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Supplementary Figure and Table Legends

Supplementary Figure 1. Box plots of SNAP2S expression in each of the 5 data sets.
Three probesets were present for measuring SNAP25 expression, and plots are shown for
each. Probeset 202508 s at exclusively targets the 3’ UTR region rather than the coding
region of the SNAP25 gene, whereas the other two probesets contain probesets matching
regions in the exons. Since detection of mRNA based on 3 UTR probesets becomes less
accurate for genes that have alternative polyadenylation sites in different tissues,®? and
SNAP25 contains multiple alternative polyadenylation sites in brain different from those
in other tissues,3 the probeset 202508 s_at results may be less reflective of true SNAP25
mRNA expression levels.

Supplementary Figure 2. Overall distribution by gender in the data set of healthy
controls used for Figure 3, showing relatively equal distribution.

Supplementary Figure 3. NEURODG6 expression as a function of gender across 4
different tissue types in the data set of healthy controls used for Figure 2.

Supplementary Figure 4. SNAP25-related SNPs are associated with AD specifically
in APOE4+ male patients. (a) and (c) Plot showing significantly disease-associated
SNPs near SNAP25 in APOE4+ male patients, but not in APOE4+ female patients or
APOE4- male patients. SNPs related to SNAP25 in APOE4+ male patients in the LOAD
and Cell data sets, respectively, are rs6077693 (p<0.00029 in male APOE4+, p<0.7257 in
female APOE4+, and p<0.7328 in male APOE4-) and rs6032806 (p<0.00043 in male
APOE4+, p<0.6579 in female APOE4+, and p<0.6948 in male APOE4-). (b) and (d)
Propensity plots showing the disease risk (positive values) or protection (negative values)
in APOE4+ male patients as a function of a patient’s status for each of the top SNAP25
SNPs.

Supplementary Table 1: P-Values and fold changes for the list of 24 genes
downregulated in AD consistently across 5 data sets.

Supplementary Table 2: Gender GEO search results

Supplementary Table 3: Patient samples identified to have high NEUROD6
expression from the data set of healthy controls used for Figure 2.

Supplementary Table 4: P-Values for SNAP2S5 gene expression probe levels in male
versus female samples in GSE11882. Bold typeface indicates significant p-values;

italicization indicates p-values trending towards significance.

Supplementary Table 5: Summary of the 5 gene expression data sets utilized to
identify genes downregulated in AD consistently across multiple data sets.

Supplementary Table 6: DAVID pathway enrichment results for 24 genes.



Supplementary Table 7: Significant SNPs in the region of each of the 24 genes
according to given thresholds: (a) distance <1 Mb up and downstream, p < le-2, for
whole cohort only and (b) distance < 200 kb up and downstream, p < 5e-4, for each
patient subset.

Supplementary Table 8: Lists of genes significantly differentially expressed between
AD and control in 4 out of 5 gene expression datasets.

a) Downregulated genes

b) Upregulated genes

Supplementary Table 9: Gender-stratified differential expression analysis.
Supplementary Table 10: Lists of genes targeted by the compounds of interest,
based on literature and data mining: (a) NEURODG6-relevant compounds and (b)
SNAP25-relevant compounds.

Supplementary Table 11: Differential expression analysis between genders,
stratifying by disease status.

Supplementary Table 12: Results of Fisher’s exact tests examining potential gender
bias in gene expression datasets.
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Supplementary Figure 2

Histogram of Male/Female samples in the GSE11882
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Supplementary Figure 3
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Supplementary Figure 4
LOAD

A Male Female

g — e —  — ——— — ‘ — ‘ —— ————————— —
= = : ‘ : ‘
25 ° 6
< 4. 4.
28 il
2'. LI 2: . \
LIP oo 8 B P SRR S0 S I A . 5 o Tha NI - < Gecda B - - .
8 8% —
& e 6. £
g 4 . 41 o)
< 2. ) . 2: o
11 © SUOG0 08 et o 2 . . . .0
-gil - - PP 5 e TE - . LR RO '. > 5 8"5; P S ety PRI e PR 2 2l oS3 -
< 6 6.
w 5 sl
g 4
< 2] 21
AL, =g, P el el ¥ “ I g S T SRRL PR B S Y e .
e — N ] L= = —— HEHE D ] H——
SNAP25 SNAP25
B Male ApoE4+
case/control
rs6077693
_— e} ]
2 S
[7]
c
g
o
P T m =
o
N
o
o ]
- Q
o G/IG G/A AIA
C Male Female
- T =y = 3 o e i 1 Gl o o T am ! Ty —— ' e 1
8 CR
85 ¢ .
< 4. 4 .
=8 & 1
2:_ ) 2
el b 2 * 30T 02D fom Bt Al P KL L s T oaaltaw Pty m s . ;-
8! g —~
I el 6d 2
< . i o
w st q ~—
8 4;7 \ . 4: >
< 2. L 2: _O
PRRN Y (5 o T e e . R il RS 2 0S% : e g e !
<4 el 6.
w i B
g 4 4.
< 3 2l
Pl 0 om0 08 ER - B T S T S PRI . P - N e 2 ces -
SNAP25 SNAP25

D Male ApoE4+

case/control
rs6032806

0.8

g; — 1

log2(Propensity)

