Figure S1: Summary metrics of MuGenT and MuGenT-PH performance with T2D
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Summary statistics from MuGenT testing of T2D. The top left panel displays the distribution of the
number of SNPs used in MuGenT testing and their median, 57. The bottom left panel displays the
association between the number of SNPs used in MuGenT and the MuGenT P-value. The right panel
displays the association between transformed MuenT P-values and MuGenT-PH P-values.



Figure S2: Replication of Suzuki et al. (2024) T2D-associated genes
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MuGenT, MuGenT-PH, and GenT P-values are displayed in each square. The selected genes are the top
associated genes from T2D association testing from Suzuki et al. (2024).



Figure S3: Demonstration of mixture deconvolution of MuGenT-Sel
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Demonstration of how MuGenT-Sel performs inference using simulation. Scatterplots display GenT
statistics for multiple simulated genes and two traits, with fixed heritability explained by the gene
annotated on right panel of the plot and the GWAS sample size annotated on the top panel. Histograms
embedded within the plots display the distribution of MuGenT-Sel posterior probabilities. Full code to
reproduce these results is available at
https://github.com/noahlorinczcomi/gent_analysis/tree/main/simulations/mugent_sel.



https://github.com/noahlorinczcomi/gent_analysis/tree/main/simulations/mugent_sel

Figure S4: Top AD genes detected using xGenT with brain eQTLs by chromosome
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Manhattan plot of GenT P-values for association with AD. Colors represent the level of significance of
testing with brain eQTLs and xGenT, and sizes represent the state of significance of MuGenT testing
across the multiple brain eQTL types (see Methods in main text).



Figure S5: DNMT3B AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S6: DSTYK AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S7: EGLN1 AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S8: EZH1 AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S9: HSD17B1 AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S10: KCNN4 AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S11: MLKL AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S12: NEK6 AD GWAS and brain tissue eQTL locus comparison

NEKS, Cerebellum tissue NEKS, Spinal cord tissue NEKS, Hippocampus tissue
E Y ® k3
& “ g s €.
S .. . ’553020077 S s “
g by g, g
_" 1.0 '.: ° _" _l, 1 %
5o 5 5 P
g 0s ® [
0.0 0 0
= o Foie °
c‘to' a % 3 % il ®
g g “
? 2 T2 g ‘
5 1 b o 1 L J
Q, a Q
0 < <o
7 1260 126.5 1274 1275 1280
chrd (Mb)
NEKS, Cortex tissue NEKS, Frontal cortex tissue
L
cail e .?ersmeass -
..l o % $ %
2" 3 g2 : .
1o s P K v
° .0 = - .
[« BES * o (o] ° ™
o o
00 0
‘:L—; 5 g A ~rs77?3707a
g g .
5 V2 [
w w
< < 4
5 3 oo |
[=} o
< 0 <0
1260 1265 1270 1275 1280 1260 1265 1270 1275 128.0
chrg (Mb) chrd (Mb)

Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S13: NTRK1 AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S14: PNP AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S15: RIOK1 AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S16: RIPK2 AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S17: SYK AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S18: TNKS AD GWAS and brain tissue eQTL locus comparison
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Locus-specific plots of SNP P-values and their eQTL/AD GWAS P-values. Colors represent strength of
absolute LD with the SNP with the smallest joint P-value (purple diamond). Red indicates stronger LD;
blue indicates weaker LD.



Figure S19: BMPR1B genetic correlations across eQTL tissues and disease phenotypes
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tissues (see Methods in main text).



Figure S20: CHRMS5 genetic correlations across eQTL tissues and disease phenotypes
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Figure S21: DNMT3B genetic correlations across eQTL tissues and disease phenotypes
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Figure S22: DSTYK genetic correlations across eQTL tissues and disease phenotypes
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Figure S23: EGLN1 genetic correlations across eQTL tissues and disease phenotypes
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Figure S24: EZH1 genetic correlations across eQTL tissues and disease phenotypes
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Figure S25: HSD17B1 genetic correlations across eQTL tissues and disease phenotypes
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Figure S26: KCNN4 genetic correlations across eQTL tissues and disease phenotypes
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Figure S27: MLKL genetic correlations across eQTL tissues and disease phenotypes
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Figure S28: NEK6 genetic correlations across eQTL tissues and disease phenotypes
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Figure S29: NPEPPS genetic correlations across eQTL tissues and disease phenotypes
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Figure S30: NTRK1 genetic correlations across eQTL tissues and disease phenotypes
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Figure S31: PNP genetic correlations across eQTL tissues and disease phenotypes
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Figure S32: RIOK1 genetic correlations across eQTL tissues and disease phenotypes
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Figure S33: RIPK2 genetic correlations across eQTL tissues and disease phenotypes
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Matrix of genetic estimated local correlations between multiple phenotypes and eQTLs from all GTEx v8
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Figure S34: TNKS genetic correlations across eQTL tissues and disease phenotypes

a
28‘%00%&3‘%"%8
AD [&]
CAD [ B u
AF’{B 0
KD o
BP 5]
BP =
X -
HBé u
it
M%D EEEETEEEEL]
RA
SLEEP g
STR KE =2
Adi se Subcutaneozu% ul
- Se % eral [Ef
rena é’" B
-
g3 :
Arte ronary g
rtery Ti ooadl
Brain Amglor Séngulate ]
ate i ]
Brain Cerebellum =
Brain Cerebrellar Hemls here il
Brain Gortex

