
d

b

a c

e

0.0

0.5

1.0

1.5

IN_LAMP5_RELN

IN_LAMP5_LHX6

IN_ADARB2

IN_VIP
IN_PVALB

IN_PVALB_CHC

IN_SST

EN_L2_3_IT

EN_L6_IT_1

EN_L3_5_IT_2

EN_L3_5_IT_3

EN_L3_5_IT_1

EN_L6_IT_2

EN_L6_CT

EN_L6B

EN_L5_ET

EN_L5_6_NP

Astro
OPC

Oligo
Micro

PVM
Adaptive

VLMC
SMC

PC Endo

−l
og

10
(p

va
lu

e)

GeneRatio
0.2

0.3

0.4

0.5

0.6

Specificity
disease−specific

cross−disease

Enrichment of genes carrying a high rare−variant burden
f Distribution of rho drawn from synthetic data

Estimate of rho

Fr
eq

ue
nc

y

0.0 0.2 0.4 0.6 0.8

0
50

0
10

00
15

00

*
*

*

*

*
*

*

*

*
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
*

*

*
*

*

*

*
*

*

*

*

*
*

*

*

*

*

*

*

*

*

*

*

*
*

*

*

*

*

*

*

*

*

*
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*
*

*

*
*

*

*
*

*
*

*

*

*

*

*

*

*

*
*

*

*
*

*

*
*

*
*

*
*

*

*

*
*

*

*

*

*

*

*
*

*

*

*

*
*

*
*

*

*
*

*
*
*

*

*
*

*
*

*
*

*

*

*

*

*

*

*

*

*
*

*

*
*

*

*

*
*

*
*

*
*
*

*

*

*

*

*
*

*

*

*

*

*

*

*

*

*

*

*
*
*
*

*

*

*

*

*

*

*

*

*

*

*
*

*

*

*

*

*

*

*
*

*
*

*
*

*
*

*
*

*
*

*

*

*

*

*

*

*

*

*

*
*

*

*

*

*

*
*

*

*

*
*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

cell−substrate adhesion
cell−matrix adhesion

cell−substrate junction organization
neg. reg. of cell motility

neg. reg. of cell migration
neg. reg. of locomotion

heart development
reg. of GTPase activity

pos. reg. of GTPase activity
reg. of small GTPase mediated signal transduction

cardiac chamber morphogenesis
cardiac chamber development

heart morphogenesis
outflow tract septum morphogenesis

developmental growth involved in morphogenesis
developmental cell growth

pos. reg. of developmental growth
excitatory synapse assembly
synaptic vesicle endocytosis

presynaptic endocytosis
memory

reg. of neuron projection development
cell junction assembly

reg. of synapse structure or activity
reg. of synapse organization

synapse organization
axonogenesis

axon development
reg. of trans−synaptic signaling

modulation of chemical synaptic transmission
reg. of synaptic plasticity

synapse assembly
reg. of synapse assembly

reg. of cell junction assembly
postsynapse organization

dendrite development
reg. of axonogenesis

pos. reg. of cell projection organization
learning or memory

cognition
learning

reg. of membrane potential
vesicle−mediated transport in synapse

synaptic vesicle cycle

IN_LAMP5_RELN

IN_LAMP5_LHX6

IN_ADARB2

IN_VIP
IN_PVALB

IN_PVALB_CHC

IN_SST

EN_L2_3_IT

EN_L6_IT_1

EN_L3_5_IT_2

EN_L3_5_IT_3

EN_L3_5_IT_1

EN_L6_IT_2

EN_L6_CT

EN_L6B

EN_L5_6_NP

Micro
PVM

VLMC

−log10(FDR)

0
5
10
15
20

AD−DBLD−Vas−PD Shared Signature (FDR<1e−4)

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

* *

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

reg. of nitric oxide metabolic process
reg. of nitric oxide biosynthetic process

reg. of mRNA metabolic process
establishment or maintenance of cell polarity

establishment of cell polarity
response to interferon−beta

neg. reg. of protein−containing complex assembly
chaperone−mediated autophagy

response to virus
digestive tract morphogenesis

mRNA splicing, via spliceosome
RNA splicing, via transesterification reactions

mRNA processing
reg. of mRNA processing

RNA splicing
reg. of RNA splicing

protein folding
chaperone−mediated protein folding

protein maturation
reg. of mRNA splicing, via spliceosome

IN_LAMP5_RELN

IN_LAMP5_LHX6

IN_ADARB2

IN_VIP
IN_PVALB

IN_PVALB_CHC

IN_SST

EN_L2_3_IT

EN_L6_IT_1

EN_L3_5_IT_2

EN_L3_5_IT_3

EN_L3_5_IT_1

EN_L6_IT_2

EN_L6_CT

EN_L6B

EN_L5_6_NP

Astro
OPC

Oligo
Micro

PVM
Adaptive

VLMC
SMC

PCEndo

−log10(FDR)

0
1
2
3
4
5
6

Cross−disorder Shared Signature (FDR<1e−2)

0.62 0.61

0.5

0.47

0.37

0.41

0.39

0.4

0.34

0.18

0.35

0.25

0.31

0.27

0.13

0.35

0.26

0.25

0.21

0.14

0.19

0.1

0.04

0

0.14

−0.05

0.08

0.29

D
is

ea
se

-s
pe

ci
fic

 S
ig

na
tu

re0.68

0.65

0.73

0.4

0.49

0.54

0.19

0.58

0.68

0.4

0.45

0.54

0.12

0.68

0.44

0.49

0.48

0.09

0.53

0.43

0.58

0.3

0.35

0.27

0.13

0.4

0.19 0.29BD

SCZ

Tau

FTD

PD

Vas

DLBD

AD

AD DLB
D

Vas PD FTD
Ta

u
SCZ

BD

Spearman
Correlation

−1.0

−0.5

0.0

0.5

1.0

Cross-disorder Shared Signature

**

0.0

0.2

0.4

0.6

0.8

Cross-disorder

Disease-specific

Sp
ea

rm
an

 C
or

re
na

tio
n

Wilcoxon Test


