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Questions duringQuestions during 
the presentation
Use the Questions pane in 
your GoToWebinar window



Overview

Exome Sequencing and Medical TestsExome Sequencing and Medical Tests

Can Consumer Genomics Benefit from NGS?

What I Hope to Do with My Exome

My Exome: By The Numbers

S f R ltSummary of Results



Exome Sequencing: Success Leads to…

 Wave One: Exome Sequencing as 
Diagnosis of Last Resort by 
R hResearchers
- Rare, Congenital, Highly Penetrant, 

Presumed Monogentic

 Wave Two: Expanded Research 
and Select Clinical Use
- Research outside above constraints
- Clinical Exomes as end to diagnostic 

odyssey or even “shortcut”

 Wave Three: Path to Personalized Wave Three:  Path to Personalized 
Medicine?
- Standardized clinical use
- Consumer driven innovation?



Exome Sequencing in Consumer Genomics

 23andMe Provides Genotyping 
Service
- ~1M SNPs genotyped
- 48 Diseases Carrier Status
- 57 Traits
- 20 Drug Responses
- 119 Diseases Risk Predictions

E d Pil t P Exome done as Pilot Program

 80X coverage

R D t Raw Data

 No Interpretation



Still Complex and Research Oriented

 Found 8K phantom 
variants

 Variants Outside Exons?

 Exome Capture:p

Sequencing an exome at an average 
depth of 30-50x typically yields 70-75% 
of the target region at coverage levels 
of at least 20x. With clinical samples 
sequenced at 100x, 83-94% of the 
target region is typically covered at 20x 
or greater.

~EdgeBio Exome Seq Cheat Sheet



Filtering Strategy

Everything
 Follow best 

practice for high-
i t i t

Low quality & 
phantom

 151K
impact variants

 Transparent and 
reproducible in phantom

Rare

 85K
software

 Interpretation 
more open ended

Non-synonymous
or

Rare

 17K

more open ended

or
LoF

 1,698

Now what?





Example in GenomeBrowse of Quality Filter



Population Catalog and Variant Classification

Variant Rare (Novel)
Intergenic 8,462 3,609 (1,130)
Intronic 48 826 7 516 (4 418)od

in
g

Intronic 48,826 7,516 (4,418)
UTR 3/5 4,128 669 (303)
Non-coding 1,643 648 (183)

N
on

-c
o

Variant Rare (Novel)
Splicing 79 28 (17)
Frameshift Ins/Del 196 138 (118)
Stop gain/loss 113 31 (9)
Non-synonymous 10,252 1,501 (447)C
od

in
g

Ins/Del 256 162 (89)
Synonymous 11,080 885 (215)
Unknown 589 176 (36)

C

Unknown 589 176 (36)

Loss-of-function: 197
Non-synonymous: 1,501



More Filtering Strategies

Regions of Chromosomal Duplication 
(S D )(SuperDups)

Look at genes in OMIM (most)Look at genes in OMIM (most)

Use predictions of genes as 
i /h l i ffi i t t d t lrecessive/haploinsufficient to weed out low-

priority genes

For NonSynonous missense variants can use 
functional prediction to annotate



Review Homozygous Variants



Genes of Interest and Homozygous Variants

Rare !Dups OMIM Rec Genes
Splicing 28 17 12 (2) 0 (0)
F hif D l 60 44 32 (4) 1 (0)s 

of
 

ct
io

n

Frameshift Del 60 44 32 (4) 1 (0)
Frameshift Ins 78 66 46 (5) 3 (1)
Stop gain 31 8 7 (0) 0 (0)

Lo
ss

Fu
nc

Rare !Dups OMIM Rec Genesou
s

Rare !Dups OMIM Rec Genes
Damaging (3/3) 337 108 85 (0) 9 (0)
Damaging (2/3) 205 139 97 (0) 7 (0)
D i (1/3) 136 194 129 (1) 12 (0)yn

on
ym

o

Damaging (1/3) 136 194 129 (1) 12 (0)
Tolerated/Unk 781 339 204 (4) 10 (1)

N
on

-S

Homozygous: in OMIM: 16
Heterozygous in Rec Genes: 40



Homozygous Variants

Note Variant
LK8250_A

D
LK8250_

DP
LK8250_

GQ Gene(s) Classification HGVS Coding 1

common 1:54605319-Ins 50,26 76 99 CDCP2 Frameshift Ins c.1224_1225insC

reference 2:71062833 Ins 106 1 107 99 CD207 Splicingreference 2:71062833-Ins 106,1 107 99 CD207 Splicing

in-wife 5:156721864-Ins 6,91 97 99 CYFIP2 Frameshift Ins c.279_280insC

bad-call 6:44269193-Del 120,1 121 99 AARS2 Frameshift Del c.2607delG

? S G S Gbad-call? 10:46999604-SNV 21,140 161 99 GPRIN2 Nonsyn SNV c.724A>G

common 12:26834806-Ins 95,1 96 99 ITPR2 Splicing

in-wife 14:63784408-Ins 3,141 144 99 GPHB5 Frameshift Ins c.156_157insC

bad call 17:7606722 Del 161 6 167 99 WRAP53 Frameshift Del c 1565delCbad-call 17:7606722-Del 161,6 167 99 WRAP53 Frameshift Del c.1565delC

bad-call 19:54649671-Del 142,1 143 99 CNOT3 Frameshift Del c.729delT

in-wife 22:19189004-Ins 6,183 189 99 CLTCL1 Frameshift Ins c.3601_3602insG

VUS X:16657321-SNV 0 54 54 99 CTPS2 Nonsyn SNV c 1342A>CVUS X:16657321-SNV 0,54 54 99 CTPS2 Nonsyn SNV c.1342A>C

pathogenic X:38226614-SNV 0,29 29 84.27 OTC Nonsyn SNV c.148G>A

VUS X:100496711-SNV 0,65 66 99 DRP2 Nonsyn SNV c.380C>T

VUS/in-5-M X:105167411-SNV 0,16 16 48.13 NRK Nonsyn SNV c.2912A>G

wrong-geno X:112022302-Ins 61,1 62 99 AMOT Frameshift Ins c.3080_3081insCC

VUS/common X:150349559-Del 106,4 110 96.99 GPR50 Frameshift Del
c.1504_1514delACCACTG
GCCA



Do You HaveDo You Have 
Any Questions?
Use the Questions pane in 
your GoToWebinar window

406-585-8137
info@goldenhelix cominfo@goldenhelix.com