-1.0

cic cIT T



Supplementary Table 1

GSE5281 GSE1297 GSE36980 GSE15222 GSE44772
Gene Symbol FC P.Value | adj.P.val FC P.Value | adj.P.vVal FC P.Value | adj.P.Val FC P.Value | adj.P.val FC P.Value | adj.P.val
AP3B2 -2.33 1.08E-05 | 3.17E-04 -1.79 3.46E-04 | 3.54E-02 -1.46 3.85E-04 | 3.65E-02 -1.15 1.73E-06 | 5.31E-06 NA 2.70E-05 | 1.26E-04
ATP1A3 -4.36 6.92E-07 | 5.15E-05 -3.22 5.97E-04 | 4.09E-02 -1.47 2.65E-04 | 3.41E-02 -1.19 7.57E-08 | 2.96E-07 NA 2.77E-08 | 4.38E-07
ATP5B -3.13 2.43E-04 | 2.96E-03 -1.91 5.09E-04 | 3.95E-02 -1.30 5.96E-04 | 3.97E-02 -1.14 1.25E-09 | 6.93E-09 NA 3.11E-06 | 2.00E-05
ATP6V1EL -2.26 1.62E-03 | 1.18E-02 -1.75 6.04E-04 | 4.09E-02 -1.37 6.88E-05 | 2.42E-02 -1.36 3.90E-16 | 1.01E-14 NA 1.33E-07 | 1.51E-06
ATP6V1G2 -3.56 1.52E-04 | 2.10E-03 -2.81 1.16E-04 | 2.91E-02 -1.58 5.71E-05 | 2.42E-02 -1.33 2.39E-11 | 1.95E-10 NA 3.41E-06 | 2.16E-05
BNIP3 -2.04 3.14E-05 | 6.77E-04 -1.97 8.41E-04 | 4.56E-02 -1.28 3.10E-04 | 3.44E-02 -1.13 3.45E-08 | 1.45E-07 NA 8.90E-07 | 7.00E-06
Cl40rf132 -2.12 1.17E-04 | 1.73E-03 -1.37 4.85E-04 | 3.86E-02 -1.27 4.24E-04 | 3.69E-02 -1.08 2.43E-03 | 4.29E-03 NA 2.22E-07 | 2.27E-06
Cl4orf2 -2.27 1.46E-04 | 2.04E-03 -1.53 3.62E-04 | 3.57E-02 -1.39 6.63E-04 | 4.13E-02 -1.42 2.52E-24 | 1.28E-21 NA 8.28E-07 | 6.60E-06
CACNG3 -3.35 1.29E-06 | 7.59E-05 -2.19 1.38E-04 | 2.98E-02 -1.92 4.62E-04 | 3.76E-02 -1.55 9.66E-15 | 1.77E-13 NA 1.88E-06 | 1.31E-05
GNG3 -4.60 8.67E-06 | 2.72E-04 -1.90 1.78E-04 | 3.18E-02 -1.51 7.17E-04 | 4.19E-02 -1.34 9.46E-19 | 5.28E-17 NA 1.77E-09 | 6.16E-08
GOT2 -2.31 7.63E-04 | 6.77E-03 -1.56 6.62E-05 | 2.62E-02 -1.37 5.37E-04 | 3.90E-02 -1.16 5.71E-07 | 1.90E-06 NA 1.36E-06 | 9.98E-06
MAGED1 -2.04 1.06E-02 | 4.61E-02 -1.85 5.20E-04 | 3.95E-02 -1.29 4.03E-04 | 3.66E-02 -1.29 1.23E-14 | 2.19E-13 NA 3.28E-09 | 9.47E-08
MRPS11 -1.80 6.76E-04 | 6.19E-03 -1.29 7.00E-04 | 4.25E-02 -1.27 9.58E-05 | 2.61E-02 -1.14 9.18E-04 | 1.75E-03 NA 9.12E-08 | 1.12E-06
NEUROD6 -1.78 1.67E-05 | 4.36E-04 -1.74 2.99E-04 | 3.33E-02 -2.27 2.25E-04 | 3.29E-02 -2.01 4.18E-25 | 2.58E-22 NA 3.29E-14 | 9.22E-11
PPP1R11 -2.83 1.54E-05 | 4.11E-04 -1.22 2.36E-04 | 3.32E-02 -1.27 4.71E-06 | 1.46E-02 -1.11 5.78E-08 | 2.31E-07 NA 6.04E-05 | 2.54E-04
PTPRN2 -1.89 6.20E-03 | 3.14E-02 -2.00 1.64E-04 | 3.18E-02 -1.43 2.74E-04 | 3.43E-02 -1.43 7.36E-15 | 1.38E-13 NA 2.50E-08 | 4.06E-07
RGS7 -2.65 9.45E-05 | 1.48E-03 -2.32 1.58E-04 | 3.17E-02 -1.63 2.33E-04 | 3.30E-02 -1.39 3.06E-09 | 1.57E-08 NA 1.54E-08 | 2.85E-07
SLC17A7 -4.59 2.79E-08 | 8.14E-06 -2.64 3.00E-04 | 3.33E-02 -1.54 4.29E-04 | 3.70E-02 -1.59 1.51E-09 | 8.22E-09 NA 1.21E-06 | 9.00E-06
SLC25A11 -1.65 4.39E-04 | 4.54E-03 -1.58 9.79E-04 | 4.77E-02 -1.26 1.18E-03 | 4.88E-02 -1.12 2.37E-06 | 7.08E-06 NA 4.40E-06 | 2.66E-05
SNAP25 -2.05 5.94E-05 | 1.06E-03 -4.19 3.34E-04 | 3.49E-02 -1.51 4.28E-04 | 3.70E-02 -1.41 5.75E-08 | 2.30E-07 NA 7.72E-06 | 4.30E-05
SYP -2.87 5.72E-08 | 1.15E-05 -1.90 2.92E-04 | 3.33E-02 -1.43 3.03E-04 | 3.44E-02 -1.47 2.18E-14 | 3.69E-13 NA 1.83E-04 | 6.68E-04
TPI1 -3.91 1.27E-06 | 7.53E-05 -1.62 2.66E-04 | 3.33E-02 -1.47 7.29E-06 | 1.46E-02 -1.30 1.80E-06 | 5.47E-06 NA 1.83E-04 | 6.68E-04
UQCRC1 -2.58 2.92E-03 | 1.81E-02 -1.70 7.12E-04 | 4.25E-02 -1.18 4.12E-04 | 3.69E-02 -1.11 9.54E-05 | 2.14E-04 NA 5.20E-08 | 7.18E-07
YWHAB -3.53 1.24E-03 | 9.68E-03 -2.43 4.15E-04 | 3.74E-02 -1.32 9.69E-04 | 4.59E-02 -1.08 4.55E-03 | 7.64E-03 NA 5.83E-06 | 3.39E-05




Supplementary Table 2

Number of Total Total Total
. number of | number of .
Gene significant n.um-b-er of male fermale Hypergeo-me.trlc p.value for >=
male significant ) ) number of significant male samples
samples samples samplesin | samples in
GSE11882 | GSE11882

AP3B2 0 0 91 82 Number of significant samples is < 15
ATP1A3 8 8 91 82 Number of significant samples is < 15
ATP5B 0 0 91 82 Number of significant samples is < 15
ATP6V1E1 0 0 91 82 Number of significant samples is < 15
ATP6V1G2 3 3 91 82 Number of significant samples is < 15
BNIP3 0 0 91 82 Number of significant samples is < 15
Cl4orf132 1 1 91 82 Number of significant samples is < 15
Cl4orf2 0 0 91 82 Number of significant samples is < 15

CACNG3 18 20 91 82 2.05E-05
CFL1 0 0 91 82 Number of significant samples is < 15

GNG3 23 25 91 82 5.43E-07
GOT2 0 0 91 82 Number of significant samples is < 15
MAGED1 0 0 91 82 Number of significant samples is < 15
MRPS11 0 0 91 82 Number of significant samples is < 15

NEURODG6 32 40 91 82 9.76E-06
PPP1R11 0 0 91 82 Number of significant samples is < 15
PTPRN2 0 0 91 82 Number of significant samples is < 15
RGS7 0 0 91 82 Number of significant samples is < 15
SLC17A7 0 0 91 82 Number of significant samples is < 15
SLC25A11 0 0 91 82 Number of significant samples is < 15
SNAP25 0 0 91 82 Number of significant samples is < 15
SYP 13 14 91 82 Number of significant samples is < 15
TPI1 0 0 91 82 Number of significant samples is < 15
UQCRC1 0 0 91 82 Number of significant samples is < 15
YWHAB 0 0 91 82 Number of significant samples is < 15




