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SUMMARY

Background: Observational studies suggest that there are associations among gut microbiota, disorders of gut—
brain interaction (DGBIs) and psychiatric disorders. Therefore, the aim of this study was to use Mendelian ran-
domization (MR) to systematically identify the causality of the associations among the abundances of several gut
microbiota and the risk of developing DGBIs and psychiatric disorders.

Methods: Genetic data associated with gut microbiota, DGBIs, and psychiatric disorders were obtained from
large-scale genome-wide association studies (GWASS). Inverse-variance weighting, MR-Egger, and weighted me-
dian methods were used to examine causal associations. The sensitivity analyses were conducted via the MR-Egger
intercept test, Cochran's Q test, MR-pleiotropy residual sum and outlier (MR-PRESSO) test, leave-one-out analy-
sis, and funnel plots. Reverse-MR analysis was performed to evaluate the possibility of reverse causation. Finally,
we used MR mediation analysis to explore potential mediators of the causal associations among the abundances of
gut microbiota and the risk of developing DGBIs and psychiatric disorders.

Results: Our MR analysis revealed 44 causal relationships between the abundances of several gut microbiota and
the risk of developing DGBIs and 66 causal relationships between the abundances of several gut microbiota and
the risk of developing psychiatric disorders. In addition, in the reverse-MR analysis, 15 causal relationships be-
tween the risk of developing DGBIs and the abundances of several gut microbiota and 47 causal relationships be-
tween the risk of developing psychiatric disorders and the abundances of several gut microbiota were explored.
Our results showed that the abundances of some microbiota and their child taxa might be closely associated with
the risk of developing certain diseases. Moreover, we observed one causal relationship between the risk of devel-
oping DGBIs and the risk of developing psychiatric disorders and 7 causal relationships between the risk of devel-
oping psychiatric disorders and the risk of developing DGBIs. Compared with the causal effect of the risk of de-
veloping DGBIs on the risk of developing psychiatric disorders, the risk of developing psychiatric disorders was
more likely to causally influence the risk of developing DGBIs. Further sensitivity analyses reinforced the robust-
ness of these results.

Conclusions: Our results indicate potential genetic predispositions linking gut microbiota, DGBIs, and psychiatric
disorders. This information may be useful for providing new insights into the underlying pathophysiological mod-
ulators and treatment strategies for bidirectional dysregulation of brain-gut interactions.
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Supplementary Data

Figure S1. Scatter plots (A), leave-one-out plots (B) and funnel plots (C) of positive MR results for the causal effects of the
abundances of several gut microbiota on the risk of developing DGBIs.
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Exposure: family.Erysipelotrichaceae; Outcome: FD
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Exposure: genus.LachnospiraceaeFCS020group; Outcome: FD
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Exposure: genus.Dialister; Outcome: IBS
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Exposure: genus.Ruminococcus2; Outcome: IBS

A Mendelian Randomization Study
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Exposure: genus.Turicibacter; Outcome: IBS

Z. Wang et al.
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Exposure: genus.FamilyX111UCGO001; Outcome: FC

Z. Wang et al.
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Figure S2. Scatter plots (A), leave-one-out plot (B) and funnel plot (C) of positive MR results for the causal effects of the risk of
developing DGBIs on the abundances of several gut microbiota.
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Exposure: FD; Outcome: genus.Ruminiclostridium5
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Exposure: FC; Outcome: genus.Eubacteriumventriosumgroup
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Figure S3. Scatter plots (A), leave-one-out plot (B) and funnel plot (C) of positive MR

abundances of several gut microbiota on the risk of developing psychiatric disorders.
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A Mendelian Randomization Study

Exposure: family.Porphyromonadaceae; Outcome: Anxiety
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Exposure: genus.Howardella; Outcome: Anxiety

Z. Wang et al.
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A Mendelian Randomization Study

Exposure: genus.RuminococcaceaeUCG005; Outcome: ASD
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Exposure: genus.Victivallis; Outcome: ASD

