GWAS Summary Data

Exposure (Blood immune traits, European Bioinformatics Institute GWAS catalogue)
731 peripheral blood immune traits: 118 absolute cell counts, 389 median fluorescence intensities,
32 morphological parameters,192 relative cell counts.
3757 European population
Exposure (Blood metabolites, GWAS catalog database)
1,400 blood metabolites: 1091 blood metabolites and 309 metabolite ratios
8299 Canada populations
Out Alzhei 's di European Bioinformatics Institute GWAS catalogue)

Alzheimer's disease(39,106 clinically diagnosed cases, 46,828 proxy cases, 401,57 7controls)
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SNP ScreeningForward/Reverse analysis

Mediation analysis

P<Se/P<5e
r’<0.001/r*<0.001 E E
Window size>10000kb SNP Screening
MR analysis (Exposure-mediation)
\l/ P<5e°.r2<0.001. Window size>10000kb
MR analysis (Mediation-outcome)

Blood metabolites P<5e-8.r2<0.001.Window size>10000kb
Harmonizing
Ensure SNP's consistency and comparability
discard palindromie SNPs

v

MR analysis(Primary)
VW (Fixed, noHeterogeneity)
IVW (Randomed, Heterogeneity exists)

Mediation effeet calculation

: Stepwise regression method
J/ MR analysis (Blood immune traits and Blood metabolites) for Beta (A) (Direct effect A)
e ) MR analysis (Blood metabolites and Alzheimer's disease) for Beta (B) (Direct effect B)
ERE N AL MR analysis (Blood i traits and Alzheimer's disease) for Beta (C) (total effect)
o e e Mediator Selection:Beta (A) and Beta (B) are significant Mediation B (indirect effect) =
Weighted Median ; B(Direct effect A) * B (Direct effect B).
RASlOUOpIE foAt ML = fRet ietoary The mediated proportion = p (indirect effect) / § (total effect)

Pleiotropie test: MR-PRESSO
Heterogeneity test: Cochran's Q test
SNPs Strength: F statistic

Variance proportion: R2
Leave-one-out method

Supplement Figure 1. Describe measurement, quality control and selection of genetic
variants
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Supplement Figure 2. MR Scatter Plot: Causal Effect of Immune Cell Traits on AD Risk.(A)
CDl1c+ CD62L- monocyte of monocyte;(B)CD11c+ HLA DR++ monocyte of monocyte;(C)
Myeloid DC of DC;(D) Secreting Treg of CD4 Treg;(E)Activated & resting Treg of CD4
Treg;(F) CD4 Treg AC;(G) Im MDSC AC;(H) EM CD4+ AC;(I) CM CD8br of CD8br;(J) HLA
DR+ CDS8br AC;(K) CD39+ CD8br AC;(L)CD45RA+ CD28- CD8br AC;(M)CD33 on CD14+
monocyte;(N) CD33 on CD33dim HLA DR+ CDI11b+;(O) CD33 on CD33dim HLA DR+
CD11b-;(P) CD33 on CD66b++ myeloid cell;(Q) SSC-A on HLA DR+ CDS8br.
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Supplement Figure 3. MR Forest Plot: Causal Effect of Immune Cell Traits on AD Risk. The error
line represents a 95% confidence interval.(A) CDIllc+ CD62L- monocyte of
monocyte;(B)CD11c+ HLA DR-++ monocyte of monocyte;(C) Myeloid DC of DC;(D) Secreting
Treg of CD4 Treg;(E)Activated & resting Treg of CD4 Treg;(F) CD4 Treg AC;(G) Im MDSC
AC;(H) EM CD4+ AC;(I) CM CDS8br of CD8br;(J) HLA DR+ CD8br AC;(K) CD39+ CD8br
AC;(L)CD45RA+ CD28- CD8br AC;(M)CD33 on CD14+ monocyte;(N) CD33 on CD33dim
HLA DR+ CD11b+;(0) CD33 on CD33dim HLA DR+ CD11b-;(P) CD33 on CD66b++ myeloid
cell;(Q) SSC-A on HLA DR+ CD8br.
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Supplement Figure 4. MR Scatter Plot: Causal Effect of Metabolites on AD Risk. The error line
represents a 95% confidence interval.(A) 1-stearoyl-2-arachidonoyl-GPI (18:0/20:4) levels;(B)
Carnitine C14 levels;(C) Epiandrosterone sulfate levels;(D) Androstenediol (3beta,l7beta)
monosulfate (2) levels;(E) Methyl-4-hydroxybenzoate sulfate levels;(F) Palmitoleoylcarnitine
(C16:1) levels;(G) Glutamine conjugate of C¢H1002 (2) levels;(H) 3-hydroxypyridine glucuronide
levels;(I) 11beta-hydroxyandrosterone glucuronide levels;(J) 2,6-dihydroxybenzoic acid levels;(K)
Branched-chain, straight-chain, or cyclopropyl 10:1 fatty acid (1) levels;(L) X-13723 levels;(M)
X-24757 levels;(N) X-25828 levels;(O) X-25419 levels;(P) Adenosine 5'-diphosphate (ADP) to
phosphate ratio;(Q) Phosphate to 5-oxoproline ratio.
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Supplement Figure 5. MR Forest Plot: Causal Effect of Metabolites on AD Risk.(A)
1-stearoyl-2-arachidonoyl-GPI (18:0/20:4) levels;(B) Carnitine C14 levels;(C) Epiandrosterone
sulfate levels;(D)  Androstenediol (3beta,17beta) monosulfate 2) levels;(E)
Methyl-4-hydroxybenzoate sulfate levels;(F) Palmitoleoylcarnitine (C16:1) levels;(G) Glutamine
conjugate of CeHioO2 (2) levels;(H) 3-hydroxypyridine glucuronide levels;(I)