Supplementary Table 3

Sample ID Sample Name Gender| Dataset p.val adj.p.val

GSM300282 |SuperiorFrontalGyrus_male_20yrs_indiv78 |M GSE11882 0 0.00E+00
GSM300309 |Hippocampus_male_22yrs_indiv85 M GSE11882 0 0.00E+00
GSM300270 |SuperiorFrontalGyrus_male_86yrs_indiv73 (M GSE11882 7.38E-13 8.01E-10
GSM300254 |SuperiorFrontalGyrus_male_21yrs_indive6 M GSE11882 3.80E-12 3.92E-09
GSM300286 [Hippocampus_male_69yrs_indiv8 M GSE11882 3.80E-12 3.92E-09
GSM300307 |SuperiorFrontalGyrus_male_33yrs_indiv84 |M GSE11882 4.38E-12 4.49E-09
GSM300275 |EntorhinalCortex_male_20yrs_indiv77 M GSE11882 1.52E-10 1.45E-07
GSM300246 |PostcentralGyrus_male_70yrs_indiv53 M GSE11882 1.79E-10 1.70E-07
GSM300260 [SuperiorFrontalGyrus_male_40yrs_indive8 |M GSE11882 1.28E-09 1.18E-06
GSM300266 |SuperiorFrontalGyrus_male_75yrs_indiv72 (M GSE11882 3.21E-09 2.93E-06
GSM300298 |Hippocampus_female 30yrs_indiv82 F GSE11882 3.37E-09 3.06E-06
GSM300176 |SuperiorFrontalGyrus_male_45yrs_indivi2 [M GSE11882 4.07E-09 3.64E-06
GSM300175 |PostcentralGyrus_male_45yrs_indiv12 M GSE11882 3.36E-08 2.89E-05
GSM300339 |Hippocampus_female_82yrs_indiv98 F GSE11882 5.79E-08 4.88E-05
GSM300319 |SuperiorFrontalGyrus_male_45yrs_indiv87 (M GSE11882 7.65E-08 6.31E-05
GSM300258 [EntorhinalCortex_male_40yrs_indiv68 M GSE11882 1.86E-07 1.46E-04
GSM300315 |SuperiorFrontalGyrus_male_42yrs_indiv86 M GSE11882 1.94E-07 1.52E-04
GSM300317 |Hippocampus_male_45yrs_indiv87 M GSE11882 2.06E-07 1.61E-04
GSM300264 |SuperiorFrontalGyrus_male_52yrs_indiv7l [M GSE11882 4.25E-07 3.21E-04
GSM300235 |Hippocampus_male_85yrs_indiv46 M GSE11882 5.37E-07 3.95E-04
GSM300293 |EntorhinalCortex_female_48yrs_indiv81 F GSE11882 5.86E-07 4.26E-04
GSM300211 |SuperiorFrontalGyrus_male_28yrs_indiv29 (M GSE11882 7.03E-07 4.99E-04
GSM300278 [SuperiorFrontalGyrus_male_20yrs_indiv77 |M GSE11882 1.21E-06 8.05E-04
GSM300316 |EntorhinalCortex_male_45yrs_indiv87 M GSE11882 1.95E-06 1.20E-03
GSM300281 |PostcentralGyrus_male_20yrs_indiv78 M GSE11882 2.35E-06 1.42E-03
GSM300204 |EntorhinalCortex_male_83yrs_indiv28 M GSE11882 8.78E-06 4.90E-03
GSM300296 |SuperiorFrontalGyrus_female_48yrs_indiv81 [F GSE11882 9.29E-06 5.16E-03
GSM300310 |PostcentralGyrus_male_22yrs_indiv85 M GSE11882 9.42E-06 5.22E-03
GSM300206 |PostcentralGyrus_male_83yrs_indiv28 M GSE11882 1.09E-05 5.93E-03
GSM300292 |SuperiorFrontalGyrus_female_44yrs_indiv80 [F GSE11882 1.12E-05 6.06E-03
GSM300289 |EntorhinalCortex_female_44yrs_indiv80 F GSE11882 1.19E-05 6.46E-03
GSM300207 |SuperiorFrontalGyrus_male_83yrs_indiv28 (M GSE11882 2.57E-05 1.32E-02
GSM300320 |EntorhinalCortex_female_47yrs_indiv88 F GSE11882 3.43E-05 1.69E-02
GSM300269 |PostcentralGyrus_male_86yrs_indiv73 M GSE11882 4.10E-05 1.96E-02
GSM300299 |SuperiorFrontalGyrus_female_30yrs_indiv82 [F GSE11882 4.50E-05 2.13E-02
GSM300304 |EntorhinalCortex_male_33yrs_indiv84 M GSE11882 4.84E-05 2.24E-02
GSM300259 |PostcentralGyrus_male_40yrs_indive8 M GSE11882 4.87E-05 2.26E-02
GSM300303 |SuperiorFrontalGyrus_male_20yrs_indiv83 M GSE11882 6.73E-05 2.97E-02




Supplementary Table 4

Full Dataset Entorhinal Hippocampus Postcentral [Superiorfrontal
Cortex Gyrus Gyrus
202507_a_at 0.13 0.31 0.85 0.052 0.032
202508 s_at 0.088 0.68 0.46 0.25 0.018
1556629_a_at 0.2 0.89 0.43 0.23 0.15




Supplementary Table 5
Dataset Brain Compartment Total # of Samples Array Type Samples Notes
GSM21204, GSM21206, GSM21207,
GSM21209, GSM21211-GSM21213
Affymetrix Human Genome ’ ’ C d I ith top 9 NFT
GSE1297 Hippocampus 18 ¥ U133A A GSM21216, GSM21218-GSM21222, OSTCE’;TVSSESII’O: ;‘”NFTZ‘c’ores
rray GSM21224, GSM21226, GSM21230-
GSM21232
GSM119615-GSM119627
Aff trix H G ’ Used only the EC | d AD
GSE5281 Entorhinal Cortex (Isolated neurons) 23 ymetrixfiuman senome GSM238763, GSM238790- sedonly the EL sampes, compare
U133 Plus 2.0 Array (10 samples) vs healthy (13 samples)
GSM238798
GSE15222 Frontal Cortex, Temporal Cortex, 364 Sentrix .HumanRef-_S Al Compared AD (176 samples) vs healthy
Cerebellum, or Parietal Cortex Expression BeadChip (188 samples)
. Used only the Hippocampus samples,
Aff H 1.
GSE36980 Hippocampus 17 ymetrl);T :::n Gene 1.0 GSM907854-GSM907870 compared AD (7 samples) vs healthy (10
¥ samples)
Used only the Prefrontal Cortex samples,
GSE44772 Prefrontal Cortex 230 Rosetta/Merck Human 44k

1.1 microarray

GSM1090501-GSM1090730

compared AD (129) vs. healthy (101

samples)



