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Association between Hashimoto’ s thyroiditis and ischaemic
stroke and screening of key genes based on Mendelian randomization

and bioinformatics methods
ZHANG Zhe* , WEN Cong, ZHANG Kai — yun, XU Rui
" Department of Cardiology, Central Hospital Affiliated to Shandong First Medical University, Jinan,
Shandong 250013, China

Abstract : Objective  This study aimed to explore the causal relationship between Hashimotos thyroiditis ( HT) and ischemic
stroke (IS) through Mendelian randomization ( MR) and to identify key interacting genes using bioinformatics methods.
Methods Single nucleotide polymorphisms (SNPs) significantly associated with exposure factors were selected as instrumental
variables. The random - effects inverse — variance weighted method (IVW) was used as the main analysis method of MR
analysis, and the odds ratio (OR) evaluated the causal association of HT and IS. The HT and IS datasets were downloaded
from the GEO database. HT data were subjected to Weighted gene co — expression network analysis (WGCNA) and differential
analysis and screened for overlapping genes between the two diseases by intersection of differential genes in IS. Hub genes were
obtained by intersecting the top 20 genes in the five algorithms of the Cytoscape software cytoHubba package. LASSO regression
was applied to identify key comorbidity genes. Results IVW results showed that HT was a risk factor for the development of IS
(OR=1.087, 95%CI. 1.001 - 1. 181, P =0.048) while IS did not increase the risk of HT (OR =1.159, 95% CI 0. 899 —
1.494, P =0.256). Integration analysis of HT and IS data identified 102 overlapping genes. A total of 11 Hub genes were
identified by the five algorithms. LASSO regression ultimately identified SERBP1 and WDR75 as key comorbidity genes.
Conclusion This study demonstrates that HT may be a risk factor for the development of IS through MR analysis and identified
SERBP1 and WDR75 as key comorbidity genes for HT with IS using bioinformatics methods, which may be the potential
therapeutic target for HT patients with IS.
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TR 1 ~5 B, WE sy 3 J6 2.5 # . A R W = 2K
P T 249 752 IR, A4 52 185 B R W AR AR R 3
HNSHRNY R ~5 /K29 M6 ~15 /K53 %
J 16 ~25 /K34 Gk 26 ~35 /K5 Fk 36 +
KR FE T,

&1 HT 5 IS 9 CWAS LB HE A R 2415 8
Table 1 Information on GWAS summary statistics of HT and IS

Fe 1D FEA L (1)) SNP %1z [UEASE 3
B ORI %6 ebi — a — GCST90018855 395 640 24 146 037 LN
el Pk R A< finn — b - 19_STR_EXH 212 774 16 380 445 EIPN
B R A 5t ieu —b - 142 249 752 12 003 613 SN
B JE ARG B ieu—b-73 335 394 11 887 865 TIPN

1.1.2 T HEARFEME T HA & (Instrumental
variables , TVs) §ifi /& = K" . @ B MR %, TVs
5 R FZRIRAR S ; @ PR, IVs JhST T 520 2%
FE N2, SRy (TR 2= R 3R s OHEMMEAR 15, TVs (R i 52 5%
KR s 2 Jm A &, W 1, Rife THA R, DL P
<5 x 107 N %M, ik 5 BR 75 ARG SNPs,
{RFFAR 3% B A 47 ( Linkage disequilibrium, LD) , 3%
BN 7 =0.001,kb =10 000, F > 10 MriEHERR

55 THAR R, 3058 T HAS R R A

1.1.3 MR A 58Uttt s MR 04,
PLHT S 55, 1S &5 Ry kA7 ik ] MR 2347 ; 9 3FAG
IS 5 HT iy S ) BREROCIEC, L) 1S Sy #2288 , HT 45 )m ik
Fy B i) MR 2347 5 BEHLASN 395 5 22 AL (Inverse —
variance weighted, IVW) Sy B0 J7 15, ik f& 20
S TR AR AR, TVW 32 060 PR SR 000, A 11 fe
o MR - Egger [ JALh A4 ( Weighted
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Fig.1 Mendelian randomization condition assumptiondiagram
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Table 2 Results of the univariate MR analysis of the relationship
between HT and IS

Jrik %Ngg OR 95% CI Pl
Inverse variance weighted 12 1.087 1.001 ~1.181 0.048
MR Egger 12 1.017 0.800 ~1.292 0.896
Weighted median 12 1.043  0.965~1.126 0.290
Simple mode 12 1.018 0.895~1.158 0.79%
Weighted mode 12 1.018 0.930~1.113 0.708

®3 HT 5 IS KAMZAH MR pHréh R

Table 3 Results of the multivariate MR analysis of the
relationship between HT and IS
= . SNP
REEHR Boht OR 95% CI P
WA HUR IR %8 9 1. 085 1.021 ~1. 154 0. 009
BRI AR i 17 0.959  0.851~1.082  0.497
B SRR A 31 1111 0.748 ~1.651  0.603
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2.1.2 UM HT Cochran Q RIS &5 AR W AFEAEKFEZHME(P >0.05) W&k 4, “BH k" K
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IVW 2558 MR - Egger [a] )59 25 5478 %] MR 43 #74

R4 URTED BTSSR

Table 4 Results of the sensitivity analysis

aﬁ ] SRR KF 2R S
i i ik 0 fi P R SE P
A AR IR S i A i 2 T MR - Egger 23.803 0. 008 0.013 0.021 0. 569
VW 24. 629 0.010
e it A i 26 b7 NEER N MR - Egger 68. 936 <0.001 0.030 0.038 0.438
IVW 72.337 <0.001
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