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ABSTRACT Objective:To investigate the causal relationship between gut microbiota( GM ) and knee osteoarthritis (KOA ) . Methods ;
The genome-wide association study( GWAS) datasets about GM and KOA were extracted from the MiBioGen database and IEU OpenGWAS
project database ,respectively. The eligible single nucleotide polymorphism( SNP)loci were screened as instrumental variables from the GM
GWAS datasets,,and the SNP loci matched with the instrumental variables were selected from the KOA GWAS datasets in the analysis tool
R package. After that,a mendelian randomization( MR ) analysis was conducted by using inverse variance weighted (IVW) , weighted mode
(WM) ,simple mode(SM) , weighted median estimator( WME ) and MR-Egger regression. The horizontal pleiotropy was examined by MR-
Egger intercept test,and Cochran’s Q test was performed on the heterogeneity of the results analyzed by IVW method and MR-egger me-
thod. MR-Steiger directionality test was performed to judge whether there was obvious linear trend between the two variables. In addition , the
stability of the MR analysis results was evaluated by leave-one-out( LOO) test. Furthermore ,a reverse MR analysis was conducted by taking

the screened KOA SNP loci as instrumental variable, and the GM having a reliable causal relationship to KOA obtained from the [VW
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forward MR analysis as the outcome variable. Results : One hundred and forty-four GM SNP loci and 11 KOA SNP loci were included and
served as the instrumental variables (F value of 15.064 —25.838 and 19. 102 —35.742) . The results of forward MR analysis showed an in-
verse causal relationship between GM (including genus blautia, genus adlercreutzia and genus terrisporonacter) and KOA. The results of MR-
Egger intercept test and Cochran’s  test indicated that there was no horizontal pleiotropy and heterogeneity in the causal relationship be-
tween GM and KOA. MR-Steiger directionality test results showed a stable and reliable direction from GM to KOA. The results of LOO test
showed none of SNP loci could bring a serious impact on the causal relationship between GM and KOA ,indicating a stable and reliable MR
analysis result. The reverse MR analysis results showed there was no reverse causal relationship between GM and KOA. Conclusion : Genus
blautia, genus adlercreutzia and genus terrisporonacter may be the GM which is beneficial to reduce the risk of KOA ,and it can provide the

clues and directions for the research on intervention of KOA via GM.
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Jo i RE ik Pl OR {H(95% CI) Ji7 3B A RE RiReS PIE OR {H.(95% CI)
AILEMN WO EmMAGE  0.075  1.304(0.973,1.750) || FIEMEE @52k 0.587  0.971(0.872,1.080)
MR-Egger  0.099 0.843(0.699,1.032) MR-Egger ~ 0.677 1.072(0.772,1.490)
AR 0.113  0.801(0.609,1.055) AR AL 0.689  1.074(0.757,1.524)
iRt 0.172  0.885(0.742,1.055) szt 0.734  1.023(0.896,1.168)
AUER  0.173  1.104(0.957,1.275) AER  0.755 1.055(0.753,1.478)
IREEIRER AL 0.185 1.128(0.944,1.351) || BMEEE  WiFZEMAGE 0.770  0.981(0.865,1.114)
MR-Egger ~ 0.215 1.141(0.926,1.407) MR-Egger ~ 0.784 0.974(0.806,1.177)
AR EE: 0.250  1.271(0.845,1.914) AR 0.792 1.055(0.710,1.568)
fisEE 0.252 1.183(0.887,1.580) iR 0.830 1.048(0.685,1.603)
JAER 0.253  1.132(0.915,1.400) IAER 0.842  0.976(0.773,1.234)
WER WAk 0.260 0.848(0.637,1.130) || EKEE Wi mAgE 0.883 0.982(0.770,1.253)
MR-Egger  0.275 0.915(0.780,1.073) MR-Egger ~ 0.899 0.983(0.759,1.273)
AL AL 0.283  1.069(0.946,1.209) ARG 0.916  1.013(0.790,1.300)
faisaEst 0.298  0.803(0.532,1.213) etz 0.948 1.007(0.827,1.225)
fAER  0.334  1.083(0.922,1.272) AER  0.960 1.005(0.816,1.239)
MR R WAL 0.412 1.083(0.895,1.309) || HHIFFEE @A 0.843  1.007(0.933,1.089)
MR-Egger  0.415 0.926(0.770,1.114) MR-Egger ~ 0.852 0.984(0.831,1.165)
AR g 0.443  1.161(0.793,1.700) AR 0.871 0.992(0.902,1.092)
fRiREEC 0.454  0.950(0.831,1.086) i 0.877 0.978(0.737,1.298)
JAER 0.468 1.098(0.853,1.411) IAER  0.910  0.992(0.858,1.146)
S REE W EMAGE  0.469 0.947(0.817,1.097) || BN H @iy 22mAL:  0.922 1.010(0.825,1.237)
MR-Egger ~ 0.502  0.900(0.662,1.224) MR-Egger ~ 0.928 1.010(0.807,1.264)
AL AL 0.557  1.049(0.890,1.230) AL 0.956  1.003(0.905,1.111)
faisapEst 0.582  0.960(0.814,1.122) szt 0.964 1.000(0.913,1.091)
JAER 0.586  1.056(0.869,1.282) AER  0.987 1.002(0.821,1.222)
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