Supplementary Table 6

Category Term GO_annotation PValue Genes Fold Enrichment Benjamini
i monovalent inorganic cation transmembrane UQCRC1, ATP5B, ATP6V1E],
GOTERM_MF_FAT (G0:0015077 transporter activity 1.71E-05 ATP1A3, ATPEV1G2 29.72298535| 0.00233402
i inorganic cation transmembrane transporter UQCRC1, ATP5B, ATP6V1E1,
GOTERM_MF_FAT (G0:0022890 activity 7.37E-05 ATP1A3, ATPEV1G2 20.47146011| 0.00252083
GOTERM_MF_FAT |G0:0015662 ATPase actlwty, coupled to trans!'nembrane ' 6.97E-05 ATP5B, ATP6V1E1, ATP1A3, 146.65947889| 0.00317918
movement of ions, phosphorylative mechanism ATP6V1G2
GOTERM_MF_FAT |GO:0008553 |MYdrogen-exporting ATPase activity, 6.28E-05|ATP5B, ATPEV1EL, ATP6V1G2 231.8392857| 0.00429127
- - phosphorylative mechanism
GOTERM_MF_FAT |G0:0042625 ATPase aCtIVItY, coupled to transmembrane 1.89E-04 ATP5B, ATP6V1E1, ATP1A3, 33.41827542| 0.00516578
movement of ions ATP6V1G2
GOTERM_MF_FAT |GO:001507g |"Ydrogen ion transmembrane transporter 3.376-04| YACRCL ATPSB, ATPEVIEL, 27.47724868| 0.00767082
- - activity ATP6V1G2
hydrolase activity, acting on acid anhydrides,
GOTERM_MF_FAT |G0:0016820 |catalyzing transmembrane movement of 6.24E-04 i;zzs’lgzpsvml' ATP1A3, 22.27885028| 0.00945131
substances
GOTERM ME FAT |G0o:-0043492 ATPase activity, coupled to movement of 6.07E-04 ATP5B, ATP6V1E1, ATP1A3, 22.48138528| 0.01035074
-~ substances ATP6V1G2
GOTERM_MF_FAT |G0:0015405 P-P—bond—hydrt?IYS|s—dr|ven transmembrane 8.21E-04 ATP5B, ATP6V1E1, ATP1A3, 2027010148 0.01119151
transporter activity ATPEV1G2
GOTERM_MF_FAT |GO:001539 |Primary active transmembrane transporter 8.216-0a|\TP>B, ATPVIEL ATP1A3, 20.27010148| 0.01119151
- - activity ATP6V1G2
GOTERM MF FAT |GO:0042626 ATPase activity, coupled to transmembrane 5.91E-04 ATP5B, ATP6V1E1, ATP1A3, 22.68763652| 0.01151127
- - movement of substances ATP6V1G2
GOTERM_CC_FAT [G0:0031966 |mitochondrial membrane 0.004186103 23;23’ SLC25A11, UQCRCL, ATPS8, 7.052527036| 0.0327487
GOTERM_CC_FAT [G0:0044429 |mitochondrial part 0.002924664 GOT2, SLC25A11, UQCRCL, ATPS8, 5.604092072| 0.03325067
MRPS11, BNIP3
GOTERM_CC_FAT |G0:0016469 |proton-transporting two-sector ATPase complex| 0.002677009(ATP5B, ATP6V1E1, ATP6V1G2 37.04927536| 0.03347064
. . SLC17A7, SYP, YWHAB, AP3B2,
GOTERM_CC_FAT |G0:0031410 |cytoplasmic vesicle 0.004060816 ATP6V1G2, CACNG3 5.193823649| 0.03386487
GOTERM_CC_FAT [G0:0030135 |coated vesicle 0.002444944[SLC17A7, SYP, AP3B2, ATP6V1G2 13.98085863| 0.03395332]
GOTERM_CC_FAT |G0:0005740 |mitochondrial envelope 0.005209137 23;23 SLC25A11, UQCRCL, ATPSB, 6.631731867| 0.03430765
GOTERM_CC_FAT |G0:0044433 |cytoplasmic vesicle part 0.003866408|SLC17A7, SYP, ATP6V1G2, CACNG3 11.88746803| 0.03453152]
PTPRN2, ATP5B, ATP1A3, CACNG3,
SLC17A7, SYP, GOT2, MAGED1,
GOTERM_CC_FAT |G0:0005886 |plasma membrane 0.003712067 SLC25A11, ATPGVIEL AP3B2, RGS7, 2.059927939| 0.03567944
GNG3, SNAP25
GOTERM_CC_FAT |G0:0030285 |integral to synaptic vesicle membrane 0.005155032(SYP, ATP6V1G2 370.4927536| 0.03580882
. SLC17A7, SYP, YWHAB, AP3B2,
GOTERM_CC_FAT [G0:0031982 |vesicle 0.004873336 ATPEV1G2, CACNG3 4.976768332( 0.03583774
. SLC17A7, SYP, YWHAB, AP3B2,
GOTERM_CC_FAT |G0:0031988 |membrane-bounded vesicle 0.002388552 ATP6V1G2, CACNG3 5.870483772| 0.03725204
GOTERM_CC_FAT |G0:0012506 |vesicle membrane 0.002110754|SLC17A7, SYP, ATP6V1G2, CACNG3 14.72156637| 0.03761006
SLC17A7, GOT2, SYP, SLC25A11,
GOTERM_CC_FAT |G0:0031090 |organelle membrane 3.05E-04(UQCRC1, ATP5B, BNIP3, ATP6V1G2, 4.563551254| 0.03805617
CACNG3
GOTERM_CC_FAT |G0:0030665 |clathrin coated vesicle membrane 0.003695299(SLC17A7, SYP, ATP6V1G2 31.45693191| 0.03842337
. . SLC17A7, SYP, YWHAB, AP3B2,
GOTERM_CC_FAT |G0:0016023 |cytoplasmic membrane-bounded vesicle 0.002073877 ATP6V1G2, CACNG3 6.062608696| 0.04299116
GOTERM_CC_FAT |GO:0030662 |[coated vesicle membrane 0.006902389(SLC17A7, SYP, ATP6V1G2 22.8385944| 0.04302895)
GOTERM_CC_FAT |G0:0030672 |synaptic vesicle membrane 7.00E-04|SLC17A7, SYP, ATP6V1G2 72.48771267| 0.04349025|
GOTERM_CC_FAT |G0:0008021 |synaptic vesicle 0.007462188(SLC17A7, SYP, ATP6V1G2 21.93707094| 0.04428707
SLC17A7, SYP, SLC25A11, PTPRN2,
GOTERM_CC_FAT |G0:0044459 |plasma membrane part 0.001956707|ATP6V1E1, AP3B2, ATP1A3, RGS7, 2.774911682| 0.04853183
CACNG3, GNG3, SNAP25
GOTERM_CC_FAT [G0:0019717 |synaptosome 0.009260472(SLC17A7, SYP, SNAP25 19.61432225| 0.05229048
GOT2, SLC25A11, UQCRC1, ATP5B,
GOTERM_CC_FAT |G0:0005739 |mitochondrion 0.00172017|ATP6V1E1, MRPS11, BNIP3, 4.090076397| 0.05319529
C140RF2
GOTERM_CC_FAT |G0:0030659 |cytoplasmic vesicle membrane 0.001665714(SLC17A7, SYP, ATP6V1G2, CACNG3 15.99249296| 0.06814124
GOTERM_CC_FAT [G0:0005743 |mitochondrial inner membrane 0.01493621|GOT2, SLC25A11, UQCRC1, ATP5B 7.264563797| 0.07973718
GOTERM_CC_FAT |G0:0031975 |envelope 0.020185661 23;23’ SLC25A11, UQCRCL, ATPSB, 4.467356354| 0.08834448
GOTERM_CC_FAT [G0:0030136 |clathrin-coated vesicle 0.021362039(SLC17A7, SYP, ATP6V1G2 12.63043478| 0.09023111|
GOTERM_CC_FAT |G0:0045202 |synapse 0.022117974|SLC17A7, SYP, ATP6V1G2, SNAP25 6.261849357| 0.09033945