Z. Wang et al.
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Exposure: family.Alcaligenaceae; Outcome: BIP

A Mendelian Randomization Study
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Exposure: genus.Bacteroides; Outcome: BIP

Z. Wang et al.
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Exposure: genus.Oscillospira; Outcome: BIP

A Mendelian Randomization Study
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Exposure: family.BacteroidalesS24.7group; Outcome: ED

Z. Wang et al.
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A Mendelian Randomization Study

Exposure: class.Alphaproteobacteria; Outcome: MDD
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Exposure: genus.Butyricicoccus; Outcome: MDD

Z. Wang et al.
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Exposure: genus.Parabacteroides; Outcome: MDD
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Exposure: genus.Slackia; Outcome: MDD

Z. Wang et al.
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A Mendelian Randomization Study

Exposure: genus.Eubacteriumbrachygroup; Outcome: PTSD

A

SNP effect on PTSD

MR Test

Inverse variance weighted Weighted median

/ MR Egger

0.05-

0.05-

0.10 015 020 0.25 0.30
SNP effect on genus.Eubacteriumbrachygroup

15720439

151384862

rs112617308

1512151423

rs9613196

156501693

rs2913110

1513139592

1373109919

. . . '

0.15 -0.10 -0.05 0.00
MR leave-one-out sensitivity analysis for

‘genus. Eubacteriumbrachygroup’ on 'PTSD'

MR Method
Inverse variance weighted

MR Egger

B8.0-

7.0-

0.2

Exposure: genus.LachnospiraceaeNK4A136group; Outcome: PTSD

A

SNP effect on PTSD

MR Test

Inverse variance weighted Weighted median

/ MR Egger

0.04-

-0.04-

-0.08-

0.1 0.2
SNP effect on genus.LachnospiraceaeNK4A136grou

17073658
rs12362320

rs10852110
rs12611395
511263808

rs2854
157832116
rs2880566
rs954878
rs73044693

r

rs160061
rs4855932

rs68104925

'
0.00

All

-0.25 -0.20 -0.15 -0.10 -0.05
MR leave-one-out sensitivity analysis for
‘genus. LachnospiraceaeNKdA 136group’ on PTSD'

MR Method
Inverse variance weighted

MR Egger

0.4 0.2 00

Brv

Exposure: genus.Prevotella9; Outcome: PTSD

A

SNP effect on PTSD

MR Test

Inverse variance weighted Weighted median

/" MR Egger

0.075-

0.050-

-0.025-

-0.050-
01 02 03
SNP effect on genus.Prevotellad

57237248

rs117271932
rs4968431
rs4821647
1746764
152485052
1512648235
rs72815774
18613013
1511199734
1510512344
159428102
516966465
rs1304512
rs7976209
rs111500883
12883313
rs11685699

rs2104588

All
0.05 0.10 0.15

MR leave-one-out sensitivity analysis for
‘genus.Prevotellad’ on 'PTSD"

'
0.00

0.20

MR Method
Inverse variance weighted

MR Egger

0.2

Exposure: genus.RuminococcaceaeUCG004; Outcome: PTSD

A

SNP effect on PTSD

MR Test

Inverse variance weighted Weighted median

/" MR Egger

0.050-

0.025-

0.000-

-0.025-

0.150
SNP effect on genus.RuminococcaceaeUCG004

0.050 0.075 0.100 0.425

rs7568771

rs11961899

rs7123615

rs6769553

1s9818949

rs872501

rs3800154

1550351

1510876229

rs12125734

rs2248146

rs511258

01 02 03
MR leave-one-oul sensitivity analysis for
‘genus.RuminococcaceasUCGO04' on 'PTSD"

MR Method
Inverse variance weighted

MR Egger

6.0~

55-

1/SEy

5.0-

0.2 0.0

Clin. Lab. 7/2025

29




Exposure: class.Alphaproteobacteria; Outcome: SCZ

4

. Wang et al.

A MR Test

Inverse variance weighted
/. MREgger
0.02-
0.01-
0.00- .

L)
0.01 /

4

SNP effect on SCZ
.

