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Causal relationship between gut microbiota and insomnia: a two-sample

Mendelian randomized analysis
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Abstract: Objective To investigate the causal relationship between gut microbiota and insomnia by two—sample Mendelian
randomization analysis. Methods The summary statistics of gut microbiota came from a meta—analysis of the largest genome—
wide association study conducted by the MiBioGen Alliance. The summary statistics for insomnia came from the genome—
wide association study of insomnia measurement. Inverse variance weighted, MR —Egger, weighted median, simple mode
method, and weighted mode method were used to study the causal relationship between gut microbiota and insomnia. The
stability of the results was evaluated by a series of sensitivity analyses. Results MR analysis showed that soft membrane Mol-
licutes RF9 [B=-0.86, OR(95%CI): 0.42(0.25-0.71)] and unknown family [8=—0.86, OR(95%CI): 0.42(0.25-0.71)] had pro-
tective effect on insomnia. In addition, 14 other groups were found to be potentially causally associated with insomnia in this
study including Oxalobacteraceae (F=170.153, P=0.034), Marvinbryantia (F=162.702, P=0.006), Ruminococcaceae UCG002
(F=298.323, P=0.046), Subdoligranulum(F=198.442, P=0.045), Anaerostipes(F=222.074, P=0.032), Gammaproteobacteria(F=
91.816, P= 0.006) , Pasteurellales (F=231.141, P=0.010), Lachnospiraceae UCGO10 (F=138.761, P=0.045), Peptococcus (F=
287.210, P=0.036), Ruminococcus gnavus group (F=162.913, P=0.031), Dorea (F=112.086, P=0.049), Flavonifractor (F=
95.307, P=0.020), and unknown genus (#=89.189, P=0.001). No significant heterogeneity or pleiotropy was detected. Con-
clusion Mendelian randomization shows that the flexurales, unknown families, and 14 other taxa are causally related to in-
somnia. The gut microbiota may be one of the treatments to improve insomnia.
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Figure 1 Mendelian randomization analysis of gut microbiota and

insomnia
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Table 2 Results of gut microbiota associated with insomnia by five MR methods

