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1) AUTISM SPECTRUM DISORDER (ASD)

Is a neurodevelopmental disorder characterized by
communication deficits and restricted, repetitive
patterns of behavior [1], with heterogeneous clinical
presentation, variable severity, and multiple
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comorbidities. A complex underlying genetic architecture
matches the clinical heterogeneity, and evidence indicates
that several co-occurring brain disorders share a genetic
component with ASD.

2) OBJECTIVES

*To infer the genetic similarity between ASD and other
brain disorders co-occurring with ASD, including disease
subtypes, using disease simlarity netowrk analysis;

*To identify the communities of diseases that have higher
genetic similarity with ASD, applying the Leiden
algorithm;

*To identify likely pathogenic mutations in a large ASD
sequencing dataset that may explain the genetic
similarities conferred by rare variants across ASD and
comorbid brain disorders. —

3) WORKFLOW

Select ASD and comorbid brain disorders in the
DisGeNET disease-disease associations

Construct a disease similarity network and
identify the disease communities using the
Leiden algorithm

Enrich disease communities in molecular
functions and biological pathways (using GO
and Reactome)

Identify rare de novo (MAF<1 %) predicted LoF
SNVs in a ASD WGS cohort, within genes from

the different disease communities
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4) RESULTS & DISCUSSION

*We identified 3 communities of diseases (Fig.1). Community 1 is genetically more
similar to ASD and includes Epilepsy, Bipolar Disorder (BP), Attention-
Deficit/Hyperactivity Disorder (ADHD) combined type, and some disorders in the
Schizophrenia Spectrum (SCZ). Most of the disorders of Community 2 are SCZ
subtypes, and Intellectual Disability (ID) is highly represented in Community 3

*ID and ASD are in separate communities. The results show that there is enough
genetic distance to place both disorders in separate communities. Community 1 is
enriched in signal transduction and neuronal system mechanisms, which have
been implicated in some diseases from this community, as the dysfunction in
neuronal activity-dependent signaling pathways in ASD, the dysregulation in
neuronal apoptosis-regulatory pathways in Epilepsy, or alterations in G-protein
coupled receptors in ASD, Schizophrenia and Bipolar Disorder;

*The genes SHANK3, ASHIL,
SCN2A and CHD2, which
have a higher number of de
novo rare loss of function
(LoF)  Single  Nucleotide
Variants in ASD subjects, are
candidate genes for di

in all three communities.
These genes are strong
candidates for ASD.
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Identify groups of diseases
(network communities) with
higher  genetic  similarity,
that are more similar to each
other than to the other
diseases.
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Disease similarity network analysis of Autism Spectrum Disorder and comorbid brain disorders
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Fig 1. Disease similarity network. The different communities are indicated with nodes of different
colors in the network, and the diseases included in each community are shown in the figure.
Community 1 disorders nodes are presented in yellow.

Pathways and molecular
functions  exclusive from
each disease community.

5) CONCLUSIONS

[ List of genes with rare de

This work provided further evidence for a shared genetic architecture between ASD and several other brain
disorders, including some frequent comorbidities of ASD. It also identified genes and biological processes that
overlap between brain disease communities and showed that ASD patients present rare de novo LoF variants in
genes previously associated with frequent comorbid disorders.

autism novo LoF SNVs that: 1)
t speaks | MSSNG Overlap all disease
ASD WGS from the MSSNG dataset » communities; 2) Are

of de novo SNVs (N=3881 cases) exclusive from the ASD

disease community.
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