11beta-hydroxyandrosterone glucuronide levels;(J) 2,6-dihydroxybenzoic acid levels;(K)
Branched-chain, straight-chain, or cyclopropyl 10:1 fatty acid (1) levels;(L) X-13723 levels;(M)
X-24757 levels;(N) X-25828 levels;(0)X-25419 levels;(P)Adenosine 5'-diphosphate (ADP) to
phosphate ratio;(Q)Phosphate to 5-oxoproline ratio.
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Supplement Figure 6. Causal Effect of Metabolites on Immune Cell Traits.(A) CD11c+ CD62L-
monocyte of monocyte on Androstenediol (3beta,17beta) monosulfate (2) levels;(B) CD1lc+
CD62L- monocyte of monocyte on Phosphate to 5-oxoproline ratio;(C) Myeloid DC of DC on
Androstenediol (3beta,17beta) monosulfate (2) levels;(D) Im MDSC AC on X-13723 levels;(E)
CM CD8br of CDS8br on 1-stearoyl-2-arachidonoyl-GPI (18:0/20:4) levels;(F) CM CDS8br of
CD8br on X-24757 levels;(G) CD33 on CD14+ monocyte on Androstenediol (3beta,l7beta)
monosulfate (2) levels;(H) CD33 on CD33dim HLA DR+ CD11b+ on X-25828 levels;(I) CD33
on CD33dim HLA DR+ CDI11b- on X-13723 levels;(J) CD33 on CD66b++ myeloid cell on
X-25828 levels;(K) SSC-A on HLA DR+ CDS8br on 1lbeta-hydroxyandrosterone glucuronide
levels;(L) SSC-A on HLA DR+ CD8br on X-13723 levels,
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Fig 7. MR Forest Plot: Causal Effect of Metabolites on Immune Cell Traits. The error line

represents a 95% confidence interval.(A)CD1lc+ CD62L- monocyte of monocyte on
Androstenediol (3beta,17beta) monosulfate (2) levels;(B)CD11c+ CD62L- monocyte of monocyte
on Phosphate to 5-oxoproline ratio;(C)Myeloid DC of DC on Androstenediol (3beta,l17beta)
monosulfate (2) levels;(D)im MDSC AC on X-13723 levels;(E)YCM CD8br of CD8br on
1-stearoyl-2-arachidonoyl-GPI  (18:0/20:4) levels;(F)YCM CD8br of CD8br on X-24757
levels;(G)CD33 on CDI14+ monocyte on Androstenediol (3beta,17beta) monosulfate (2)
levels;(H)CD33 on CD33dim HLA DR+ CD11b+ on X-25828 levels;(I)CD33 on CD33dim HLA
DR+ CDI11b- on X-13723 levels;(J)CD33 on CD66b++ myeloid cell on X-25828
levels;(K)SSC-A on HLA DR+ CD8br on llbeta-hydroxyandrosterone glucuronide
levels;(L)SSC-A on HLA DR+ CD8br on X-13723 levels.



