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é" he challenge 1s to predict:

‘) What class of disease is associated with each genome

ﬁ) Which genome corresponds to which specific clinical description
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CAGIS SickKids data processing for 24 children:

Clinical
phenotype
description

Whole genome lllumina
HiSeq data

- - | VCEF files with SN'Vs and indels. Annotation by Varant and Annovar tools. s Genelist:
HPO,
dbNSFP,

RetNet
database

Categorization of variants based on the strength of the evidence for disease relevance
and different frequency bins at less than 1% population frequency.

SC1: Clinical variants — HGMD & ClinVar | 6239 Genes

SC2: Nonsense, Frameshift, Splice sites. Non-synonymous variants with consensus from 213
impact prediction rate > 0.6 by SNPs3D profile & stability, SIFT, Polyphen2, Vest, phenotypes
Revel, CADD. (about 9
phenotypes

SC3: Other impact Non-synonymous variants with consensus prediction rate < 0.6. S el

SC4: Benign non-synonymous variants.
SCS: Close to splice acceptor or donor site.
SC6: UTR and intronic impact variants by any of CADD, GERP++ and Eigen

Variants from each category are divided into 4 frequency bins according to their
highest population frequency found in any of 1000 genome, ExXAC, GnomAD
databases.

f0: Novel variants, f01: Frequency > 0 and < 0.001
f05: Frequency > 0.001 and < 0.005, f1: Frequency > 0.005 and < 0.01.
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SCORING SCHEME

For each phenotypic profile, each phenotip term (T) was
assigned a weight (W) from 0 to 1, according to its importance
(1 = most important, 0 = least important) in that clinical profile.
Each variant (V) 1n a genome was scored according to the total
number (n) of phenotip terms associated with the corresponding
gene when comparing with a particular clinical profile.
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Top S scoring variants in
a genome for a given
clinical profile and
among all clinical
profiles
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Disease class for 24 kids:

Eye disorder: 6

Neurological disorder: 7

Connective Tissue disorder: 11

RO

Overall Performance
Self - assessment

(1) Genomes assigned the correct disease class : 12

(2) Genomes assigned the correct clinical profile: 5
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3 Selected Diagnostic Variants

Clinical SC1,

LOF _SC2,
9%

Intronic_SCe6, Nonsyn_SC2,
37% 14%

Nonsyn_SC3,
Nonsyn_ 11%
SC4, 9%
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Exact Match Cases

Cllnlcal Genotypic | Disease class Diagnostic Variants
Profile Profile

Neurologic UTR variant in PIGT
C 095 Eye Compound het intronic variants
in USH2A

F 093 Connective Novel missense variant in
EP300

H 017 Eye Compound het variants, one

clinical and another intronic in
ABCA4

N 056 Connective UTR and intronic variants in

FBN1
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Data supporting chr15:48849771 (rs16961144)

Score: 4 FBN1 - chr15:48849792
Minimal binding evidence CADD: 22.1
Human Feb. 2003 (GRCh37/hg19) chri:46,649,571-4 hp +: °
t GERP+: 4.86

100 bases|
| 48,849,650 48,849,700| 48,849,750|  48,849,800|  48,849,850| 48,849,900 48,849,950
RefSeq gene predictions from NCBI

Publications: Sequences in Scientific Aticles

Gene Expression in 53 tissues from GTEX RNA-seq of 8555 samples (570 donors)

H3Kz7Ac Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE

DMNasel Hypersensitivity Clusters inl 125 cell types from ENCODE (%3)
Transcription Factor ChiP-seq (161 factofs) from ENCODE with Factorbook Motifs

100 vertebrates Basewisq Conservation hy PhyloP

b lll s e S Ll b R g e e

daue.

Multiz Alignments bf 100 Verebrates

Simple Nucleotide Polyinorphisms {db i?,NP 150) Found in == 1% of Samples

Repeating Elements by Repeathasker
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Disease Wrong Diagnostic Variants
class

J 091 Neurologic Clinical variant and
NonFrameShift Delete in POLG,
ClinVar Mitochondrial variant
D 076 Connective FrameShift insert in COLSAI
I 092 Connective NonFrameShift Delete in ELN
I 081 Connective UTRS5 variant in ELN
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Predictive Secondary Variants

1 Predictive secondary variants according to 2017 ACMG
guidelines are present in 6 children out of 24.
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1 Searched for clinical variants and loss of function variants as
recommended 1n the guideline for 59 genes.

1 We found a total of 6 clinical variants (3 of which are novel)

and 2 Frameshift deletions (all novel) as predictive secondary
variants.
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Conclusion

1 46% of our predicted diagnostic variants are intronic and
UTR. 46% of all variants are non-synonymous. The other 9%
are loss of function variants.
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[ Disease class identification is more feasible than exact match.
We found 5 exact match cases (21%) and 12 cases (50%) with
correct disease class.

] Need to understand more about the mechanism underlying the
disease as why LOF variants are not related to patient’s

phenotype.
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