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Figure S1: Scatter plot of the MR estimates for the association of homocysteine with
risk of OA and subtypes. (a) overall OA; (b) knee OA; (c) hip OA; (d) spine OA; (e)
hand OA; (f) thumb OA. The x-axis represents the effect size of SNPs on homocysteine;
the y-axis represents the effect size of SNPs on OA and subtypes. Colors of fitted line
represents for four approaches used in univariable MR analyses.
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Figure S2: Leave-one-out analysis for MR analysis of the causal effect of homocysteine
on OA and subtypes. (a) overall OA; (b) knee OA; (¢) hip OA; (d) spine OA; (e) hand
OA; (f) thumb OA.



@ © ®

MR Test
Inverse variance weighted (fixed effects) MR Egger
/ Inverse variance weighted (multiplicative random effects) / Weighted median

Figure S3: Scatter plot of the MR estimates for the association of vitamin Bi2 with risk
of OA and subtypes. (a) overall OA; (b) knee OA; (¢) hip OA; (d) spine OA; (e) hand
OA; (f) thumb OA. The x-axis represents the effect size of SNPs on vitamin Bi2; the y-
axis represents the effect size of SNPs on OA and subtypes. Colors of fitted line
represents for four approaches used in univariable MR analyses.
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Figure S4: Leave-one-out analysis for MR analysis of the causal effect of Vitamin Bi2
on OA and subtypes. (a) overall OA; (b) knee OA; (¢) hip OA; (d) spine OA; (e) hand
OA; (f) thumb OA.



Exposure Outcomes (females) OR (95% CI) P value
overaIIOA ......................................................................................................................................................................................
IVW (fixed-effects) b----®---- 1.090 (1.016-1.169) 0.016
IVW (random-effects) }--o---| 1.090 (1.039-1.143) <0.001
Knee OA
IVW (fixed-effects) b------- ®-------- 1.137 (1.022-1.264) 0.018
IVW (random-effects) f------- ®*-------- 1.137 (1.024-1.262) 0.016
Hip OA
IVW (fixed-effects) H---------- LR 1.137 (0.992-1.303) 0.064
Homocysteine IVW (random-effects) [ @ -meaeens | 1.137 (1.027-1.258) 0.013
Spine OA
IVW (fixed-effects) ~ fememmeemee- L et 1 1.156 (0.997-1.341) 0.055
IVW (random-effects) b------- ®-------- q 1.156 (1.048-1.275) 0.004
Hand OA
IVW (fixed-effects) feceecccennn- L R - 0.982 (0.807-1.193) 0.852
IVW (random-effects) D L L L PP 0.982 (0.761-1.266) 0.886
Thumb OA
IVW (fixed-effects) D P 1.003 (0.736-1.367) 0.983
IVW (random-effects) foommmme e - 1 1.003 (0.804-1.252) 0.977
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Figure S5: Causal effect of homocysteine on OA in females in fixed-effects and
random-effects [IVW analysis. OR: odds ratio; CI: confidence interval; P value: P value
of the causal estimate.



Exposure Outcomes (females) OR (95% CI) P value
............................ o Vera"OA
IVW (fixed-effects) b------ o----- -4 0.902 (0.782-1.041) 0.159
IVW (random-effects) }---e----4 0.902 (0.821-0.991) 0.032
Knee OA
IVW (fixed—effects) | B T e 4 0.933 (0.752-1.159) 0532
IVW (random-effects) [} 0.933 (0.929-0.938) <0.001
Hip OA
IVW (fixed-effects) [ ittt L R R { 0.953 (0.722-1.258) 0.734
Folate IVW (random-effects) fecoemmmcenans R R | 0.953 (0.711-1.276) 0.746
Spine OA
IVW (fixed—effects) D N --- 0.783 (0.580-1.059) 0.112
IVW (random-effects) Cmmmmmeme- ®@------------ - 0.783 (0.598-1.026) 0.076
Hand OA
IVW (fixed—effects) ~ ==--=----ccmcecoonn LR R e L L L LR >3 0.961 (0.646-1.429) 0.844
IVW (random-effects) pommmmmmeee R 0.961 (0.706-1.309) 0.801
Thumb OA
IVW (fixed—effects) ~ =m-=m-mmmemmmmmemenb e *------ > 1.259 (0.671-2.361) 0.474
IVW (random-effects) = ------e-eefe-ooooooomooo ®------ > 1.259 (0.826-1.917) 0.284
T T T ]
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Figure S6: Causal effect of folate on OA in females in fixed-effects and random-effects
IVW analysis. OR: odds ratio; CI: confidence interval; P value: P value of the causal
estimate.



Exposure Outcomes (females) OR (95% CI) P value
............................. o veraHOA
IVW (fixed-effects) l---o4--4 0.972 (0.906-1.044) 0.437
IVW (random-effects) |--o-F4 0.972 (0.919-1.028) 0.325
Knee OA
IVW (fixed—-effects) b----@----1 0.901 (0.808-1.004) 0.060
IVW (random-effects) b---o----| 0.901 (0.822-0.987) 0.025
Hip OA
IVW (fixed—-effects) Fo-ee-- ®------- El 0.998 (0.868-1.147) 0.974
Vitamin B12 IVW (random-effects) [ EEEEEEE §-------- { 0.998 (0.864-1.152) 0.974
Spine OA
IVW (fixed—effects) [EREEEEE @ - - oo q 1.012 (0.869-1.178) 0.880
IVW (random-effects) b------ @-------- 9 1.012 (0.876-1.169) 0.873
Hand OA
IVW (fixed-effects) | SEEETTERS L aREEREE ----{ 0.878 (0.719-1.074) 0.206
IVW (random-effects) R o ----- ---- 0.878 (0.721-1.070) 0.198
Thumb OA
IVW (fixed-effects) ~ p-------------- L R 0.973 (0.708-1.339) 0.868
IVW (random-effects) [ L R | 0.973 (0.742-1.277) 0.846
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Figure S7: Causal effect of vitamin Bi2 on OA in females in fixed-effects and random-
effects IVW analysis. OR: odds ratio; CI: confidence interval; P value: P value of the
causal estimate.