GOT2, SLC25A11, UQCRC1, ATPSB,

GOTERM_CC_FAT |GO:0031967 |organelle envelope 0.01997198| 0 = 4.481767181| 0.09052982
GOTERM_CC_FAT |G0:0044455 |mitochondrial membrane part 0.01928734|UQCRC1, ATP5B, BNIP3 13.33773913| 0.09074676
GOTERM_CC_FAT |GO:0031301 |integral to organelle membrane 0.0187113|SYP, BNIP3, ATP6V1G2 13.55461294| 0.09149414
GOTERM_CC_FAT |G0:0019866 |organelle inner membrane 0.018108355|GOT2, SLC25A11, UQCRCL, ATPSB 6.756706753| 0.09217314
GOTERM_MF_FAT |GO:0042623 |ATPase activity, coupled 0.007962851 21:3’1?;6\/1&’ ATP1A3, 9.091736695| 0.09477401
GOTERM_CC_FAT |G0:0031300 |intrinsic to organelle membrane 0.025777294|SYP, BNIP3, ATP6V1G2 11.4192972| 0.10146417|
GOTERM_CC_FAT |G0:003317g |Proton-transporting two-sector ATPase 0.030551975|ATPSB, ATP6V1EL 61.74879227| 0.11586369
- complex, catalytic domain
GOTERM_MF_FAT |GO:0017075 |syntaxin-1 binding 0.012260854]SYP, SNAP25 154.5595238| 0.13137458
GOTERM_MF_FAT |GO:0016887 |ATPase activity 0.013902648 gzzsigpevml, ATP1A3, 7.404049045 0.13717252
GOTERM_CC_FAT |GO:0012505 |endomembrane system 0.042133686 i;i:ll\z g; SYP, BNIP3, ATP6V1G2, 3.553319248| 0.15267076
GOTERM_CC_FAT |GO:0005834 |heterotrimeric G-protein complex 0.048781792|RGS7, GNG3 38.32683658 0.17039762
GOTERM_CC_FAT |GO:0005759 |mitochondrial matrix 0.057471503|GOT2, ATP5B, MRPS11 7.344570006| 0.19327462
GOTERM_CC_FAT |GO:0031980 |mitochondrial lumen 0.057471503|GOT2, ATP5B, MRPS11 7.344570006) 0.19327462
GOTERM_CC_FAT |GO:0044456 |synapse part 0.06621624|SLC17A7, SYP, ATP6V1G2 6.777306469] 0.21469996
GOTERM_CC_FAT |G0:0019897 |extrinsic to plasma membrane 0.082679475|RGS7, GNG3 22.22956522] 0.25637112
GOTERM_MF_FAT |GO:0032403 |protein complex binding 0.036046555|SYP, UQCRCL, YWHAB 9.462827988| 0.2848804
GOTERM_MF_FAT |G0:0046961 Eqrszg;’:i;i:”m“"g ATPase activity, rotational | - /0ce038|ATPSB, ATPEVIEL 53.75983437| 0.29339186
GOTERM_MF_FAT |GO:0019905 |syntaxin binding 0.046720298|SYP, SNAP25 39.88632873| 0.3361435
GOTERM_MF_FAT |GO:0000149 |SNARE binding 0.055520081|SYP, SNAP25 33.41827542] 0.35257554
GOTERM_MF_FAT |GO:0019829 |cation-transporting ATPase activity 0.054058829|ATP5B, ATP6VIEL 34.34656085| 0.36101117
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Supplementary Table 7a
SNPs present in whole cohort using thresholds of 1 Mb distance, p < 10-2.

SNP
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SNP location

81814704
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41889214
41894376
41377292
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41332300
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41114513
41564812
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17541914
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17539250
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18088241
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17611339
17531248

Distance
from gene

Relative to
gene

844577 downstream
891870 downstream

44384 downstream

77262 downstream

72100 downstream
589184 downstream
372867 upstream
634176 downstream
389027 upstream
389063 upstream
295161 upstream
851963 downstream
401664 downstream
900007 downstream
903507 upstream
903747 upstream
831248 downstream
472893 upstream

938143 downstream
279483 upstream
928157 downstream
942603 downstream
443507 downstream
217391 upstream
307437 upstream
291234 upstream
279957 upstream
302335 upstream
907628 downstream
306526 upstream
284643 upstream
463923 upstream
341406 upstream
359162 upstream
306975 upstream
868226 downstream

50222 downstream

53310 downstream

52886 downstream

76581 downstream
459419 upstream
517438 upstream

0 in gene
60888 downstream

GWAS p
value

0.005544
0.009278

3.23E-05
3.43E-05
0.0001055
0.000208
0.0009426
0.001139
0.001388
0.002011
0.002295
0.003169
0.003891
0.004541
0.006796
0.006796
0.008637
0.008991

0.0002867
0.0003633
0.00054
0.0007373
0.0007703
0.001027
0.001277
0.001666
0.002536
0.00314
0.003159
0.004669
0.005396
0.007372
0.007716
0.0078
0.007976
0.008638

5.18E-05
6.04E-05
6.04E-05
0.0001572
0.0001916
0.0005574
0.0006871
0.0009838
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698189 downstream
611268 upstream
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420317 downstream
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Supplementary Table 7b
SNPs present in various cohorts using thresholds of 200 kb distance, p < 5 x 10-4.

Cohort Study SNP Chromo- SNP location Distance Relative to GWAS p
from gene gene value
female_apoe4+ LOAD rs717225 19 41889214 77262 downstream 2.46E-05
female_apoe4+ LOAD rs7260129 19 41922092 44384 downstream 6.15E-05
female_apoe4+ LOAD rs12104228 19 41894376 72100 downstream  0.0001456
apoed+ LOAD rs717225 19 41889214 77262 downstream 9.35E-05
apoe4+ LOAD rs7260129 19 41922092 44384 downstream  0.0004602
apoed+ LOAD rs12104228 19 41894376 72100 downstream  0.0003404
female LOAD rs717225 19 41889214 77262 downstream 4.34E-05
female LOAD rs7260129 19 41922092 44384 downstream 1.92E-05
female LOAD rs12104228 19 41894376 72100 downstream  0.0001707
whole_cohort LOAD rs717225 19 41889214 77262 downstream 3.43E-05
whole_cohort LOAD rs7260129 19 41922092 44384 downstream 3.23E-05
whole_cohort LOAD rs12104228 19 41894376 72100 downstream  0.0001055
male_apoed+ CELL rs8141657 22 17509361 82775 downstream  0.0003088
whole_cohort LOAD rs174294 22 17515555 76581 downstream  0.0001572
whole_cohort LOAD rs1296792 22 17538826 53310 downstream 6.04E-05
whole_cohort LOAD rs1296793 22 17539250 52886 downstream 6.04E-05
whole_cohort LOAD rs1296794 22 17541914 50222 downstream 5.18E-05
female_apoe4-  ADNI rs2848713 6 31416701 127750 downstream  0.0001303
female_apoed4- ADNI rs6933050 6 31375854 168597 downstream  0.0003496
female_apoed4-  ADNI rs7770216 6 31372833 171618 downstream 0.000105
female_apoe4-  ADNI rs9266327 6 31362841 181610 downstream  0.0001393
female_apoe4-  ADNI rs9266395 6 31367788 176663 downstream  0.0001876
female_apoed4-  ADNI rs9266399 6 31368028 176423 downstream 9.72E-05
female_apoe4-  ADNI rs9266409 6 31368790 175661 downstream 9.72E-05
apoed+ CELL rs2523619 6 31350366 194085 downstream 0.000103
female LOAD rs17201046 6 31731795 184947 upstream 0.0001102
|apoe4- LOAD rs11156481 10 131815217 152483 downstream  0.0004396
female_apoed4- LOAD rs1744296 14 104101384 179818 upstream 0.0003485
female_apoe4- LOAD rs12891477 14 103866421 45867 downstream  0.0003656
|who|e_cohort LOAD rs10498647 14 95915004 124320 upstream 7.07E-05
female_apoed4+ CELL rs890846 16 24495834 133418 downstream 1.48E-05
apoed+ CELL rs890846 16 24495834 133418 downstream  0.0002233
whole_cohort LOAD rs7199880 16 24413065 50649 downstream  0.0001467
|who|e_cohort LOAD rs2730034 11 62809760 100554 downstream 0.000427
female_apoed4-  CELL rs1437176 16 58922575 188218 upstream 5.73E-05
female_apoe4+ LOAD rs6499977 16 58773637 39280 upstream 0.0003028
apoed+ LOAD rs6499977 16 58773637 39280 upstream 3.38E-05
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NEURODG6

