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Why is this important?

e Shared principles

— Strategies for gene discovery
e Ethnic diversity
* Critical role of phenotype definition and endophenotypes
* Consortia activities
* Role of de novo mutation

— Biology of health and disease
— Pathways to intervention (e.g. drug targets)
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Asparagine: Critical for Brain Dev't
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Asparagine levels

AGA gene:

o Aspartylglucosaminidase,
which cleaves asparagine
from N-acetylglucosamines.

Asparagine levels by rs11131799 genotypes - African-Americans
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Asparagine levels by rs11131799 genotypes - Europeans
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4 Major Goals of the CMGs:

1. Ascertain samples for all Mendelian disorders
for which genetic basis not yet understood.

2. Improve the efficiency of the sequencing; ongoing
technology innovation.

3. To determine the genetic basis for as many
Mendelian conditions as possible.

4.To disseminate methods and data to
facilitate gene discovery by others
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Mutation Burden in Complex Neuropothy §
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Model genetic interactions in zebrafish
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Mendelian Dz ‘textbook’ observations

AD (n =280) family history de novo (208/280; 74%)
mosaic (3; 1%)
inh, mosaic in parent (2; 1%)

AR (n=181) compound HTZ cmpnd HTZ SNV (104; 57%)
[outbred pop.] cmpnd HTZ SNV + CNV (4; 2%)
HMZ (68; 37%) (shared ancestry; 50%)
HMZ UPD (5; 3%)

XL (n=65) males >> females Male 52% : female 48%
de novo m,17/34 (50%, 2 mosaic cases)
f, 23/31(74%)



De novo Events and Autism

Rare de novo mutations may cause half of autism
Ca S eS Hature. Author manuscript; available in PMGC 2013 Apr 2 PMCID: PMC3613847

Published in final edited form as: NIHMSID: MIHMS361899
Mature. 2012 May 10; 485(7397): 242-245.
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Stevens ? Li-San Wang,” Vladimir Makarov *® Paz Polak ?® Seungtai Yoon,** Jared Maguire ? Emily L Crawford, "

@ 52| W Tweet 8 Google + 10 |[EdEmail [0 |[E] Share |0 Nicholas G. Campbell,"” Evan T. Geller.” Otto Valladares,” Chad Shafer.® Han Liu."" Tuo Zhao,"" Guiging Cai *? Jayon
Lihm,*# Ruth Dannenfelser,* Omar Jabado,'? Zuleyma Peralta,'* Uma Nagaswamy,® Donna Muzny ® Jeffrey G. Reid ®
Irene Newsham,? Yuanging Wu,® Lora Lewis,® Yi Han ® Benjamin F. Voight > Elaine Lim,'? Elizabeth Rossin,'?

By contrast, milder forms of autism are more strongly associated with Andrew Kirby,? Jasen Flannick,? Menachem Fromer,"? Khalid Shakir,? Tim Fennell,? Kiran Garimella,? Eric Banks,?
. . .. Ryan Poplin,? Stacey Gabriel? Mark DePristo,? Jack B. Wimbish,'* Braden E. Boone, " Shawn E. Levy, " Catalina
famlly hls'l.ory of psychlat"c Issues Betancur,'® Shamil Sunyaev,2® Eric Boerwinkle,? % Joseph D. Buxbaum,*&12.17.° Edwin H. Cook. Jr.,'* Bemie Devlin,'®

Richard A Gibbs ® Kathryn Roeder,5" Gerard D. Schellenberg,” James S. Sutcliffe,'® and Mark J. Daly'2"

November 04, 2014

Nat Genet 2014 Sep;46(9):944-50. doi: 10.1038/ng.3050. Epub 2014 Aug 3.
A framework for the interpretation of de novo mutation in human disease.
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The contribution of de novo coding mutations to autism spectrum disorder.
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Recurrent de novo mutations implicate novel genes underlying simplex autism risk.

