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Abstract: Objective To investigate the causal relationship between gut microbiota and polycystic ovary syndrome
(PCOS) using a Mendelian randomization (MR) study, so as to provide insights into the pathogenesis of PCOS and the
formulation of prevention and treatment strategies. Methods The genetic data on gut microbiota was derived from a me-
ta—analysis of genome-wide association studies (GWAS) involving 18 340 participants. The genetic data on PCOS was
sourced from two GWAS meta—analyses in European populations, serving as the discovery set and the validation set, re-
spectively. A two—sample MR analysis was conducted using the discovery set, with the inverse variance weighted (IVW)
method as the primary approach. Sensitivity analyses employed the weighted median method, MR—Egger regression, and
the MR-PRESSO test. The validation set was utilized for verification, and a meta—analysis was performed to combine
the results from the two datasets. Results Forward MR analysis results showed that nine types of gut microbiota were
statistically associated with PCOS (all P<0.05). Specifically, the association of family Sireptococcaceae (OR=1.442,
95%CI: 1.097-1.895), genus Actinomyces (OR=1.359, 95%CI: 1.036-1.784), genus Ruminococcaceae UCG 011 (OR=
0.755, 95%CI: 0.619-0.921), genus Sellimonas (OR=0.766, 95%CI: 0.657-0.893) and genus Streptococcus with PCOS (OR
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=1.496, 95%CI: 1.136-1.972) remained consistent in the sensitivity analysis. Reverse MR analysis showed no evidence

for the causal association between PCOS and the aforementioned five types of gut microbiota (all P>0.05). The MR anal-

ysis results of the validation set showed that there was no statistical association between the aforementioned five types

of gut microbiota and PCOS (all P>0.05). However, the associations remained significant for genus Actinomyces (OR=
1.226, 95%CI: 1.010-1.503) and genus Streptococcus (OR=1.266, 95%CI: 1.042-1.452) in the meta—analysis (both P<

0.05). Conclusion This study provides the evidence that genus Actinomyces and genus Streptococcus are causally associ-

ated with PCOS.

Keywords: polycystic ovary syndrome; gut microbiota; Sireptococcus; Actinomyces; Mendelian randomization
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Table 1 Forward MR analysis results of the association between gut microbiota and PCOS

Eras WIRZS SNP 4i(iz OR{E (95%CI) P{H  MR-Egger##iP{ Cochran Q¥ P{H
KU H IVW 25 0.734 (0.584~0.923) 0.008 0.358
MR-Egger 25 0.375 (0.143 ~0.984) 0.046 0.160
WME 25 0.719 (0.511~1.013) 0.060
MR-PRESSO 25 0.734 (0.578 ~0.932) 0.018 0.376
KW H IVW 17 1.508 (1.096 ~2.076) 0.012 0.160
MR-Egger 17 0.433 (0.088 ~2.134) 0.304 0.116
WME 17 1.495 (0.936 ~2.387) 0.092
MR-PRESSO 17 1.508 (1.042~2.184) 0.045 0.175
MUB AT VW 25 0.734 (0.584 ~0.923) 0.008 0.358
MR-Egger 25 0.375 (0.143 ~0.984) 0.046 0.160
WME 25 0.719 (0.511 ~1.013) 0.060
MR-PRESSO 25 0.734 (0.578 ~0.932) 0.018 0.388
HERRTRL VW 19 1.442 (1.097 ~ 1.895) 0.009 0.656
MR-Egger 19 1.641 (0.605 ~4.453) 0.331 0.792
WME 19 1.576 (1.071~2.320) 0.021
MR-PRESSO 19 1.442 (1.123~1.852) 0.010 0.676
e IVW 8 1.359 (1.036 ~1.784) 0.027 0.680
MR-Egger 8 1.421 (0.656 ~3.078) 0.373 0.905
WME 8 1.448 (1.013 ~2.069) 0.042
MR-PRESSO 8 1.359 (1.084 ~1.704) 0.032 0.702
WK A 7 IVW 12 1.221 (1.033 ~ 1.445) 0.019 0.297
MR-FEgger 12 1.241 (0.384~4.013) 0.718 0.978
WME 12 1.318 (1.034 ~ 1.680) 0.026
MR-PRESSO 12 1.221 (1.018 ~ 1.465) 0.054 0.316
Ja ' BRI UCG 011 VW 8 0.755 (0.619 ~0.921) 0.005 0.225
MR-Egger 8 0.324 (0.115~0.914) 0.033 0.103
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% 1 (££) Table 1 (continued)

