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»Human Genome Project in 2003
> NBREREBIF Nature 2004; 431 (7011): 931-945.

»Phase | HapMap project in 2005
> NRELRIH %7, Nature 2005: 437(7063):1299-1320

»Encyclopedia of DNA Elements (ENCODE) project in 2007
> NRFERZH 1% I DhEEIX,  Nature 2007; 447(7146):799-816

»1000 Genomes Project in 2008
> NF:[R4H, Science 2008; 319(5863):395

»Whole Exome Sequencing for clinical diagnosis in 2013

> DU 5= 22 B il PR 4= 20 2 B[ R 2 W Y2 FH, N Engl J Med. 2013 369(16):1502-11
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Targeted Sequencing Panels
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OMIM Gene Map Statistics

OMIM Morbid Map Scorecard (Updated November 27th, 2018) :

Total number of phenotypes* for which the molecular basis is known

Total number of genes with phenotype-causing mutation

* Phenotypes include (1) single-gene mendelian disorders and traits; (2) susceptibilities to cancer and complex disease (e.¥.
BRCAT1 and familial breast-ovarian cancer susceptibility, 113705.0001, and CFH and macular degeneration, 134370.0008); (3)
variations that lead to abnormal but benign laboratory test values ("nondiseases”) and blood groups (e.g., lactate
dehydrogenase B deficiency, 150100.0001 and ABO blood group system, 110300.0001); and (4) select somatic cell genetic
disease (e.g., GNAS and McCune-Albright syndrome, 139320.0008 and IDH1 and glioblastoma multiforme, 147700.0001.)

A AR R R RIS X HEEH ~0.4% !
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OMIM Gene Map Statistics

OMIM Morbid Map Scorecard (Updated November 27th, 2018) :

Total number of phenotypes* for which the molecular basis is known 6,306

Total number of genes with phenotype-causing mutation

* Phenotypes include (1) single-gene mendelian disorders and traits; (2) susceptibilities to cancer and complex disease (e.®
BRCAI1 and familial breast-ovarian cancer susceptibility, 113705.0001, and CFH and macular degeneration, 134370.0008); (3)
variations that lead to abnormal but benign laboratory test values ("nondiseases”) and blood groups (e.q., lactate
dehydrogenase B deficiency, 150100.0001 and ABO blood group system, 110300.0001); and (4) select somatic cell genetic
disease (e.g., GNAS and McCune-Albright syndrome, 139320.0008 and IDH1 and glioblastoma multiforme, 147700.0001.)
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Review Article

Sex Dev Published online: November 17,2017

DOI: 10.1159/000481896

Beveronment

The Role of Copy Number Variants in
Disorders of Sex Development

Brittany Croft® Thomas Ohnesorg? Andrew H. Sinclair® 4

aMurdoch Children’s Research Institute, PThe Hudson Institute of Medical Research, “Department of Molecular
and Translational Science, Monash University, and 9Department of Paediatrics, University of Melbourne,
Melbourne, VIC, Australia

Gene CNV Maximum region altered (hgl9)

Phenotype

Karyotype Technique

Reference

CNVs affecting coding sequences

DMRT1  deletion Chr9: 883,300-918,342 ambiguous genitalia  46,XY array CGH Ledig et al. [2012]
deletion case 35: Chr9: 280,055-1,101,607 46,XY array CGH Ledig et al. [2010]
deletion case 44: Chr9: 762,747-865,979 GD 46,XY
deletion ID 9: Chr9: 366,238-625,238 GD 46,XY array CGH Tannour-Louet et al.
deletion ID 12: Chr9: 366,238-10,140,000 GD 46,XY [2010]
deletion 1D 13: Chr9: 10,001-6,795,000 GD 46,XY
deletion patient 2: 11.5 Mb within 9p24 GD 46,XY MLPA, array CGH Barbaro et al. [2009]

FGF9 duplication  Chr13: 21,143,874-21,174,184 ambiguous genitalia  46,XX array CGH Chiang et al. [2013]

NROBI deletion ChrX: 30,273,443-30,356,096 ambiguous genitalia, 46,XX array CGH Dangle et al. [2017]

oT
duplication  ChrX: 30,107,611-30,391,622 X-linked adrenal 46,XY array CGH Rojek et al. [2016]
hypoplasia congenita
duplication  ChrX: 30,221,851-30,992,418 CGD 46,XY microarray ‘White et al. [2011]
duplication 800 kb Xp21.2 partial GD 46,XY MLPA Barbaro et al. [2008]
duplication 634 kb Xp21.2 GD 46, XY array CGH Barbaro et al. [2007]
duplication  case 52: ChrX: 30,260,141-30,989,178 GD 46.XY array CGH Ledig et al. [2010]

