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Figure S1. ROC curve of TL-HDMR simulation results.

p,=0, p,=05,p, is0.2,0.5 or 0.8. The number of IVs in the target datasets is 80. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S2. MAE of TL-HDMR simulation results.

p,=0, p,=05,p, is0.2,0.5 or 0.8. The number of IVs in the target datasets is 80. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S3. ROC curve of TL-HDMR simulation results.

p,=05,p,=0, p, is0.2,0.5 or 0.8. The number of [Vs in the target datasets is 80. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S4. MAE of TL-HDMR simulation results.

p,=05,p,=0, p, is0.2,0.5 or 0.8. The number of [Vs in the target datasets is 80. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S5. ROC curve of TL-HDMR simulation results.

Py =0, p,=0, p,=0.5, The number of IVs in the target datasets is 50, 80 and 120. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S6. MAE of TL-HDMR simulation results.

Py =0, p,=0, p,=0.5, The number of IVs in the target datasets is 50, 80 and 120. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S7. ROC curve of TL-HDMR simulation results.

Py =0, p,=0, p, i50.2,0.5 or 0.8. The number of IVs in the target datasets is 120. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S8. MAE of TL-HDMR simulation results.

Py =0, p,=0, p, i50.2,0.5 or 0.8. The number of IVs in the target datasets is 120. The number of source datasets is K =3. The number of

exposures is P =100.
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Figure S9. ROC curve of TL-HDMR.TSD simulation results.
The LD between SNPs is p, =0.8. The number of IVs in the target datasets is

Jy =120. The number of exposures is P=100. p, =0, p, =0. The number of

candidate source datasets is K =5, and set ¢ =0.05 for three true source datasets, set

0 =0.2 for the other two spurious source datasets.
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Figure S10. MAE of TL-HDMR.TSD simulation results.
The LD between SNPs is p, =0.8. The number of IVs in the target datasets is
J, =120. The number of exposures is P=100. p, =0, p, =0. The number of

candidate source datasets is K =5, and set 0 =0.05 for three true source datasets, set

0=0.2 for the other two spurious source datasets.
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Four ancestries: African, East Asian, European, South Asian

Exposures Outcome
Nat Genet. 2023 Nature. 2022
899 Metabolites Stroke and its 4 subtypes

For each metabolite, select SNPs with P < 5x1078 as I Vs;
otherwise, use the top-ranked SNP

Retain SNPs present in all database
(G-X dataset and G-Y dataset)

552 metabolites

523 1Vs 538 1Vs 536 IVs 411 1Vs
South Asian African East Asian European

Transform marginal association into conditional association

Removing invalid IVs using HDMR.PRESSO

Selecting informative source datasets using HDMR.TSD

Selecting causal exposures and effect estimation by
TL.HDMR

Figure S11. Workflow of application.
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Cardioembolic stroke
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Figure S12. The number of causal metabolites in application (Cardioembolic
stroke).

14
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Figure S13. Difference of causal metabolites among four ethnics (Cardioembolic
stroke).
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Cardioembolic stroke
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Figure S14. Enrichment results causal metabolites for four ethnics
(Cardioembolic stroke).
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Large artery stroke
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Figure S15. The number of causal metabolites in application (Large artery
stroke).
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Figure S16. Difference of causal metabolites among four ethnics (Large artery
stroke).
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Figure S17. Enrichment results causal metabolites for four ethnics (Large artery
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Small vessel stroke
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Figure S18. The number of causal metabolites in application (Small vessel
stroke).
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Figure S19. The number of causal metabolites in application (Small vessel
stroke).
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Ischemic stroke
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Figure S21. The number of causal metabolites in application (Ischemic stroke).
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Ischemic stroke
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Figure S22. Difference of causal metabolites among four ethnics (Ischemic
stroke).
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Ischemic stroke
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Figure S23. Enrichment results causal metabolites for four ethnics (Ischemic
stroke).
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Figure S24. Difference of causal metabolites among stroke and its four subtypes
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Figure S25. Enrichment results causal metabolites for stroke and its four
subtypes (AFR).

27



SA

Ischemic stroke

P -

- ~

23
: ) - ;
Cardioembolic ~ (5.03%) \

13 N
(2.84%) C 5V - =
7 R2s%

- , P artery stroke

9 5
5 N~ < 16
19 (1.00%y (7% TR28%) (35
A6%) - \ 16
100 N (35%) S
L 19%) s RN

6
0.8%%)\\/ ’ RRAELD
15 7 < 9 / >
2w 37 \\ asTe 4 10
/ (2.19%) 11
N 80\ (0.88%) | 1 2419
I J115/<» ‘T———'___/
\' o 8
1 10 8 o | 14 13
! ®19%) (1.75%) “-75/"),(3.06%1)’ (2.84%)
16 TTT T s~
. B5%) \ :
3 \ (2.63%)
\ \
N - \
— -
Stroke o

Small vessel stroke

Figure S26. Difference of causal metabolites among stroke and its four subtypes
(SA).
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Figure S27. Enrichment results causal metabolites for stroke and its four
subtypes (SA).
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Figure S28. Difference of causal metabolites among stroke and its four subtypes
(EUR).
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Figure S29. Difference of causal metabolites among stroke and its four subtypes

(EUR).
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