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(being so restless that it is difficult to sit still) was 0.27. The centrality measures of PHQ2 were as follows: be-
tweenness (Bet) =2. 648, closeness (Clo) =1.785, strength (Str) =1.439, and expected influence (Exp) =
1.439. Conclusion Node PHQ2 has the strongest correlation with GAD6, PHQ8, and GADS, with an edge
weight of 0. 27. PHQ?2 has a significant impact on other symptoms within the network , making it the core symptom
of the network. It is more involved in symptom interactions and plays a role in predicting other symptoms. Targeting
PHQ2 as an intervention point can help develop effective treatment strategies, providing new insights into the asso-
ciation between perinatal anxiety and depressive symptoms, as well as their clinical significance.
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K3 7350 EB W7 AH CHUARBTAZ PR BT (antibody
against Epstein-Barr viral nuclear antigen, EBNA-1) $i,
AIKE(OR =1. 870, 95% CI =1.480 ~2.360,P <
0.000 1) 5 UC 2 BLIEAK (B 1A ~C) . EB Ji#
EBNA-1 Hi{A0KF JL 2R 5 2 1eG I FHIER S
iy vk B SONE A 5 Ta)— 3, T EB i #E EA-D $i{AoK
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ROV SN Z 18] e S Pk 22 5 (161 2A ~ C)
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Tab.1 Effect sizes of five TSMR methods corresponding to antibody levels with a causal relationship to ulcerative colitis

Exposure Outcome SNP Method B OR 95% CI P value
Epstein-Barr virus EA-D antibody levels uc 4 MR Egger 0.246  1.280 0.650 -2.520 0.551
WME -0.191 0.826 0.691 -0.987 0.036
Ivw -0.215 0.806 0.693 -0.939 0. 005
SM -0.181 0.835 0.660-1.060  0.230
WM -0.183 0.832 0.659-1.050  0.223
Epstein-Barr virus EBNA-1 antibody levels ucC 10 MR Egger 0.551 1.740 0.918 -3.280 0.128
WME 0.497 1.640 1.450-1.870 <0.000 1
IvVw 0.624 1.870 1.480-2.360 <0.000 1
SM 0.733  2.080 1.550-2.790 <0.000
WM 0.504 1.660 1.450-1.890 <0.000 1
Anti-polyomavirus 2 IgG seropositivity ucC 3 MR Egger -0.101  0.904 0.379 -2.160 0.857
WME -0.456 0.634 0.535-0.752 <0.000 1
VW -0.563 0.570 0.435-0.746 <0.000 1
SM -0.458 0.633 0.513-0.781 0.051
WM -0.438 0.645 0.549 -0.758 0.034
UucC Anti-polyomavirus 2 IgG seropositivity 7 MR Egger -0.087 0.917 0.715-1.180 0.525
WME -0.124 0.884 0.790 -0.988 0.029
IVw -0.144 0.866 0.799 -0.939 <0.000 1
SM -0.133  0.876 0.729 -1.050  0.204
WM -0.111 0.895 0.751-1.070  0.261
®2 UCHFEBERXFHMREKTHREBENER
Tab.2 Quality control results of antibody levels with a causal relationship to ulcerative colitis
Heterogeneity test Gene pleiotropy test
Exposure Outcome -
Method @ value P value Egger-intercept P value
Epstein-Barr virus EA-D antibody levels uc Ivw 2.48 0.480 -0.046 0.304
Epstein-Barr virus EBNA-1 antibody levels IVW  88.10 <0.000 1 0.011 0.815
Anti-polyomavirus 2 IgG seropositivity IVW  18.50 <0.000 1 -0.091 0.472
ucC Anti-polyomavirus 2 IgG seropositivity IVW 5.34 0.501 -0.029 0.652
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Fig.1 Scatter plots of five MR models for antibody levels with a causal relationship to ulcerative colitis

A: EBV EA-D antibody level; B: EBV EBNA-1 antibody level; C: Anti-polyomavirus 2 IgG seropositivity; D: Anti-polyomavirus 2 IgG seropositivity.
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Fig.2 Leave-one-out plot for antibody levels with a causal relationship to ulcerative colitis

A: Causal relationship between EBV EA-D antibody level and UC; B Causal relationship between EBV EBNA-1 antibody level and UC; C; Causal

relationship between anti-polyomavirus 2 IgG seropositivity and UC; D: Causal relationship between UC and anti — polyomavirus 2 IgG seropositivity.
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Explore the causal association between antibody immune response

and ulcerative colitis based on Mendelian randomization
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Abstract Objective To explore the causal relationship between 46 phenotypes (including 15 seropositive case-
control phenotypes and 31 quantitative antibody-measurement phenotypes) and ulcerative colitis ( UC) using two-
sample bidirectional Mendelian randomization( TSMR). Methods Single nucleotide polymorphisms ( SNPs) sig-
nificantly associated with the relative abundance of the 46 antibody sera were extracted as instrumental variables ac-
cording to preset thresholds. Summary statistics for UC were obtained from the OPEN GWAS database (n =47
745). MR-Egger regression, weighted median method ( WME) , inverse variance weighting (IVW) , the simple
mode method (SM) , and weighted multitude method (WM) were used to estimate the causal relationship between
antibody levels and UC, primarily using the IVW method. The results were assessed according to the effect indica-
tor dominance ratios (OR) and 95% confidence intervals ( CI). Sensitivity analysis, heterogeneity test, gene plei-
otropy test, and outlier test ( MR-PRESSO) were combined to verify the stability and reliability of the results, and
the causal association study was performed again using reverse Mendelian randomization( MR). Results IVW re-
sults showed that Epstein-Barr (EB) virus EA-D antibody levels ( OR =0.806, 95% CI =0.693 —0.939, P <
0.01) , Epstein-Barr virus EBNA-1 antibody levels (OR =1.870% , 95% CI =1.480 —2.360, P <0.000 1),
Anti-polyomavirus 2 IgG seropositivity ( OR =0. 570, 95% CI =0.435 —0. 746, P <0.000 1) were associated with
UC. The inverse MR analysis revealed a causal effect on anti-polyomavirus 2 IgG seropositivity, and none of the a-
bove revealed genetic pleiotropy or significant heterogeneity of IVs. Conclusion EB virus EBNA-1 antibody levels
are positively associated with the risk of UC, while EB virus EA-D antibody levels and anti-polyomavirus 2 IgG se-
ropositivity are negatively associated with the risk of UC, indicating that they are protective factors for UC.
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