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Introduction

* The purpose of carrier screening is to determine whether couples are at
high risk of having children affected with serious genetic conditions.

e Expanded carrier screening (ECS) is an acceptable testing strategy for
pre-pregnancy and prenatal screening.

e Broader guideline support and payer adoption requires evidence of gene-
disease association.
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Objective

Apply a standardized framework for evaluation of gene-disease association
to assess the clinical validity of conditions screened by ECS panels.
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Methods

e The Clinical Genome Resource (ClinGen) gene curation framework was
used to assess 208 genes and conditions:

— Twenty-one conditions were previously classified by ClinGen
— The remaining 187 were evaluated by curation teams at Myriad and Baylor.

e Concordance was evaluated on a subset of conditions.

e Myriad also evaluated nine rare recessive conditions not typically
screened for ECS.
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Methods

Evidence types
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Suggested )
Evidence Type Case Information Points/Case et | DL
Given | Score
Default | Range
Autosomal Variant is de novo® 2 0-3 12
- o Dominant | proband with predicted or proven null 15 0-2 10 Evidence Evid T Suggested Points | points | Max
w | S Ska:j variant Category vidence lype Default Range Given | Score
g % : nke B Proband with other variant type with 0.5 015 7
- |3 Disorder some evidence of gene impact™ : oY Biochemical Function 0-2
o
> po Two variants in trans and at least one Function Protein Interaction 0.5 0-2 2
| = de novo®or a predicted/proven null 2 0-3 : —
ﬁ = | Autosomal variant 12 Expression 0-2
8 = | Recessive | Two variants (not predicted/proven Functional | Cells from affected individual 1 0-2
null) with some evidence of gene 1 0-1.5 . - — 2
impactt in frans Alteration Engineered cells 0.5 0-1
2w > Animal model 2 0-4
1]
Segregation” | Evidence of segregation § B 4 0-7 7 Cell culture model system 1 0-2
Evidence in one or more families o &| 1.5 3 Models & ' : - 4
o4 ; = Rescue Rescue in animal model 2 (0=
c c S Rescue in engineered 1 0-2
_ ase-Control } : | uggested Points | Max equivalent
e Study Type" e S Points/Study Given | Score - - -
= Total Allowable Points for Experimental Evidence 6
6% | Single Variant | « Variant Detection Methodology™®
0-6
(d.-: g Analysis" . Power® .
@ Aggregate | . Bjas and Confounding Factors”
o Variant « Statistical Sianifi Id 0-6
Analysis" atistical Significance
TOTAL ALLOWABLE POINTS for Genetic Evidence 12

Strande et. al., AJHG 100(6), 895-906 (2017)
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Clinical Validity Classifications

° Deﬂ N |t|Ve Assertion Genetic Evidence Experimental Evidence Total Points Rap“c;f'."“’" Qwer
criteria (0-12 points) (0-6 points) (0-18) (‘:'?l:l?
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Genetic Evidence Summary

Suggested i
Evidence Type Case Information gs Pl?lnts Max PMIDs/Notes
Default Range = Given | Score
Autosomal dominant disease, OR X- 5 Va rla.nt is de novo . 2 0-3 0 12
. . Proband with predicted or proven null variant 15 0-2 0 10
. linked disease, affected males
Variant oband with other variant type with some evidence of gene impg 0.5 0-1.5 0 7
Evidence] ] ] 19232495, 25205138,
Au'tosom?l recessive disease, OR X- Two variants in trans, at least one is LOF or de novo 2 03 145 || 1 | 24725366, 21798101, h
Case- linked disease, affected females Two non-LOF variants in trans 1 0-1.5 0
Level
Data Sequencing Method
Exome/Ge
Total | Candidate :lcl’::;:; °
. . Evidence of Segregation in one or more| LOD Gene |~ n X a e
. quenced "
Segregation Evidence Eamilies Score |Sequencing "o <o 0-3 0 3 I I I °
region
2-2.99 0.5 1 1
220 o5 | 1 NEB — Nemaline myopathy
25 15 3
Suggested Points Max
C Case-Control Study Type Case-Control Quality Criteria points/study ~ Given @ Score
ase- - -
Control Single Variant Analysis Variant Detection Methodology 0-6
Data Power 0 12
. . Bias and Confounding Factors
te V. t Anal 0-6
Aggregate Variant Analysis Statistical Significance 0
Total Genetic Evidence Points (Maximum 12); 12 12
Experimental Evidence Summary
Suggested  Points Max
Evidence Catego Evidence Type .
ikl P Default Range  Given Score
Biochemical Function 0.5 0-2 0
Function Protein Interaction 0.5 0-2 0.5 2 25110572 h
Expression 0.5 0-2 1 15266303, 22941678 :
. . Patient Cells 1 0-2 1 19944167
Functional Alteration X 2
Non-Patient Cells 0.5 0-1 0
2 0-4 22159874, 27215641,
Models Non-human model organism 5 16902413 T
Cell culture model 1 0-2 0
Rescue in human 2 0-4 0 4
R Rescue in non-human model organism 2 0-4 0
escue .
Rescue in cell culture model 1 0-2 0
Strande et. al., AJHG 100(6), 895-906 (2017) Rescue in Patient Cells 1 0-2 0
I : LI \ ) Total Experimental Evidence Points (Maximum 6):/ 6 6
- N 2
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Summary Matrix
Assertion o ) i ) . Total Points (0- | Replication over
Criteria Genetic Evidence (0-12 points) Experimental Evidence (0-6 points) 18) time (Y/N)
. . . >2 publications
Case-level, family segregation, or i . Sum of Genetic & ] o
_ Gene-level experimental evidence that , with convincing
Description case-control data that support the ) T Experimental ) .
. o supports the gene-disease association , evidence over time
gene-disease association Evidence
(>3 years)
Assigned Points | 12| | 18|y
Limited 1-6
Moderate 7-11
Calculated Classification Strong 12-18
Definitive 12-18 AND replication over time
Valid List PMIDs and describe evidence:
Contradictory
Evidence (Y/N)
Calculated Curator Classification: Definitive Date: 10/8/2018
Comments:
LD Classification: Definitive Date: 11/15/18
Final Expert Classification: Date:
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Results

 All 208 evaluated conditions met the evidence threshold for
supporting a gene-disease association.

» 203 of 208 (98%) achieved the strongest ('Definitive') level of gene-
disease association.

e Rare conditions predominantly showed 'Moderate' evidence.

ECS Panel 203 0 A 1 0

Rare Conditions 1 2 2 0
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Results

e Conditions evaluated by both commercial laboratories were
similarly classified.

Gene-Disease Associations Evaluated by Myriad and Baylor
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Results

e Conditions evaluated by both commercial laboratories were
similarly classified.
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Results

e Conditions evaluated by both commercial laboratories were
similarly classified.
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Results
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Results

‘Limited’ Gene-disease associations
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Conclusions

e Strong evidence shown for gene-disease association on two ECS panels.
 Established disease-level clinical validity of these panels.

* Clinical validity of gene-disease association is just one of many factors that
Influence the selection of conditions included on ECS panels.

* All classifications have been submitted to ClinGen for public availability.
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