Supplemental Figures

Supplemental Fig 1. Genotype Browser.
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The Genotype Browser tab allows users to access the genetic variants associated with a particular
dataset. The figure shows one example query and its results in the Genotype Browser tab for the “SSC
Genotypes” dataset. The user interacts with the Genotype Browser by first specifying the filters on the
properties of the genetic variant of interest and then pressing one of the result buttons (black rectangle), “Table
Preview” or “Download,” to receive the results into the desired form. The filters of the various types of
properties are arranged in separate panels above the result buttons. In the Genes panel (green rectangle), the
users can specify the genes or the gene properties (i.e., “Gene Sets” or “Gene Weights”) of the genes that are
affected by the genetic variants. In the Regions panel (red rectangle), the user can specify the genomic regions
of interest. In the next panel (blue rectangle), the user can specify various constraints on the properties of the
genetic variant, including the type of variant (i.e., SNVs or CNVs), the effect of the variant on the targeted genes
(e.g., missense or synonymous) and the transmission pattern (e.g., present in mother, present in father, de
novo, present in affected in unaffected children). In the Genomic Scores panel (yellow rectangle), the user can
specify constraints on various genomic scores associated with variants (e.g., CADD, polyPhen, MPC). Finally, in
the Families and Person filters panels (orange rectangle), the user can specify the families or individuals of
interest or constraints on the phenotypic properties (e.g., non-verbal 1Q) associated with individuals carrying
the genetic variants.



In this example, the user has specified that they are interested only in variants affecting the CHD8 gene
that are ultra-rare (defined as seen only once in the dataset), that have an MPC score larger than 2, and are
present in individuals with non-verbal 1Q less than 70. The user has pressed the “Tabular Preview” button,
resulting in the two genetic variants displayed in a table below the results buttons. Each row of the table
describes one variant segregating in one family. The first four columns specify the core properties of the
variant: the family where the variant segregates, the definition of the sequence variant (its location and the
nucleotide sequence change), the affected gene, and the effect the variant has on the genes. The next columns
include properties of the targeted genes (vulnerability scores), properties of the variant itself (the phyloP,
phastCons, MPC, CADD, and FitCons brain genomic scores and variant frequencies from different cohorts), and
phenotypic properties of the carrier individuals (verbal and non-verbal IQs and father’s and mother’s races).



Supplemental Fig 2. Enrichment Tool
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primary diagnoses (autism, congenital heart
disease, epilepsy, intellectual disability, schizophrenia, developmental disorder, and unaffected control
children) for the set of FMRP target genes. A significant enrichment (red background) is seen for non-
synonymous variants in autism, epilepsy, intellectual disability, and schizophrenia but not in congenital heart
disease or of the unaffected controls. No synonymous variants in the FMRP target genes are enriched in any
phenotype.



Supplemental Fig 3. Phenotype Tool

% GPF: Genotypes and Phenotypes in Families Home Gene Pro.

Datasets

Ab The Phenotype Tool tests if a

given phenotypic measure (i.e.,
non-verbal 1Q) is different

To gain full access of the data and tools in GPF please consider registering. Visit the About page for more information.

\ SSC Genotypes -] e e e e between the children that carry
the specified type of genetic

Genes Al Genesimbals - GeneSes variant (i.e., de novo LGDs) and
PLLrank- Gen rank afer sotng by L ntlerance scre . the children that do not have

Dowrioad such variants. The example

u«,_w:?f (.5.55,3?6995(94,45%, shows the effect on non-verbal

- IQ (the nonverbal_iq measure

o LLLLALL DL DL L L from the ssF_diagnosis

instrument,

From (Min-1) 1 : To(ar 16229 1000 ssc_diagnosis.nonverbal_iq) of

the variants in genes with plLl
rank of less than or equal to

Pheno Measure Normalized by:
ssc.diagnosis nonverbal_ia B Coocotessessmen 1000, or the 1000 genes most
nonverbal iq . o
intolerant to loss-of-function
. mutations. For example, we
Present in Parent Effect Types
P e see a significant decrease in
mother oly @ oo @ Missense o non-verbal 1Q for affected
father only Nonsense Nonsynonymous CNV4+ .
mother and father Frame-shift Synonymous % CNV- maleS Wlth de novo LGDS and
 neither splceste females with a large de novo
deletion (CNV-) affecting one of
Family filters n Family Ids Family Tags Advanced Pheno Measures the Selected geneS (bOth Wlth
~ -4 H™
p-value ~ 5x10%). In addition,
LEWUE  Share/save query Download . .
[) large de novo duplications
(CNV+) exhibit no statistically
ssc_diagnosis.nonverbal_iq . e . .
Leps missense onve onv- significant impact in both
with hit 109 34 275 44 34 9 36 14 . .
without hit 2344 349 2178 339 2419 374 2417 369 gendersl while the influence of
§ & [ 3 de novo missense variants is
} only marginal in males (p-value
l ! saes | ! } =0.01).
3.10e-4
0.19
0.81 0.04
N 0.16
0.25
- 8.17e4

® male with hit

© male without hit
© female with hit

o female without hit]




Supplemental Fig 4. GPF Architecture
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GPF's architecture consists of three integrated layers. At its core is the Data Access
Environment (DAE) layer, which serves as the system's foundation, with access to phenotype,
genotype, user, and genomic resource repository information. The second layer introduces the
WDAE REST API, enabling remote scripts to interface with DAE's data and analysis tools. The
outermost layer is GPF's user web interface, allowing users to execute intricate queries and utilize
the power tools outlined in the manuscript.