-0.02-

-0.03- +
0.05 0.10
SNP effect on class.Alphap

Weighted median

0ls
rotecbacteria

162285697

rs65876211

rs12977163

rs34569731

rs9813022

rs140912403

rs17061716

rs7960664

rs76784716

All

' v ' 1

-0.15 -0.10 0.05 0.00

MR leave-one-out sensltivity analysis far
‘class.Alphaproteobacteria’ on 'SCZ*

MR Method
Inverse variance weighted

MR Egger

75

Exposure: family.Oxalobacteraceae; Outcome: SCZ

A MR Test

Inverse variance weighted

/. MREgger

0.02- -

0.00-

0.02-

SNP effect on SCZ

-0.04-

0.10 0,

SNP effect on fa

15
mily.Oxalob:

Weighted median

020 0.2

acteraceae

5

B

511246212
rs7993559
rs736744
rs561239
rs17138946
1934049
151569853
rs80330081
r$12002250
1s6000536
rs111866731
rs12508763
rs360573368
54428215

-0.100

. , ' i
-0.075 -0.050  -0.025 0.000
MR leave-one-out sensitivity analysis for
‘family. Oxalabacteraceae’ on "SCZ'

MR Method
Inverse variance weighted

MR Egger

0.1

Exposure: family.Prevotellaceae; Outcome: SCZ

A

MR Test

Inverse variance weighted

/ MR Egger

SNP effect on SCZ

-0.025-

01

Weighted median

02
SNP effect on family.Prevotellaceae

B

834071565
rs7252711
rs7975087

rs22084
r 225
rs4685827
19586501
rs 13069367
19958960
1148376875
153758087
112118202
rs34660375
152278540
rs912860
14493272
rs12057990
2

rs10

All

0.05 0.10
MR leave-one-out sensitivity analysis for
‘family. Prevotellaceae’ on 'SC;

0.15

MR Method
Inverse variance weighted

MR Egger

0.0

0.3

Exposure: family.Veillonellaceae; Outcome: SCZ

A MR Test

Inverse variance weighted
/. MREgger
0.04-

0.02-

0.00-

SNP effect on SCZ

-0.02-

-0.04-

0.1 0.2
SNP effect on family.Veillonellaceae

Weighted median

03

B

154263802
rs4461038
rs2561116
51442060
rs75768969
rs2175069

52585520

rs11700976
5111810795
512668619
1512186441
rs9345168
rs1447205
12741784
rs61264131
15114889439

156909981

rs6892542
rs4797169
rs 40

0.10 -0.05
MR leave-one-out sensitivity analysis for
‘family.Veillonellaceae’ on "SCZ°

0.00

MR Method
Inverse variance weighted

MR Egger

30

Clin. Lab. 7/2025



Exposure: genus.Butyricimonas; Outcome: SCZ

A Mendelian Randomization Study
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Z. Wang et al.

Exposure: genus.Eubacteriumfissicatenagroup; Outcome: SCZ
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Figure S4. Scatter plots (A), leave-one-out plot (B) and funnel plot (C) of positive MR results for the causal effects of the risk of

developing psychiatric disorders on the abundances of several gut microbiota.
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Exposure: BIP; Outcome: class.Alphaproteobacteria
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A Mendelian Randomization Study

Exposure: MDD; Outcome: genus.Faecalibacterium
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Exposure: MDD; Outcome: genus.RuminococcaceacUCG014
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Exposure: SCZ; Outcome: genus.Butyricimonas

A Mendelian Randomization Study
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Exposure: SCZ; Outcome: genus.Odoribacter

Z. Wang et al.
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A Mendelian Randomization Study

Figure S5. Scatter plots (A), leave-one-out plot (B) and funnel plot (C) of positive MR results for the causal effects of the risk of
developing DGBIs on the risk of developing psychiatric disorders.
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Figure S6. Scatter plots (A), leave-one-out plot (B) and funnel plot (C) of positive MR results for the causal effects of the risk of
developing psychiatric disorders on the risk of developing DGBIs.
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Exposure: MDD; Outcome: IBS

Z. Wang et al.
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