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Figure S1

Association between ASD de novo LoF variants and genes’ LoF-intolerance score
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LOF-intolerant ASD genes with broad expression

:. Active genes . Non-active genes ‘
Chromatin organization (1.2 * 10727) Transcription by RNA polymerase |1 RNA splicing (1.5 * 10~12)
Histone modifications (4.0 * 10-22) (4.3 %1079

Figure S2a



Figure S2b

LOF-intolerant ASD genes with narrow expression

\‘ Active genes . Non-active genes \

Ton channel complex (1.9 *10711)

Synaptic signaling (1.2 *1077)



Tissue Trajectory

Tissue Trajectory

Enrichment of Alzheimer’s Genes in Herring Clusters (-log10 Adjusted P-Value)
AAstro -0.00 | -0.00 | 0.08 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.08 | -0.00 | -0.00
BID24 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 0.03 -0.00 0.19 -0.00 | -0.00 | -0.00
CL2-3.CUX2 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.03 | 003 [ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
D L4_RORB { -0.00 | -0.00 [ -0.00 | -0.00 | -0,00 | -0.00 | 0.08 | 013 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
E L5-6_THEMIS{ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 0.03 0.08 -0.00 | -0.00 0.08 -0.00 | -0.00 0.05
F L5-6_TLE4{ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.03 | 0.16 | 0.13 | 0.08 | -0.00 | 0.08 | -0.00 | -0.00
G LAMP5_NOS1 4 -0.00 -0.00 | -0.00 -0.00 -0.00 -0.00 0.08 -0.00 -0.00 -0.00 0.61 013 -0.00 0.00
H Micro 4 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
1 0ligo{ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -©.00 | -0.00 | -0.00 | -0.00 I8 0.00
Jopc{ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.08 | -0.00 | -0.00 | 0.08 | -0.00 | -0.00
KPv{ -0.00 | -0.00 | -0.00 | -0.00 | 0.13 | -0.00 | -0.00 | -0.00 | 0.12 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
L PV_SCUBE3 4 -0.00 | -0.00 | -0.00 | -0.00 0.13 -0.00 | -0.00 | -0.00 0.54 -0.00 0.11 -0.00 0.08 0.00
MSST{ -0.00 | -0.00 | -0.00 | -0.00 | 0.03 | -0.00 | -0.00 | 0.16 | -0.00 | -0.00 | 0.04 | -0.00 | -0.00 | -0.00
NvIP{ -0.00 | -0.00 | -0.00 | -0.00 | 0.06 | -0.00 | -0.00 | -0.00 | 0.17 | -0.00 | 0.83 | 0.19 | -0.00 | 0.13
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Enrichment of CHD Genes in Herring Clusters (-log10 Adjusted P-Value)
AAstro{ 0.09 | -0.00 | 017 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 [ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
BID2{ 023 0.75 -0.00 | -0.00 0.21 -0.00 | -0.00 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 0.00
ClL2-3.cux2{ 009 | -0.00 | -0.00 | -0.00 | 0.09 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
DL4_RORE{ 0.23 | -0.00 | -0.00 [ -0.00 | -0.00 | 0.23 | -0.00 | 0.15 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
E L5-6_THEMIS { -0.00 | -0.00 | -0.00 | -0.00 | 0.27 | -0.00 | -0.00 | -0.00 | -0.00 | 0.27 | -0.00 | -0.00 | -0.00 | -0.00
F L5-6_TLE4 { -0.00 | 0.09 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
G LAMP5_NOS1 4 -0.00 1.54 -0.00 | -0.00 0.09 -0.00 | -0.00 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
H Micro - -0.00 | -0.00 | -0.00 | -0.00 | -0.00 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
10ligo{ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.09 | 0.09 | -0.00 | 0.14 | -0.00 | -0.00 | -0.00 | -0.00
jorc{ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
KPv{ -0.00 | 037 | 000 | -0.00 | -0.00 | 0.00 | 0.09 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
LPV_SCUBE3{ 037 | -0.00 | -0.00 | -0.00 | -0.00 | 0.09 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
MSST{ 013 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
NVIP{ 148 | 0.09 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
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5 Enrichment of Parkinson’s Genes in Herring Clusters (-log10 Adjusted P-Value)
AAstro| 0.00 | 0.00 | ©.00 | 0.11 | 0,00 [ -0.00 | -0.00 | 0.07 | -0.00 | -0.00 | 0.00 | -0.00 | 0.00 | -0.00
BID2 4 -0.00 -0.00 | -0.00 | -0.00 -0.00 -0.00 | -0.00 033 0.07 -0.00 -0.00 -0.00 -0.00 -0.00
4 CL2-3.CUX2 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.16 | -0.00 | -0.00 | -0.00 | -0.00
D L4_RORB 4 -0.00 | -0.00 | -0.00 | -0.60 | -0.00 [ -0.00 | -0.0¢ | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.33
5 E L5-6_THEMIS 4 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 0.08 -0.00 | -0.00 0.27
g
3§ g FL5-6_TLE4 4 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 0.11 -0.00 0.07 -0.00 | -0.00 0.00
a =3
o
E O G LAMP5_NOS14 -0.00 [ -0.00 | -0.00 | -0.00 0.28 -0.00 | -0.00 | -0.00 | -0.00 | -0.00 0.00 | -0.00 | -0.00 0.00
w o
H o
E ",_J H Micro 4 -0.00 | -0.00 0.00 0.00 | -0.00 0.00 | -0.00 | -0.00 0.00 0.00 | -0.00
=1 =1
2 2
E 2 I Oligo{ -0.00 | 0.26 | 0.00 | -0.00 | 0.11 | -0.00 | -0.00 | 0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00
JOPC 4 -0.00 -0.00 | -0.00 | -0.00 -0.00 -0.00 | -0.00 -0.00 -0.00 | -0.00 0.00 0.11 -0.00 0.00
KPv{ -0.00 | -0.00 | ©.00 | -0.00 | 0.00 [ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.00 | 1.89 | -0.00 | -0.00
-1
L PV_SCUBE3 4 -0.00 -0.00 | -0.00 | -0.00 011 -0.00 | -0.00 -0.00 -0.00 | -0.00 0.00 0.74 -0.00 0.07
MSST4 -0.00 | -0.00 | 0.00 | -0.00 | -0.00 [ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | 0.11 | -0.00 | -0.00 | 0.10
NVIP+ -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 | -0.00 0.28 -0.00 0.00 0.25 -0.00 0.00
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Figure S3
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