Q%E MR Jr ik SNPs B OR TE(95%CI) F1E P
P
INIBARIE T (id.3303) VW 3 -1.00 0.37(0.18 ~ 0.75) 91.816 0.006°
MR Egger 3 -0.18 0.83(0.00 ~ 217.43) 0.959
SM 3 -0.85 0.43(0.15 ~ 1.23) 0.254
WM 3 -0.87 0.42(0.17 ~ 1.01) 0.052
. WME 3 -0.85 0.43(0.16 ~ 1.16) 0.238
F N4 (1d.11579) IVW 3 -0.86 0.42(0.25 ~ 0.71) 89.189 0.001"
MR Egger 3 -1.09 0.34(0.10 ~ 1.07) 0316
SM 3 -0.73 0.48(0.23 ~ 1.01) 0.193
WM 3 -0.75 0.47(0.24 ~ 0.93) 0.031°
WME 3 -0.73 0.48(0.22 ~ 1.03) 0.200
ELTEE (1d.3688) VW 7 -0.44 0.64(0.46 ~ 0.90) 231.141 0.010°
MR Egger 7 -0.98 0.38(0.18 ~ 0.78) 0.048"
SM 7 -0.6 0.55(0.29 ~ 1.04) 0.118
WM 7 -0.48 0.62(0.39 ~ 0.98) 0.040°
A WME 7 -0.45 0.64(0.35 ~ 1.16) 0.191
KHEH. 100000547 1) IVW 3 -0.86 0.42(0.25 ~ 0.71) 89.189 0.001"
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SM 3 -0.73 0.48(0.22 ~ 1.05) 0.209
WM 3 -0.75 0.47(0.24 ~ 0.91) 0.025°
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HRIT T (1d.2966) VW 7 0.29 1.33(1.02 ~ 1.74) 170.153 0.034"
MR Egger 7 0.54 1.71(0.39 ~ 7.60) 0.511
SM 7 0.12 1.13(0.72 ~ 1.77) 0.619
WM 7 0.14 1.15(0.83 ~ 1.61) 0.402
WME 7 0.11 1.12(0.73 ~ 1.71) 0.627
DT E1R] (1d.3689) IVW 7 -0.44 0.64(0.46 ~ 0.90) 231.141 0.010°
MR Egger 7 -0.98 0.38(0.18 ~ 0.78) 0.048"
S 7 -0.6 0.55(0.28 ~ 1.09) 0.138
WM 7 -0.48 0.62(0.39 ~ 0.98) 0.040°
. WME 7 -0.45 0.64(0.35 ~ 1.18) 0.200
54
BIZE R 11330) IVW 5 -0.54 0.58(0.35 ~ 0.99) 138.761 0.045°
MR Egger 5 -0.09 0.91(0.11 ~ 7.25) 0.934
SM 5 -0.58 0.56(0.24 ~ 1.30) 0.247
WM 5 -0.56 0.57(0.30 ~ 1.11) 0.097
WME 5 -0.58 0.56(0.25 ~ 1.26) 0.233
I A SRR R (1d.2005) VW 6 0.62 1.85(1.20 ~ 2.87) 162.702 0.006°
MR Egger 6 0.81 2.25(0.40 ~ 12.68) 0.410
S 6 0.45 1.57(0.75 ~ 3.29) 0.289
WM 6 0.6 1.83(1.06 ~ 3.15) 0.031°
WME 6 0.78 2.18(1.07 ~ 4.43) 0.085
THAL R (1d.2037) IVW 8 -0.29 0.75(0.57 ~ 0.98) 287.210 0.036"
MR Egger 8 -0.5 0.61(0.22 ~ 1.68) 0.375
SM 8 -0.5 0.60(0.33 ~ 1.10) 0.146
WM 8 -0.43 0.65(0.46 ~ 0.93) 0.020°
WME 8 -0.53 0.59(0.31 ~ 1.13) 0.155
TR B BRI (1d.11360) VW 10 0.38 1.47(1.01 ~ 2.14) 298.323 0.046"
MR Egger 10 0.14 1.15(0.40 ~ 3.25) 0.795
SM 10 0.72 2.06(0.99 ~ 4.27) 0.082
WM 10 0.33 1.40(0.86 ~ 2.27) 0.177
WME 10 0.18 1.20(0.62 ~ 2.34) 0.607
TE LIRS 5 BR 1A (1d.14376) IVW 7 -0.39 0.68(0.47 ~ 0.97) 162913 0.031°
MR Egger 7 -2.15 0.12(0.02 ~ 0.59) 0.048
SM 7 -0.16 0.86(0.41 ~ 1.83) 0.701
WM 7 -0.26 0.77(0.49 ~ 1.22) 0.263
WME 7 -0.19 0.83(0.43 ~ 1.61) 0.601
T W/ INER T (1d.2070) VW 7 0.49 1.63(1.01 ~ 2.63) 198.442 0.045"
MR Egger 7 0.44 1.55(0.46 ~ 5.18) 0.507
SM 7 0.65 1.92(0.90 ~ 4.07) 0.141
WM 7 0.53 1.70(0.92 ~ 3.16) 0.092
WME 7 0.53 1.70(0.84 ~ 3.45) 0.190
PREFRIRIR 1d.1991) VW 10 0.51 1.67(1.05 ~ 2.65) 222.074 0.032"
MR Egger 10 0.36 1.43(0.17 ~ 12.27) 0.752
SM 10 0.22 1.24(0.51 ~ 3.00) 0.640
WM 10 0.43 1.53(0.85 ~ 2.78) 0.159
WME 10 0.27 1.31(0.54 ~ 3.19) 0.570
%K (1d.1997) VW 5 -0.68 0.50(0.25 ~ 0.99) 112.086 0.049°
MR Egger 5 -0.55 0.58(0.02 ~ 14.45) 0.761
SM 5 -0.23 0.79(0.19 ~ 3.30) 0.765
WM 5 -0.47 0.62(0.26 ~ 1.51) 0.293
WME 5 -0.15 0.86(0.27 ~ 2.70) 0.807
fift PR (1d.2059) VW 4 -0.63 0.53(0.31 ~0.91) 95.307 0.020°
MR Egger 4 -0.75 0.47(0.02 ~ 10.03) 0.679
SM 4 -0.51 0.60(0.24 ~ 1.50) 0.355
WM 4 -0.54 0.58(0.30 ~ 1.14) 0.112
WME 4 -0.49 0.61(0.26 ~ 1.43) 0.340
K& (1d.1000005472) VW 3 -0.86 0.42(0.25 ~ 0.71) 89.189 0.001"
MR Egger 3 -1.09 0.34(0.11 ~ 1.07) 0316
SM 3 -0.73 0.48(0.21 ~ 1.09) 0.222
WM 3 -0.75 0.47(0.23 ~ 0.95) 0.037°
WME 3 -0.73 0.48(0.23 ~ 1.01) 0.192

T R P<0.05;7 5718 Bonferroni 7 1E )5 PAEAE 2 X .
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Figure 3 Ring diagram of gut microbiota associated with insomnia
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Figure 4 Scatter plot of gut microbiota associated with insomnia
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Figure 5 Leave—one—out analysis of gut microbiota and insomnia
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