NR5AI deletion 0.24 Mb of 9933.3 ambiguous genitalia  46,XY array CGH Harrison et al. [2014]
deletion Chr9: 127,251,113-127,487,356 ambiguous genitalia  46,XY array CGH Harrison et al. [2013]
deletion Chr9: 125,944,826-127,483,435 CGD 46,XY array CGH Brandt et al. [2013]
deletion 9q33.3, located 125.94-126.9 Mb from the GD 46,XY array CGH van Silfhout et al.

p telomere [2009]
deletion 3.07 Mb 9933.3¢34.11 QT 46,XY array CGH Schlaubitz et al.
[2007]
RSPOI deletion 2.7 kb loss of exon 4 CGD 46,XX targeted PCR Parma et al. [2006]
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Study Publication Site Number of Age (mean Diagnosis De novo
date subjects or median) rate (%) mutation (%

Soden Sci Trans Oct-14 CMH 100 7 47 51
Med

Srivastava  Ann Oct-14 JHU 78 9 41
Neurol

Yang JAMA Nov-14 Baylor 1756 6 27

Lee JAMA Nov-14 UCLA 520 <18 26

Wright Lancet Dec-14 UK 1133 6 27

@) | B E ISR E




InFREEEENE IR R
> B ANFABR

RA | sbp~ 5064135 ~50% fmé/'/ 100k~ 5Mb
X Cllt /N5

FE Gl AR T V.

ER A
SR e 1z X CNY-Foq CNY-Sog

SEITRBONIRY “FEX

@) | B E ISR E



IRERE E BN EmEI R

> B ANFRBR

Results: Our analysis identified 2844 intragenic CNVs in 384

800 1 8 Berign clinically tested genes. CNVs were observed in 1.9% of the entire
® Pathogenic cohort but in a disproportionately high fraction (9.8%) of
600 - individuals with a clinically significant result. CNVs accounted

for 4.7-35% of pathogenic variants, depending on clinical specialty.
Distinct patterns existed among CNVs in terms of copy number,

Number of CNVs

400
location, exons affected, clinical classification, and genes affected.
Separately, analysis of de-identified data for 599 genes unrelated to
200
0- G H
' o ° Genetics
&\0 + e“ﬁ- QQ){\GQ‘)\ © The Author(s) ARTICLE InMEdICII']e
& @ &
‘2‘ & @°§ S ‘3" Open
<? Deletions ~ ?°  Duplications Prevalence and properties of intragenic copy-number

variation in Mendelian disease genes

Rebecca Truty, PhD', Joshua Paul, PhD', Michael Kennemer, MS’, Stephen E. Lincoln, BS',
Eric Olivares, PhD", Robert L. Nussbaum, MD, FACMG"? and Swaroop Aradhya, PhD, FACMG'
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© American College of Medical Genetics and Genomics ORIGINAL RESEARCH ARTICLE ‘ InMed|C|ne

Measuring coverage and accuracy of whole-exome
sequencing in clinical context

Sek Won Kong, MD"?, In-Hee Lee, PhD'2, Xuanshi Liu, PhD"-, Joel N. Hirschhorn, MD, PhD** and
Kenneth D. Mandl, MD, MPH"24

Conclusion: The current standard of 120 x coverage for clinical
Purpose: To evaluate the coverage and accuracy of 1
sequencing (WES) across vendors. ﬁﬁ may qi mﬁ@ﬂq for consistent breadth of coverage across
o d ol Tk i LU I S e e exome. Ordering clinicians and researchers would benefit from

vendors. Relative performance of the three WES

measured for breadth and depth of coverage. The { ' : T S 1 1
e e et et vendors’ reports that estimate sensitivity and aPPV, including depth
cach rio, . of coverage across the exome.

Results: Mean depth of coverage for all genes was 189
38.3 for the three vendor services. Fifty-five of tl
College of Medical Genetics and Genomics 56 genes, b
63 pharmacogenes, were 100% covered at 10 x in at le:
nine individuals for all vendors; however, there was s
interindividual variability. For the two vendors with mean dep
of coverage > 120 x, analytic positive predictive values (aPPVs) pham‘laoogeﬂonucs whole—exomc sequencing

Genet Med advance online publication 12 April 2018
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