PTPRN2
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apoe4+ LOAD rs7201899 16 58677565 29566 downstream  0.0001738
female LOAD rs6499977 16 58773637 39280 upstream 5.84E-05
female LOAD rs7201899 16 58677565 29566 downstream  0.0002543
female CELL rs1437176 16 58922575 188218 upstream 0.0003811
whole_cohort LOAD rs6499969 16 58700302 6829 downstream  0.0001352
whole_cohort LOAD rs6499977 16 58773637 39280 upstream 3.11E-06
whole_cohort  LOAD rs7201899 16 58677565 29566 downstream 1.74E-05
whole_cohort CELL rs1437176 16 58922575 188218 upstream 0.0004375
female LOAD rs14115 X 51923689 21335 downstream  0.0001281
whole_cohort LOAD rs14115 X 51923689 21335 downstream  0.0001216
female_apoed4+ LOAD rs7172522 15 88636787 158157 downstream 0.000109
female_apoed+ LOAD rs11638243 15 88636444 157814 downstream  0.0001493
female_apoe4+ CELL rs1530310 15 88279695 187758 upstream 0.0004824
apoed+ LOAD rs1442291 15 88381490 85963 upstream 0.000459
apoed+ LOAD rs3743473 15 88630816 152186 downstream  0.0001077
apoe4+ LOAD rs6496484 15 88442442 25011 upstream 6.49E-05
apoed+ LOAD rs7172522 15 88636787 158157 downstream  0.0004983
apoed+ LOAD rs8027765 15 88626626 147996 downstream  0.0002096
female LOAD rs3743473 15 88630816 152186 downstream  0.0002776
female LOAD rs6496484 15 88442442 25011 upstream 0.0002389
female LOAD rs7172522 15 88636787 158157 downstream 1.82E-05
female LOAD rs8027765 15 88626626 147996 downstream  0.0002005
female LOAD rs11638243 15 88636444 157814 downstream 3.81E-05
whole_cohort LOAD rs3743473 15 88630816 152186 downstream 4.37E-06
whole_cohort LOAD rs6496484 15 88442442 25011 upstream 5.88E-06
whole_cohort LOAD rs7172522 15 88636787 158157 downstream  0.0001045
whole_cohort LOAD rs7176734 15 88472054 0 in gene 0.0001258
whole_cohort LOAD rs8027765 15 88626626 147996 downstream 7.34E-06
whole_cohort LOAD rs9920906 15 88471117 0 in gene 0.0003131
whole_cohort LOAD rs11638243 15 88636444 157814 downstream  0.0003849
female_apoed4+ LOAD rs6972352 7 31495240 154316 upstream 0.0004897
female_apoed+ ADNI rs1917011 7 31274254 63207 downstream 3.82E-05
female_apoe4+ ADNI rs2159766 7 31250957 86504 downstream 3.82E-05
female_apoe4+ ADNI rs12701070 7 31250840 86621 downstream 3.82E-05
apoe4d+ ADNI rs7801993 7 31359718 18794 upstream 0.000318
apoe4d+ ADNI rs11983505 7 31426128 85204 upstream 8.96E-05
apoed+ ADNI rs13231468 7 31367826 26902 upstream 0.0001188
female LOAD rs6972352 7 31495240 154316 upstream 4.45E-05
whole_cohort LOAD rs6972352 7 31495240 154316 upstream 0.0002405
female_apoed4+ CELL rs12540718 7 158030283 0 in gene 0.0001116
female LOAD rs4019377 7 157963122 0 in gene 0.000301
male_apoe4- CELL rs842448 7 158773525 185729 upstream 0.0002957
male_apoe4- CELL rs959489 7 158760599 172803 upstream 0.000498
male_apoe4- CELL rs1307541 7 158782552 194756 upstream 0.0002957
male CELL rs842448 7 158773525 185729 upstream 0.0004751
male CELL rs1307541 7 158782552 194756 upstream 0.0004751
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female_apoe4+ LOAD rs796786 1 240839919 0 in gene 4.84E-05
apoe4- LOAD rs2994968 1 241440253 83023 upstream 0.0002546
apoed+ CELL rs2815861 1 241227435 0 in gene 0.0002952
apoe4d+ CELL rs6691111 1 240639869 135645 downstream 6.98E-05
male ADNI rs261804 1 240904170 0 in gene 0.0004353
|who|e_cohort LOAD rs8107595 19 49631462 189911 upstream 0.0002871|
|apoe4- LOAD rs8072531 17 4848964 88166 downstream 0.00037|
male_apoe4d+ LOAD rs6077693 20 10226268 0 in gene 0.0002909
male_apoe4d+ CELL rs6032806 20 10142775 75919 upstream 0.000429
female LOAD rs6651676 X 49123318 64494 downstream  0.0001066
female LOAD rs6651677 X 49123439 64373 downstream  0.0001109
male_apoe4- CELL rs3027471 X 49033820 153992 downstream  0.0004819
whole_cohort LOAD rs6651676 X 49123318 64494 downstream 6.29E-05
whole_cohort LOAD rs6651677 X 49123439 64373 downstream 6.57E-05
female_apoed4+ LOAD rs744167 12 6944744 73798 downstream 1.96E-05
apoe4d+ LOAD rs744167 12 6944744 73798 downstream 5.13E-05
whole_cohort LOAD rs744167 12 6944744 73798 downstream  0.0003445
female_apoe4- LOAD rs2903760 20 44827103 58496 upstream 0.000472
apoe4+ LOAD rs4812851 20 44691642 193957 upstream 0.0004058
apoed+ LOAD rs6031807 20 44807795 77804 upstream 0.0001985
apoed+ LOAD rs6073519 20 44689615 195984 upstream 7.74E-05
male_apoed+ LOAD rs4812851 20 44691642 193957 upstream 0.0001311
male_apoed+ LOAD rs6073519 20 44689615 195984 upstream 8.09E-05
male LOAD rs6073519 20 44689615 195984 upstream 0.000335
whole_cohort LOAD rs4812866 20 44796824 88775 upstream 3.56E-05
whole_cohort LOAD rs6031807 20 44807795 77804 upstream 0.0001859
whole_cohort LOAD rs6073519 20 44689615 195984 upstream 0.000135




Supplementary Table 8. Genes modulated in a consistent direction in disease in multiple gene expression datasets.
Genes downregulated in disease in multiple gene expression datasets