T Ik SNP %t OR1H (95%CI) P MR-Egger#{fii P{i Cochran Q4 P
WME 8 0.700 (0.529 ~0.926) 0.012
MR-PRESSO 8 0.755 (0.600 ~0.950) 0.048 0.276
FE| S T ) IVW 13 0.766 (0.657 ~0.893) 0.001 0.649
MR-Egger 13 0.958 (0.434~2.113) 0.915 0.572
WME 13 0.771 (0.622 ~0.957) 0.018
MR-PRESSO 13 0.766 (0.668 ~0.878) 0.002 0.685
HERRTA IR IVW 19 1.496 (1.136~1.972) 0.004 0.939
MR-Egger 19 1.964 (0.699 ~5.517) 0.200 0.592
WME 19 1.635 (1.132~2.362) 0.009
MR-PRESSO 19 1.496 (1.221~1.834) 0.001 0.937

2.2 B MR 2474 %R

PCOS SNP () F {H} 13233, >10, fF{E59 T
B 5 A RR PR/, istAE R R AR RN 7.68%
Cochran Q RiBg5 R R, T HAR B HNFAE S M
(¥ P>0.05), I IVW 434736 £ [ 22 8500 45 7
J I MR 3 Mgl R on, #ERRERL . RS . W
BERTA UCG 011, ZEF|HE)E . 553KEJE 5 PCOS
AEEGEI2E R (3 P>0.05), L3k 2.
2.3 MiEHAEL PCOS WIiE4 R

UFELS R B, BEEREERL . R HE . I EER
W UCG 011, ZERMHRMEE . §3kFEE S5 PCOS A~
ARGk (3 P>0.05), 2 I IVW 45 k17

® 2 JpiEWEES PCOS LI MR ZHr4
Table 2 Reverse MR analysis results of the association between

gut microbiota and PCOS

. SNP ) X _ Cochran @
455 st ORTH (95%CI) PIE Koo P
BEERTARE 13 1.041 (0.983~1.102) 0.170  0.208
eI 13 1.002 (0.920~1.090) 0970  0.949
JEEBKEUCG 011 13 1.089 (0.965~1.229) 0.168  0.771
FER N 13 1.053 (0.924~1.199) 0439  0.385
BEERTA 13 1.046 (0.988~1.108) 0.124  0.110

Meta S04, 453 W/RLHE R . #BREE S5 PCOS
FIEG 48 (# P<0.05), W 3,

R 3 WIERRS PCOS By MR /s iiF s

Table 3 Validation results of the MR analysis on the association between gut microbiota and PCOS

KIS KriiF 4 Meta 5347
i ORTH (95%CI) Py OR{H (95%CI) PiE OR{E (95%CI) PIE
PRI 1.442 (1.097 ~ 1.895) 0.009 1.009 (0.771 ~1.321) 0.947 1.205 (0.849 ~1.710) 0.295
TR E 1.359 (1.036~1.784) 0.027 1.104 (0.838 ~ 1.453) 0.482 1.226 (1.010~1.503) 0.036
JEEERE UCG 011 0.755 (0.619~0.921) 0.005 1.005 (0.841 ~1.200) 0.959 0.847 (0.661 ~1.157) 0.347
FER AL TR 0.766 (0.657 ~0.893) 0.001 0.999 (0.867 ~1.152) 0.992 0.876 (0.674~1.137) 0.319
EEEENEA) 1.496 (1.136~1.972) 0.004 1.070 (0.810~1.414) 0.634 1.266 (1.042~1.542) 0.018
3 W @ g5, BlLERRAERN M, AT PCOS B HEEKTA

AR FH AT R R AE RS PCOS Z
(B PR VEE A PRI AR O , R Bt AL TR0 ) B BR AR . CER
FE . #EEREEJE S PCOS ST R4 0%, s iy
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FERRDA I — RIS, QUGG RAEERRTR . Tk 5E
BRIAAEZY 50 FIDARE, J25 | RMUMAIERGL 1 H DL A
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B, HEERTRE 193 R T IE R AR ", 7E PCOS &
Hh R SAE AR N T g N LA S AR KRN
RERERg A o6 1, Pk, SERREERHAGEER R v peiE
BEEBERIESS T PCOS MBS FE 15, AHST
KILTEEERERL . BEEKEEJE S PCOS KA RS AN
PR R, (A HEAYLURAG REE— 25T
HEJEFTREA TR BRI T PCOS KUK . ARFEE
AWE5E, PCOS #IA R SIREZ YA G, Hid 50%
() FR A7 B T IO 2 M 1 B 2 v 1
JiE 5 2K, BB SRR N, ORI T
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