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Causal association between autism spectrum disorder and gut

microbiota based on Mendelian randomization analysis
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Abstract; Objective To explore the causal relationship between gut microbiota (GM) and autism spectrum disorder
(ASD) by Mendelian randomization, in order to provide insight for ASD treatment. = Methods GWAS data on gut
microbiota from the MiBioGen public database and GWAS data on ASD from the IEU Open GWAS database were utilized.
Independent genetic loci significantly associated with the relative abundance of gut microbiota were extracted as instrumental
variables (IVs) based on preset thresholds. The effect size odds ratio (OR) and 95 % confidence interval (CI) were primarily
assessed using the inverse-variance weighted method. The stability and reliability of the results were verified using leave-
one-out analysis, heterogeneity tests, and horizontal pleiotropy tests.  Results Increased abundances of Dorea (OR =
0.811, 95%CI: 0.686 - 0.959), Ruminiclostridium5 (OR=0.812, 95%CI; 0.687 - 0.961), RuminococcaceaeUCG005
(OR=0.776, 95% CI: 0.670 - 0.898), Ruminococcus1 (OR=10.831, 95% CI. 0.705 - 0.981), and Sutterella (OR=
0.821, 95% CI: 0.684 - 0.987) were associated with a decreased risk of ASD. However, an increase in Turicibacter
abundance was associated with an increased risk of ASD (OR =1.140, 95%CI: 1. 008 - 1. 290). Leave-one-out analysis
showed stable results, with no strong influential IVs. and the effects of heterogeneity and horizontal pleiotropy on causal
effect estimation could be excluded. Conclusions Among gut microbiota, Dorea, Ruminiclostridium5,
RuminococcaceaeUCGO05, Ruminococcusl, and Sutterella are protective factors for the occurrence of ASD, and their
increased abundances may reduce the incidence of ASD. In contrast, Turicibacter is a risk factor for the occurrence of ASD,

and its increased abundance may increase the incidence of ASD.
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Tab. 1 Main results of MR analysis
B SES 5k T HAE & (n) B 1A S: i P{H OR {8 95%CI
Dorea MR Egger 10 —0.047 0. 236 0. 849 0.955 0.601~1.517
Weighted median 10 —0.112 0.121 0. 355 0. 894 0.706~1.133
Ivw 10 —0.210 0. 086 0.014 0. 811 0. 686~ 0.959
Simple mode 10 —0.091 0.182 0.628 0.913 0.640~1. 303
Weighted mode 10 —0.081 0.169 0. 643 0.922 0.662~1. 285
Ruminiclostridium5 MR Egger 11 —0.079 0.353 0. 828 0. 924 0.462~1. 846
Weighted median 11 —0.237 0.114 0. 037 0. 789 0.631~0.986
Ivw 11 —0. 208 0. 086 0. 015 0.812 0.687~0.961
Simple mode 11 —0. 264 0.192 0. 200 0.768 0.527~1.120
Weighted mode 11 —0. 258 0.181 0. 184 0. 773 0.542~1.101
RuminococcaceaeUCG005 MR Egger 14 —0.201 0.222 0. 384 0. 818 0.529~1. 265
Weighted median 14 —0.183 0.098 0.062 0. 833 0.687~1.009
IVW 14 —0. 254 0.075 0. 001 0.776 0.670~0. 898
Simple mode 14 —0.182 0.142 0.222 0. 834 0.631~1.101
Weighted mode 14 —0.182 0.129 0. 181 0. 834 0.648~1.073
Ruminococcusl MR Egger 10 —0.253 0. 225 0.293 0.777 0.500~1. 206
Weighted median 10 —0.114 0.110 0. 300 0. 892 0.719~1.107
IVw 10 —0.185 0.084 0.028 0. 831 0.705~0. 981
Simple mode 10 —0.036 0. 166 0. 831 0. 964 0.697~1. 334
Weighted mode 10 —0.039 0.166 0.821 0.962 0.694~1. 333
Sutterella MR Egger 12 —0.591 0. 468 0.236 0. 554 0.221~1. 387
Weighted median 12 —0. 256 0.101 0.012 0.774 0.635~0. 944
VW 12 —0.197 0. 094 0. 036 0.821 0. 684~0. 987
Simple mode 12 —0.415 0.218 0. 083 0. 660 0.431~1.012
Weighted mode 12 —0.404 0. 231 0.108 0. 668 0.425~1. 050
Turicibacter MR Egger 10 0.181 0. 268 0.518 1.199 0.709~ 2.027
Weighted median 10 0.153 0. 085 0. 074 1. 165 0.985~1. 377
Ivw 10 0.131 0.063 0. 037 1. 140 1. 008~1. 290
Simple mode 10 0.174 0. 149 0.272 1. 190 0.889~1.593
Weighted mode 10 0.169 0. 130 0.226 1. 184 0.918~1.529
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Fig. 4 Sensitivity analysis results of intestinal flora associated with ASD
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Tab. 2 Quality control results of intestinal flora with causal relationship to ASD
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Jr ik Q 1l Pl Egger # i 10 P {H P A
Dorea MR Egger 7.110 0.525
—0.012 0. 480 0. 607
VW 7.659 0.569
Ruminiclostridium5 MR Egger 4.568 0. 870
—0.008 0.716 0. 905
IVw 4.709 0.910
RuminococcaceaeUCG005 MR Egger 16. 361 0.175
—0. 005 0. 803 0.274
IVw 16. 449 0. 226
Ruminococcusl MR Egger 4.262 0.833
0. 006 0.752 0. 888
IVW 4. 369 0. 886
Sutterella MR Egger 18. 069 0. 054
0. 026 0.410 0.063
VW 19. 405 0. 054
Turicibacter MR Egger 7.615 0.472
—0.005 0. 852 0. 600
IVw 7.652 0. 570
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