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The Highs and Lows LDL Cholesterol



Why is this important?

• Shared principles

– Strategies for gene discovery

• 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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GFI1B, growth factor independent 1B

• Platelet count important for 
CHD and stroke

• Transcriptional repressor causing 
Gray Platelet Syndrome

• CHARGE +ESP + UK10K for 
Platelet count (14,000 discovery, 
32,000 replication)

• Synonymous GFI1B variant 
located in alternatively spliced 
exon

• p=4.72x10-8 (EA, MAF=0.009, 
Beta=-0.4)

• Key to megakaryocyte/ platelet 
vs erythroid cell development

Monteferrario D. A dominant-negative GFI1B mutation in 
the gray platelet syndrome. N Engl J Med. 2014 Jan 16;370(3):245-53. 

Polfus et al, Submitted



Asparagine: Critical for Brain Dev’t

WGS analysis Strategy
Asparagine:

o A non-essential amino 
acid;

o Biosynthesis/diet 
intake;

o Required for 
development and 
function of the brain.

2 significant sliding windows (p < 4e-8), 6kb 
downstream of AGA

AGA: rs11131799, first 
intron, the most significant 
common variant 
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AGA gene:
o Aspartylglucosaminidase, 

which cleaves asparagine
from N-acetylglucosamines.



Centers for Mendelian Genomics
Funded by: NHGRI & NHLBI

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

2012

2015

New 2016-2019!!
- 4 CMGs: All 3 + Broad
- Additionally funded by NEI



BHCMG Findings…
~200 ‘new genes + expanded phenotypes’

84+ Publications



37 unrelated families CMT-like 
peripheral neuropathy 
refractory to molecular Dx 

WES, study rare vrnts in 
neuropathy genes in 
subjects vs cntrls

evidence for burden NA cohort
replicate in 2nd (Turkish) pt pop

Combinatorial effect of
rare variants contributes
to Dz burden & variable 
expression of Dz

Gonzaga-Jauregui, Harel, et al.
(2015) Cell Reports 12:1169-1183

Gibbs, Battaloglu, Boerwinkle, 
Katsanis & Lupski Labs

Tamar
Harel

Claudia
Gonzaga-
Jauregui

+ =

phenotype

XXX

Sub-optimal dose
morpholino A2

Sub-optimal dose
morpholino A1 Model genetic interactions in zebrafish

Mutation Burden in Complex Neuropothy

~45% of cases



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
[outbred pop.] 

cmpnd HTZ SNV (104; 57%) 
cmpnd HTZ SNV + CNV (4; 2%)
HMZ  (68; 37%) (shared ancestry; 50%)
HMZ UPD (5; 3%)

XL (n = 65) males >> females
de novo

Male 52% : female 48%
m,17/34 (50%, 2 mosaic cases)

f, 23/31(74%)

Lessons from the BCM Clinical Lab 
de novo Mutant Alleles
(AD: 74%; XL: 62%)



De novo Events and Autism
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Genomics in a Deep Historic Context

Lupski et al (2011) Cell



Consortium Efforts
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High frequency
Few Actionable Alleles
Missing ‘Heritability’

Mendel………………….. ‘Oligogenic’ ……………CD/CV (GWAS)

Low frequency/High impact
Not related to sporadic cases 

in a simple way

Genetic Architecture of Human Disease

The ‘missing heritability’?



Joint Challenges and Opportunities

• Shared challenges:

• Gene discovery approaches: for instance, exomes vs genomes

• Variant discovery: structural variants, indels, etc.

• Variant annotation: splicing, non-coding

• How to share data ethically and impactfully

• 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