Brain Frontal onex
Bram Hippocampu % 2R H
Brain lgy oth amus

Braun |tun
Brain Putamaer?\l z
Brain S%nal Cord £

{100 R | I

Sranitsents BLEFEREH
1 M@
8}|s “Itur : 4

Col ng mond
ransverse [T
EsophagusEGastroesoR/I ageal )
Eso Fuscujans \ ;
Heaﬁ Al?a]_ f{: ndage [ --0.4
eart Le intne 1 i 1
leer TIHD

Minor Sallvar§ GIang J
keletal -0.6
Nerve Tibial )
var
Pgncrea
rostate
Ski No un

Small lnéestme ENEEE S : -0.8
Stomach [ :

Lok gl |

Vagina Tt T A

Matrix of genetic estimated local correlations between multiple phenotypes and eQTLs from all GTEx v8
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Figure S35: SYK genetic correlations across eQTL tissues and disease phenotypes
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Figure S36: BMPR1B eQTLs across tissues
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Figure S37: CHRM5 eQTLs across tissues
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Figure S38: DNMT3B eQTLs across tissues

Adipose Subcutaneous
Adipose Visceral
Adrenal Gland
Amygdala
Artery Aorta
Artery Coronary
Artery Tibial
Blood
Brain Anterior Singulate
Brain Caudate

Brain Cerebellum o

Brain Cerebrellar Hemisphere mi:
Brain Cortex

Brain Frontal Cortex

Brain Hippocampus

Gene start/end
Brain Hypothalamus
Brain Nucleus

. P<5E-5
Brain Pituitary

Brain Putamen P>5E-5
Brain Spinal Cord ?
Brain S ia
Breast Mammary

Cells Cultured

Cells Ebv

Colon Sigmoid
Colon Transverse
Esophagus Gastroesophageal

Negative effect size
Positive effect size

wemee. . | | The height of each bar
T - represents the

Esophagus Mucosa

Esophagus Muscularis

Heart Atrial Appendage

111

Heart Left Ventricle

magnitude of —log,,(P-
value) relative to the
strongest eQTL across
all tissues.

Kidney

Liver

Lung

Minor Salivary Gland

Muscle Skeletal

Nerve Tibial

snudil.

Ovary

Pancreas

Prostate

Skin Nosun

Skin Sun

Small Intestine

Spleen

Stomach

Testis

Thyroid

Uterus

Vagina

31.00 31.25 31.50 31.75
CHR 20 position (Mb)

Manhattan plot of eQTLs across all GTEx v8 tissues and indications of the nominal significance levels



Figure S39: DSTYK eQTLs across tissues
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Figure S40: EGLN1 eQTLs across tissues
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Figure S41: EZH1 eQTLs across tissues
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Figure S42: HSD17B1 eQTLs across tissues
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Figure S43: KCNN4 eQTLs across tissues
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Figure S44: MLKL eQTLs across tissues
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Figure S45: NEK6 eQTLs across tissues

Adipose Subcutaneous

Adipose Visceral

Adrenal Gland

Amygdala

Artery Aorta

Artery Coronary

Artery Tibial

Blood

Brain Anterior Singulate

Brain Caudate

Brain Cerebellum

Brain Cerebrellar Hemisphere

Brain Cortex

Brain Frontal Cortex

Brain Hippocampus

Brain Hypothalamus

Brain Nucleus

Brain Pituitary

Brain Putamen

Brain Spinal Cord

Brain Substantia

Breast Mammary

Cells Cultured

Gene start/end

- P<5E-5

P>5E-5

Negative effect size
Positive effect size

Cells Ebv
Colon Sigmoid The height of each bar
Colon Transverse represents the

Esophagus Gastroesophageal magnitude of —log,,(P-

Esophagus Mucosa value) relative to the
Esophagus Muscularis strongest eQTL across

Heart Atrial Appendage all tissues

Heart Left Ventricle -

Kidney

Liver

Lung

Minor Salivary Gland

Muscle Skeletal

Nerve Tibial

Ovary

Pancreas

Prostate

Skin Nosun

Skin Sun

T

Small Intestine

Spleen

Stomach

Testis

Thyroid

e

Uterus

Vagina

126.75 127.00 127.25 127.50

CHR 9 position (Mb)

Manhattan plot of eQTLs across all GTEx v8 tissues and indications of the nominal significance levels



Figure S46: NPEPPS eQTLs across tissues
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Figure S47: NTRK1 eQTLs across tissues
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Figure S48: PNP eQTLs across tissues
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Figure S49: RIOK1 eQTLs across tissues
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Figure S50: RIPK2 eQTLs across tissues
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Figure S51: TNKS eQTLs across tissues
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Figure S52: LD correlations in the KIF11 locus across populations
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Matrices of LD correlations in the KIF11 (+1Mb) locus using 1000 Genomes Phase 3 sample (see
Methods in the main text).



Figure S53: RIPK2 multi-tissue eQTL genetic correlation network
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Sparse network of genetic correlations between eQTLs from all GTEx v8 tissues in the RIPK2 locus and
their meta categories (see Methods in the main text).



Figure S54: Cell type-specific expression of 3 novel druggable AD genes in cortex tissue
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Average levels of expression in six major cell types for three select AD-associated genes with xGenT
evidence from analyses with brain eQTLs (see Methods in the main text).



Figure S55: NTRK1 physical protein-protein interactions with Bonferroni significant AD genes
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Physical protein-protein interactions between interaction pairs with NTRK7 and indications of their
significance in gene-based association testing with GenT. Genes significant at the 0.05/18,257 Bonferroni
level are colored in red and others are colored in blue.