Down in disease

Datasets
SCG3 RGS7 NME1
GSE1297 TPI1 GOT2 MAGED1
GSE15222 MRPS11 ENC1 SLC17A7
GSE36980 PGAM1 GNG3 ATP6V1E1
GSE44772 ATP5B PTPRN2 SYP
SLC25A11 PPP1R11 ATP1A3
KPNA2 YWHAB ATP6V1G2
NEDD8 BNIP3 Cl4orf2
AP3B2 SNAP25 CACNG3
Cl4o0rf132 NEUROD6 [UQCRC1
MRPS11 GOT2 BNIP3 SYP
GSE1297 ATP5B ATP6V1G2 |SNAP25 ATP1A3
GSE15222 SLC25A11 PTPRN2 NEUROD6 GNG3
GSE36980 AP3B2 PPP1R11 MAGED1 Cl4orf2
GSE5281 Cl4o0rf132 YWHAB SLC17A7 CACNG3
RGS7 CFL1 ATP6V1E1l UQCRC1
TPI1
ASNA1 SLC25A11 NDUFA10 GPI SHANK2 SLC35B1
GSE1297 LMO4 GABRA2 LDOC1 TTC3 CDK5 SYP
GSE15222 YWHAB ATP5C1 GOT2 MPV17 GPHN FKBP1B
GSE44772 ATP6V1H APEX1 ATP1A3 TUBG2 SNAP25 GNG3
GSE5281 TPI1 AP3B2 SRD5A1 IDS ATP6V1G2 |SST
Cl4orf132 ARHGEF9 GOT1 PPP1R11 |[NEUROD6 |Cl4orf2
MRPS11 ARF3 LDHA NMNAT2 [MAGED1 PPP3CA
ATP5B BNIP3 LZTS1 PEX11B SLC17A7 CACNG3
GABBR1 RAB11A PTPRN2 NGFRAP1 |ATP6V1E1 |UQCRC1
GLS PFKM YWHAZ CADPS CHN1
NDRG4 RGS7 DGKZ UCHL1 AK5
FXYD7 DDX41 SLC25A11 C12o0rfl0 |SV2B Cl4o0rf132
GSE15222 ATP5J2 MAGED1 WSB2 FABP3 NEUROD6 (SDHB
GSE36980 LRFN3 TRAPPCS CRMP1 ATP5B SYNGR1 RGS7
GSE44772 TPI1 SYT5 PTPRN2 DCTN1 SYNGR3 YWHAB
GSE5281 HPCA SYP DPYSL4 GABRA1 SLC17A7 ATP5G1
SEMAA4F GNG3 GFRA2 PGBD5 ATP6V1E1l |ATP6V1G2
MICAL2 POP4 POLR2E STMIN2 ATP1A3 ANXA6
NAPA ACLY RAP1GDS1 AP3D1 Cl4orf2 CHRM1
GOT2 UQCRC1 BNIP3 MAPK9 PSMD8 PPP2R2C
ATP6VOD1 ELAVL4 PPP1R11 RAB15 EEF1A2 STS
ZFP64 COPS8 MKKS ATP6VOC |[BCL11A SRM
MRPL37 ATP6V1F NPTXR MRPS18A |MRPS11 BSCL2
HK1 GBA GAS7 PPEF1 PIN1 BAI2
KCNF1 COPS4 EHD3 TOMMT70A|AP3B2 VAMP2
SLC25A4 LARGE LRPAP1 SERPINF1 (IDH3G FIBP




GSE1297
GSE36980
GSE44772
GSE5281

SNAP25 NPTX2 VAPB RAD51C  |NEFL NEDDAL
PLD3 RUVBL2 STXBP1 THY1 TLN2 KIAA1045
CACNG3 PTPRN

EPHA4 CAP2 ST6GALNACS |MET

TPI1 RGS7 BNIP3 SYP

Cl40rf132 GOT2 SNAP25 ATP1A3

MRPS11 GNG3 NEUROD6 ATP6V1G2

ATP5B PTPRN2 MAGED1 Cl4orf2

SLC25A11 PPP1R11 SLC17A7 CACNG3

AP3B2 YWHAB ATP6V1E1 UQCRC1




Genes upregulated in disease in multiple gene expression datasets

Up in datasets:

GSE1297

GSE15222
GSE36980
GSE44772

GSE1297
GSE15222
GSE36980
GSE5281

GSE1297
GSE15222
GSE44772
GSE5281

GSE15222
GSE36980
GSE44772
GSE5281

GSE1297
GSE36980
GSE44772
GSE5281

MAP4K4 KTN1 CASC3
EHD1 ZHX3 FYCO1
JARID2 NPAS3 SASH1
PCSK5 SLC12A7 VAT1
HIPK2 NAV2 TBL1X
ANP32B PTBP1 PTMA
EIF5B TFEB MXI1
MAPKAPK2 |RXRA NOTCH1
ABCA1l CTBP2 RBBP6
ARHGEF10

COLEC12

H3F3A




Supplementary Table 9

Affected vs Control comparison, stratified by gender

M F
Gene Probe Dataset FC nominal p FDR p FC nominal p FDR p

10025910121 GSE44772 -1.2336491 2.26E-08 7.11E-06| -1.1299804 0.00059288 0.06064708
220045_at GSE1297 -1.4420197 0.02970883 0.51157101| -2.1051808 0.00106055 0.02198478

NEUROD6 220045_at GSE5281 -2.0415758 0.00022875 0.00521989( -1.6017269 0.02100019 0.16183694
8138882 GSE36980 -2.3734997 0.01492839 0.36967773| -2.279541 0.00394971 0.1770335
Gl_27475984-S GSE15222 -2.1569755 6.35E-15 9.16E-12| -1.9112995 3.97E-12 1.91E-10
10025909548 GSE44772 -1.1089471 0.00030481 0.00150566( -1.0490635 0.2065026 0.52889959
10023826155 GSE44772 -1.135418 0.00068959 0.00287672| -1.0586663 0.2385865 0.56168282
202507_s_at  GSE1297 -2.7274539 0.03477811 0.52601722( -9.8566541 8.61E-05 0.00867944
202507_s_at  GSE5281 -2.5519022 0.02984051 0.12499269( -3.9177111 0.00923765 0.12308374

SNAP25S 202508_s_at  GSE1297 -3.1330418 0.01202105 0.44444713| -2.6981031 0.01603544 0.08427302
202508_s_at  GSE5281 -1.309359 0.28658203 0.51071945| -1.8040611 0.07553897 0.25750317
1556629 _a_at GSE1297 -
1556629 _a_at GSE5281 -2.6860378 0.00016496 0.00418716( -1.5471424 0.15235314 0.35194811
8060963 GSE36980 -1.2592732 0.0184594 0.37407034( -1.8339166 0.00123207 0.15480796
Gl_18765734-A GSE15222 -1.3256363 0.03946573 0.07497882| -2.3431188 2.61E-08 2.17E-07

(Largest 2 datasets by sample size denoted by underlining)
Each probe available on each platform for these genes was included.




Supplementary Table 10a. Genes targeted by NEUROD6-relevant compounds of interest, based on literature and data mining.

