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[Abstract] Objective To delve into the causal relationship between 211 gut microbiota and sepsis employing
bidirectional Mendelian randomization (MR). Methods The gut microbiota genome-wide association study (GWAS)
data from the Microbiome Genetics Consortium (MiBioGen, n = 18 340) and sepsis GWAS data from the FinnGen (n =
286 146) were harnessed for this study. Initially, single nucleotide polymorphisms (SNP) significantly associated with
the relative abundance of 211 gut microbiota taxa were identified as instrumental variables using predefined selection
criteria. The primary analytical approach was characterized by the application of inverse variance weighting (IVW), with
the effect measure represented by the odds ratio (OR) to assess the results of MR. To ensure precision and reliability,
analyses were conducted, including leave-one-out analysis, heterogeneity testing, and tests for pleiotropy at both
coherent and incoherent levels. Results The increased risk of sepsis was associated with the elevated abundance
of Collinsella [OR = 1.28, 95% confidence interval (95%CI) was 1.06-1.56, P = 0.01] and Ruminococcus (OR = 1.19,
95%CI was 1.05-1.35, P = 0.005). Furthermore, a protective effect against the development of sepsis was observed in
association with the increased abundance of Prevotella (OR = 0.88, 95%CI was 0.79-0.97, P = 0.01) and Firmicutes
(OR = 0.86, 95%CI was 0.75-0.996, P = 0.04). No obvious heterogeneity and irrelevant level pleiotropy were detected.
Conclusion Collinsella and Ruminococcus increase the risk of sepsis, while Prevotella and Firmicutes have protective
effects against sepsis.
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xR 2 BBERMEYWRTARFZR MR 53478 Collinsella . Ruminococcus . Prevotella B Firmicutes IV

SN EA OA B s P g e pfalk P SNP FA OA Bfi P i @k FE
1510890671 T C -0.054 0.012 652X10™ Collinsella 11~ 2025
1511597285 G T -0.054 0.012 938X10° Collinsella 10 2025 || 11685699 C T —0.141 0.030 2.03X 107" Prevotellad 2 2209
;512921100 A T 0056 0013 823X 10° Collinsella 16 2178 || 1117271932 A G 0208 0.044 282X 10° Prevotellad 22 2235
;31496626 T G -0072 0016 6.78X10° Collinsella 19 2025 || rs12648235 T G 0079 0018 7.39X10° Prevotella9 4 19.26
15149807560 C A -0.104 0.024 7.10X10° Collinsella 19 1878 || rs1304512 G A 0076 0017 529%X10° Prevotellad 5 1999
152103510 G A 0.079 0.017 242X10° Collinsella 21  21.60 || rs2104588 T C 0106 0024 8.13X10™ Prevotellad 10 1951
152671662 G G =0.057 0.012 222X10° Collinsella 17 22.56 || 152495052 A G 0084 0019 897X10° Prevotella9 1 1955
1359414781 G G 0.067 0015 9.15X10° Collinsella 15 19.95 || rs2683313 A G -0073 0015 1.69X10° Prevotella9 8 23.68
1362448871 € A -0.054 0.012 6.78X10™ Collinsella 7 2025 || rs4968431 G T 0064 0014 858X10° Prevotella9 17 20.90
1873052258 G A 0.093 0020 1.72X10° Collinselle 2 21.62 || 17232121 G C 0067 0014 3.76X10™ Prevotellad 18 20.90
1875672793 A G -0.109 0.024 6.14X10° Collinsella 4  20.63 || 157237249 C T -0082 0018 893X10™ Prevotella9 18 20.75
59541268 G A 0096 0020 879%10° Collinsella 13  23.04 || 1572815774 T C -0.176 0.039 8.78X10™ Prevotella9 22037
;112334273 G A 0.063 0013 926X 10° Firmicutes 21 2349 || 1s746764 T C =009 0019 2.04x10° Prevotellad 20 2345
1312554342 G C -0.053 0.012 6.81X10° Firmicutes 9 1951 || 57976209 T C -0087 0020 7.28X10™ Prevotellad 12 1892
113421739 C G 0.094 0.018 1.95X10™ Firmicutes 2 2727 || 159428102 A G -0078 0018 4.62X10™ Prevotellad 1 1878
152273429 A G -0.070 0015 926X10° Firmicutes 14  21.78 || 1s9613013 G A 0092 002 610X10™ Prevotellad 22 21.16
152332027 G A -0.048 0.010 4.05X10™ Firmicutes 4 2304 || 1s12406309 A G -0.063 0014 9.79%10° Ruminococcus2 1 2025
152547978 A G 0.047 0.011 857X10° Firmicutes 5 1826 || 1512986628 C T  0.067 0014 2.14x10° Ruminococcus2 2 2290
13792064 G A 0.090 0.018 6.75X10™ Firmicutes 2 2500 || rs1819812 G T 0084 0018 528x10™ Ruminococcus2 7 2178
133852931 C T -0048 0010 453X10° Firmicutes 20  23.04 || 12368224 T G 0200 0044 3.63%10° Ruminococcus2 2 20.66
4750583 A G 0.062 0.014 579X10° Firmicutes 10 19.61 || rs2846589 G T 0052 0012 759%10° Ruminococcus2 18  18.78
1556199908 T C -0.186 0.041 8.67X10° Firmicutes 9 2058 || rs2997412 A G =0057 0012 422X10° Ruminococcus2 13 22.56
156814436 T C  0.068 0.015 6.80X10™ Firmicutes 4 20.55 || 14400279 A G 0055 0012 5.80X10™ Ruminococcus2 7 21.00
56815608 T G 0.094 0.021 7.24X10™ Firmicutes 4 20.03 || rs4799823 C T 008 0018 540X10™ Ruminococcus2 18  21.78
157247191 T G -0.071 0016 473X10° Firmicutes 19 19.69 || 1855707116 G A 0.087 0019 8.01X10° Ruminococcus2 9 2097
1572738886 T G 0.087 0019 7.68X10° Firmicutes 5 2097 || 1s58681734 A G 0072 0.016 4.18X10™ Ruminococcus2 9 2025
1572771021 G T -0.141 0.031 5.12X10° Firmicutes 10 20.69 || 161791565 T C -0.052 0012 6.79X10"° Ruminococcus2 4 1878
157573799 G G -0.070 0.015 8.05X10™ Firmicutes 2 2178 || 1575140805 T G 0.084 0.018 3.95X10° Ruminococcus2 11 21.78
157975768 G G 0051 0.011 2.82X10° Firmicutes 12 21.50 || 1s7635831 G A 0062 0013 1.98X10° Ruminococcus2 3 2275
158085381 G A 0.065 0015 867X10° Firmicutes 18  18.78 || 157693984 G A -0103 0.024 942X10° Ruminococcus2 4 1842
1510512344 G G 0247 0.054 3.19X10° Prevotelldd 9 2092 || 1578120384 A G -0.193 0.039 3.31x10° Ruminococcus2 3 2449
5111509883 T G 0.171 0.035 124X10° Prevotella 19  23.87
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