R AR A5 K] eaf B se PlE Fff
1510060382 T C 0.496 8 -0.072527 1 0.012550 1 7.50E-09 88.189 066
151044352 T G 04213 0.075176 3 0.0125629 2.17E-09 92.417 346
rs11890028 G T 0.278 9 -0.075 659 2 0.013 849 4 4.68E-08 77.182 140
rs11943905 T C 0.273 6 0.077 543 4 0.014 1116 3.90E-08 80.125 187
1$13200150 G A 0.307 6 -0.078 175 5 0.0134345 5.92E-09 87.290 098
1s1402398 A G 0.624 7 -0.086 618 6 0.012 766 2 1.16E-11 118.073 154
152833098 A G 0.629 9 0.073 068 0.0129553 1.70E-08 83.459 499
154665630 T C 0.888 6 -0.108 987 0.019 895 4 4.30E-08 78.833 646
1$68082256 A G 0.2059 —0.093 404 1 0.015 5053 1.70E-09 95.686 886
1s887696 T C 0.666 2 -0.072 680 6 0.0131145 3.00E-08 78.758 550
iE: SNPsARMH IR S Atk; eal AR B FAERRIME; PASL IR E G EAL; se HPAIAF AR,
Exposure Outcome Method N SNPs OR(95%Cl) P value
RE@RS 1EIRR vw 3 0.871(0.607,1.249) 0.543
Z2EIETMA 1ERRR vw A 10 1.173(1.007,1.366) 0.040
1EERE ikl vw = 52 0.989(0.974,1.005) 0.198
1R ERE 2EIEFER vw [ 48 1.000(0.972,1.028) 0.988
1EERA B vw FH 55 0.994(0.977,1.012) 0.553
TEUERSE FEREHFIERT vw L 54 0.994(0.989,1.000) 0.056
1R ERE FOELWETR vw 438 0.999(0.996,1.001) 0.592
1EERA JUEE SRR vw 52 0.997(0.994,1.000) 0.178
TEERSE EDELRBREER vw 55 1.000(0.997,1.003) 0.598
1EERRE B S E B R vw 55 0.998(0.993,1.004) 0.705
TEERS HREMEERIEN ST AER VW 52 0.999(0.997,1.001)  0.400
1EERSE BOENREEERR vw 49 1.000(0.996,1.003) 0.971
T T T T
0.6 0.9 1.2 iy

E1 &HIERMBEILSITESR
Figure 1. Results of Mendelian randomization analysis
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Figure 2. Results of sensitivity analysis
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Figure 3. Screening of differential genes of epilepsy
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Figure 4. Screening of differential genes of type 1 diabetes mellitus
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