+ Author information

Abstract

Autism spectrum disorder (ASD) has a strong but complex genetic component. Here we report on the resequencing of 64 candidate
neurodevelopmental disorder risk genes in 5,979 individuals: 3,486 probands and 2,493 unaffected siblings. We find a strong burden of de nove point
mutations for these genes and specifically implicate nine genes. These include CHD2 and SYNGAP1, genes previously reported in related disorders,
and novel genes TRIP12 and PAX5. We also show that mutation carriers generally have lower |Qs and enrichment for seizures. These data begin to
distinguish genetically distinct subtypes of autism important for aetiological classification and future therapeutics.

PMID: 25418537 [PubMed - indexed for MEDLINE] PMCID: PMC4249945  Free PMC Article

J Hum Genet. 2015 May,60(5):277-9. doi. 10.1038/jhg.2015.13. Epub 2015 Feb 19,
A case of autism spectrum disorder arising from a de novo missense mutation in POGZ.
Fukai R, Hiraki Y2, Yofune H? Tsurusaki Y*, Nakashima M*, Saitsu H*, Tanaka F%, Mivake N*, Matsumoto N*

+ Author information

Abstract

Autism spectrum disorder (ASD) is a clinically heterogeneous psychiatric disorder with various genetic backgrounds. Here, we report a novel mutation
in the pogo transposable element-derived protein with zinc finger domain gene (POGZ) identified by trio-based whole exome sequencing. To date, a
total of seven de novo POGZ mutations in ASD have been reported. POGZ contains a total of five functional domains, and this study reports the first
de novo missense mutation in the centromere protein B-like DNA-binding domain. POGZ is highly expressed in the human fetal brain and is involved in
mitesis and the regulation of neuronal proliferation. Therefore its loss-of-function or pathogenic missense mutations are likely to be causative of ASD.

PMID: 25694107 [PubMed - indexed for MEDLINE]



Genomics in a Deep Historic Context
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Genetic Architecture of Human Disease

Mendel....................... ‘Oligogenic’...............CD/CV (GWAYS)

Low frequency/High impact
Not related to sporadic cases

in a simple way

The ‘missing heritability’?

Ceading Edge

Clan Genomics and the Complex
Architecture of Human Disease

James R, Lupski, ¥4 John Bolmont, ¥ Edc Boorsanklo,** and Richard Gibos! &
' Diepariment of Molecuar and Human Gereics

Dipartmar: of Padatrcs

Brryior Colagn of Modcra, Housion, TE PREKL USA,

iz Critrem's Hosp el

AHurman Genubes Sertar

Urersty of Texas Heeh Scenc Gonter ml Mousion, ouston, TX 7I0E0-1500, LUSA

¥The Humman Genome Saquenning Carier, Bayior College of Medioine, Housion, TX 77030, USW
“Cormpardunc: |upsofacm.eu (AL |, sgbimbcnad FG )

DO 101018/ ool 201 1.02.008

b 5

Small

effect

Lo
66&566%

43 ' 5
53_Aiffl§1‘ oS CHC

wnk1 MO,

Large

effect abhd12 MO

Ancient
Commoen

Low
Frequency

New
De navo

e
"

g

2y

2

i

DTS

I
L

High frequency
Few Actionable Alleles
Missing ‘Heritability’

2011 1st quarter

%
. Il
ﬁa{ﬁg,% TV
i
i iy
-
Fexh

P
bl
2y
l) 48
b
&
i
él l- "Jll n

Hsanger
DECIPHER

Matchmaker
Exchange

GENESIS/
GEM.app

u

ENESIS@ PROJECT

RD% Connect



Joint Challenges and Opportunities

e Shared challenges:
* Gene discovery approaches: for instance, exomes vs genomes
e Variant discovery: structural variants, indels, etc.
e Variant annotation: splicing, non-coding
* How to share data ethically and impactfully

e Shared opportunities:
* Overview of the genetic architecture of human disease

* Are there phenotypes where CCDG and CMG will provide
complementary insights into disease biology?

 CCDG data will provide a critical reference for CMG (following
model of ExAC) — but requires data harmonization and
availability of frequency resource