Drug

Target(s)

Source

sodium phenylbutyrate

HDAC Inhibitor

http://www.ncbi.nlm.nih.gov/pubmed/21902286

arachidonic acid

Chloride channel protein 2, Prostaglandin G/H
synthase 1

http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I
D=DNC000249,
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I
D=DNC002453

2-deoxy-D-glucose

fasudil

Rho-associated protein kinase 1

http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?!
D=DNC000640

nordihydroguaiaretic acid

Acetyl-CoA acetyltransferase, mitochondrial,
Arachidonate 5-lipoxygenase

http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?!
D=DNC001037

http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I

monastrol Kinesin-like protein KIF11 D=DNC003165
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I

tacrolimus Calcineurin D=DAP000162
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I

Lyso-PAF: acetyl-CoA acetyltransferase, D=DAP001419,
Phosphatidylinositol-4,5-bisphosphate 3-kinase http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I

quercetin catalytic subunit gamma isoform D=DNC003453
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I

sulindac Aldose reductase D=DAP000569

troglitazone

Peroxisome proliferator activated receptor gamma

http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I
D=DAP001337

staurosporine

Inhibitor of nuclear factor kappa B kinase beta
subunit, Protein kinase C, Protein kinase D, 3-
phosphoinositide-dependent protein kinase 1, Cell
division protein kinase 2, Glycogen synthase kinase-
3 beta, Phosphatidylinositol-4,5-bisphosphate 3-
kinase catalytic subunit gamma isoform, Protein
kinase C theta type, Proto-oncogene tyrosine-
protein kinase LCK, Tyrosine-protein kinase ITK/TSK,
Tyrosine-protein kinase SYK

http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I
D=DNC001380,
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I
D=DNC002412,
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?I
D=DNC002782

troglitazone

Peroxisome proliferator activated receptor gamma

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP001337

thalidomide

Tumor necrosis factor receptor

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP000865

CP-944629

mercaptopurine

DNA, Inosine-5'-monophosphate dehydrogenase

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP000147

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as

haloperidol D(2) dopamine receptor p?ID=DAP000313
exisulind

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
sirolimus Serine/threonine-protein kinase mTOR p?ID=DAP000663

tanespimycin

Heat shock protein HSP 90

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DCL000242

suramin sodium

Follicle-stimulating hormone receptor

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP001031

DNA topoisomerase 2-alpha, Estrogen receptor,
Estrogen receptor beta, Peroxisome proliferator

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DNC002738,
http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as

genistein activated receptor gamma p?ID=DCL0O00330
Voltage-dependent anion-selective channel protein [https://www.bindingdb.org/bind/chemsearch/marvi
erastin 2 n/MolStructure.jsp?monomerid=50376126




clofibrate

Lipoprotein lipase

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP000262

LY-294002

DNA-dependent protein kinase, FK506 binding
protein 12, Glycogen synthase kinase-3 beta, MAP
kinase ERK2, MAP kinase p38 alpha, MAP kinase p38
beta, MAP kinase p38 gamma, PI3-kinase p110-beta
subunit, PI3-kinase p110-delta subunit, P13-kinase
p110-gamma subunit, Protein kinase C alpha, Rho-
associated protein kinase 2, Ribosomal protein S6
kinase alpha 5, Serine/threonine-protein kinase AKT,
Serine/threonine-protein kinase Chk1,
Serine/threonine-protein kinase PLK1,
Serine/threonine-protein kinase Sgk1, Tyrosine-
protein kinase LCK, c-Jun N-terminal kinase 1

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DNC003512

tanespimycin

Heat shock protein HSP 90

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?1D=DCL000242

prednisolone

Corticosteroid-binding globulin

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP000419

fulvestrant

Estrogen receptor

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP000319

meteneprost
monorden
http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
tretinoin Retinoic acid receptor p?ID=DAP001221
Voltage-dependent calcium channel subunit alpha- [http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
nifedipine 2/delta-1 p?ID=DAP000529

sulindac sulfide

Cyclooxygenase

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP001429

Phosphatidylinositol 3-kinase, Phosphatidylinositol-
4,5-bisphosphate 3-kinase catalytic subunit, delta

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as

wortmannin isoform p?ID=DNC001514
5-lipoxygenase activating protein, Arachidonate 5- |http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
MK-886 lipoxygenase, Prostaglandin G/H synthase 2 p?ID=DNC000953

PF-01378883-00

iloprost

Prostaglandin E2 receptor, EP2 subtype

http://xin.cz3.nus.edu.sg/group/TTD/ZFTTDDRUG.as
p?ID=DAP000273




Supplementary Table 10b. Genes targeted by SNAP25-relevant compounds of interest, based on literature and data mining.

Drug Target(s) Source
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?
valproic acid Histone deacetylase ID=DAP000831
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?
guanabenz Alpha-2 adrenergic receptor ID=DAP000232
Neuronal acetylcholine receptor http://www.bindingdb.org/bind/chemsearch/marvin
karakoline (alpha7 nAChR) /MolStructure.jsp?monomerid=50454431
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?
tetracycline 30S ribosomal subunit ID=DAP000032
diloxanide
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?
metoprolol Beta-1 adrenergic receptor ID=DAP000481
http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?
yohimbic acid Alpha-2 adrenergic receptor ID=DAP000087
azapropazone

http://bidd.nus.edu.sg/group/TTD/ZFTTDDRUG.asp?
proguanil Dihydrofolate reductase ID=DAP000634




Supplementary Table 11

Female vs Male comparison, stratified by disease status

Control Affected
Gene Probe Dataset FC nominal p FDR p FC nominal p FDR p

10025910121 GSE44772 -1.2362847 3.02E-07 1.39E-05| -1.1323946 0.00015085 0.03473297
220045_at GSE1297 1.39363797 0.10085121 0.25601135| -1.0475343 0.68696581 0.99991996

NEUROD6 220045_at GSE5281 -1.0145448 0.93446514 0.96263555( 1.25633605 0.14590227 0.99993374
8138882 GSE36980 | 1.06744845 0.76937498 0.95542564| 1.11144682 0.7256297 0.92045354
Gl_27475984-S GSE15222 -1.2024455 0.03043733  0.372892| -1.0654889 0.49360351 0.65785265
10025909548 GSE44772 -1.1537545 1.45E-05 0.00016149| -1.0914513 0.0070681 0.111054
10023826155 GSE44772 -1.207256 1.21E-05 0.00014075| -1.1256482 0.00470476 0.09943619
202507_s_at  GSE1297 3.58759616 0.00101249 0.02813126| -1.0073225 0.98787458 0.99991996
202507_s_at  GSE5281 2.17223 0.10669549 0.3116042| 1.41493808 0.36283777 0.99993374

SNAP25S 202508_s_at  GSE1297 1.45276767 0.0137622 0.09022159| 1.68695618 0.31467102 0.99991996
202508 _s_at  GSE5281 1.66005764 0.07758243 0.28036503| 1.20484363 0.51533723 0.99993374
1556629 _a_at GSE1297 - -
1556629 _a_at GSE5281 -1.3977231 0.07965275 0.28262795( 1.24211177 0.47687631 0.99993374
8060963 GSE36980 -1.0560367 0.50499275 0.88075331( -1.5379373 0.02616377 0.42854765
Gl_18765734-A GSE15222 | 1.16812504 0.20276032 0.69523356( -1.5131451 0.01037134 0.07341329

(Largest 2 datasets by sample size denoted by underlining)
Each probe available on each platform for these genes was included.




Supplementary Table 12. Fisher's exact test for detecting gender bias within each dataset.

For four out of five gene expression datasets, no significant interaction was detected between gender and
control or disease status. For one dataset (GSE44772) a significant interaction was detected with p < 0.0002,
with a greater number of males within controls (reflecting the overall population structure in this disease).

p value

(Fisher's
Dataset | exact test)
GSE1297 0.35
GSE5281 0.10
GSE15222 0.46
GSE36980 1
GSE44772 0.0002