Exposure

Outcomes (males)

OR (95% CI)

P value

Overall OA

IVW (fixed-effects) b----- ®------ 9 1.132 (1.042-1.229) 0.003

IVW (random-effects) b------ ®------- 1.132 (1.040-1.232) 0.004
Knee OA

IVW (fixed-effects) F-----t-- ®---------- 1.042 (0.921-1.180) 0.512

IVW (random-effects) F-----1 --®---------- | 1.042 (0.914-1.189) 0.536
Hip OA

IVW (fixed-effects) [ EEEE TR L R R LRt 1.171 (0.993-1.380) 0.061

Homocysteine IVW (random-effects) = ===esfreeeee------ R > 1.171 (0.938-1.460) 0163

Spine OA

IVW (fixed-effects) I e { 1.098 (0.919-1.312) 0.305

IVW (random-effects) R e e e T 9 1.098 (0.907-1.329) 0.338
Hand OA

IVW (fixed-effects) oo D L EEEE PP PR RP PR 0.978 (0.716-1.336) 0.888

IV (random-effects) R D B L 0.978 (0.694-1.377) 0.898
Thumb OA

IVW (fixed-effects) D ERRE TS EEPE R R LE LR R R ER R > 1.073 (0.634-1.816) 0.792

IVW (random-effects) D R DT LRl L > 1.073 (0.538-2.143) 0.841

r T 1
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Figure S8: Causal effect of homocysteine on OA in males in fixed-effects and random-
effects IVW analysis. OR: odds ratio; CI: confidence interval; P value: P value of the
causal estimate.



Exposure Outcomes (males) OR (95% CI) P value

Overall OA

IVW (fixed-effects) b------ *------- ] 0.792 (0.668-0.939) 0.007

IVW (random-effects) Lo 0.792 (0.769-0.815) <0.001
Knee OA

IVW (fixed—effects) e L q 0.886 (0.687-1.143) 0.351

IVW (random-effects) b----@----- | 0.886 (0.788-0.996) 0.042
Hip OA

IVW (fixed-effects) D L AR RS R E 0.828 (0.591-1.160) 0.272

Folate IVW (random-effects) peeeeneen-- ®---------4 -4 0.828 (0.661-1.037) 0.100

Spine OA

IVW (fixed—effects) Commm- L --- 0.737 (0.512-1.061) 0.100

IVW (random-effects) G- @------m---m-- 0.737 (0.569-0.954) 0.021
Hand OA

IVW (fixed—effects) ~  =-=----scscmccmcececodecaoaiains > 1.221 (0.644-2.316) 0.541

IVW (random-effects) ~ ==s=emefe---o------- *~ - > 1.221 (0.881-1.692) 0.230
Thumb OA

IVW (fixed—effects) D e R > 0.537 (0.180-1.606) 0.266

IVW (random-effects) L Rt LR L L L L L LR > 0.537 (0.115-2.514) 0.430

T T T ]

Figure S9: Causal effect of folate on OA in males in fixed-effects and random-effects
IVW analysis. OR: odds ratio; CI: confidence interval; P value: P value of the causal
estimate.



Exposure Outcomes (males) OR (95% CI) P value
............................. o veraHOA
IVW (fixed-effects) b---o1--4 0.971 (0.894-1.055) 0.489
IVW (random-effects) f----o1---4 0.971 (0.879-1.073) 0.566
Knee OA
IVW (fixed—-effects) b----- ®------ H 0.891 (0.785-1.011) 0.073
IVW (random-effects) b---o----{ 0.891 (0.818-0.971) 0.008
Hip OA
IVW (fixed—-effects) F----- AL AL { 1.058 (0.894-1.251) 0.511
Vitamin B12 IVW (random-effects) ~ ----ee-e---oocb-o- @ cmeieen S > 1.058 (0.768-1.458) 0.731
Spine OA
IVW (fixed—effects) R L 0.922 (0.770-1.104) 0.378
IVW (random-effects) b----- o-----4 0.922 (0.818-1.040) 0.187
Hand OA
IVW (fixed-effects) R D L L L L e 0.960 (0.699-1.318) 0.799
IVW (random-effects) ~ p--------------- R 0.960 (0.675-1.364) 0.818
Thumb OA
IVW (fixed-effects) Cmmmem B R R L LR R PP TS > 0.918 (0.540-1.561) 0.752
IVW (random-effects) fomommme e & - i 0.918 (0.663-1.270) 0.605
I T T ]
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Figure S10: Causal effect of vitamin B12 on OA in males in fixed-effects and random-
effects IVW analysis. OR: odds ratio; CI: confidence interval; P value: P value of the
causal estimate.



