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Overview

« Neurodevelopment disease cohort (n = 553)

* Neuromuscular disease cohort (n = 107)

Overall approach
Robust analytic power
Biological interpretation
Large cohort 01100111
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Careful study design
Robust experimental output

Overview

What we’ve learned so far - 553 patients with ND problems

« Neurodevelopment disease cohort (n = 553)

* Neuromuscular disease cohort (n = 107)
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Genetic mechanism of rare neurological disorders

Recessive diseases: variants vs genes?

Recessive diseases: variants vs genes?
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I Recessive missense variants (1= 71)
I Dominant missense variants (n = 91)
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I Dominant variants (n = 148)
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Can we predict disorders in a recessive pattern?

Can we predict disorders in a recessive pattern?

New births: ~400K/year

New enrolls in NDC:
~1,000/year

New enrolls in NDC

with recessive origin:
~333/year

Anticipated

fraction: 1 1/400 11,200

1 carrier in 17 healthy fathers
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1 carrier in 17 healthy mothers

117 x 117 x 1/4=1/1,156

03}t et al., submitted

b

Allele Frequency
o4

Allele Frequency

Amino acid conservation
-

P=a2x10" P=30x10° 32x107

e s FhRb i
i
Froaney
L I} H
| [ [esaies

10

Density
05

0I5t et al., submitted

Neuromuscular diseases

Study Hypothesis
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« Can we increase diagnostic rate and disease mechanism by

combining genome and transcriptome data?
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Pros and Cons

Study Overview

1. Tissue accessible 1. Rare
2. Support from histology 2. Heterogeneous
3. Recessive variants 3. Structural genes

4. Understudied 4. Understudied
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Data availability
@ WESSRNA @ WEsonly @ RNAonly No data

Study Overview

Genome analysis

B 4.DGE/Outlier gene expression
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Pathogenic variants
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1. NMF clustering
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2. Candidate gene expression

@ E%l 5. Alternative splicing
i i S i 6. RNA-Variant calling

;‘ 3. Allele specific expression
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Number of samples
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29.2% [l 29.2%

* 54% of the samples still do not have

readily usable variants after WES

10.4% [l 10.4% [l 10.4% [l 10.4%

Conservative Liberal ~ Suggestive Combined

Overall summary

1. WES based rare disease analysis shed new insights into
disease mechanism and variant profile

2. RNA-seq and WGS augment WES-based analysis

3. Novel genes provide new revenue for additional benefit to

the researchers and patients
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