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Who are we?

• Department of Human Genetics, Emory University 

School of Medicine

• Not for profit clinical testing laboratory with a 

focus on rare genetic disorders

• Comprehensive laboratory• Comprehensive laboratory

– Biochemical, Cytogenetic and Molecular Genetics

– Nutrition and clinical genetics 

• Certified by CLIA, CAP, & NY state



Sequencing (450 genes)

Lysosomal, NBS, Intellectual 

disability, inherited cancer, 

mitochondrial genome, hearing 

loss, CDG, Neuromuscular, Autism

Luminex

Cystic Fibrosis, Jewish Panel, 

Gaucher, Galactosemia, Alpha 

Thalasemia, Y-Microdeletion

Epigenetic/ TNR

Huntington, Beckwith-

Widermann/Silver-Russel, 

UPD7, MCC, Fragile X

Southern/Restriction Enzyme

SMA, McArdle, MCAD, Sickle 

Cell, Fragile X, Myotonic 

Dystrophy, LHON, Leigh, 

MERFF, NARP, Kearnes-Sayers

Microarray

All sequenced genes except

pseudogenes

Thalasemia, Y-Microdeletion
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Single genes>>>>>> multi gene panels using next gen sequencing



Nextgen sequencing panels

• X-linked Intellectual 

disability 

• 92 genes, 1500 

amplicons, 898 kb

• Syndromic and 

non- syndromic

• Congenital 

Disorders of 

Glycosylation 

• 25 genes, 288 

amplicons, 101 kb

• Availability of 

• Congenital Muscular 

Dystrophy 

• 13 genes, 383 

amplicons, 65 kb

• Genes well 

XLID CDG CMD

non- syndromic

• Availability of 

positive controls

• Mainly males

• Hemizygous

• All types of genes: 

metabolic, ID

• Availability of 

positive controls

• Biochem test (first)

• Molecular 

confirmation 

•

characterized

• Availability of positive 

controls

• Immunohistochemistry

- Painful muscle biopsy 

and no definitive 

results

- Secondary effect



X- linked intellectual disability (XLID)



Example

grandparents

(ID)

Boy with 

XLMR

Siblings
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Phenotype driven XLID gene selection tool







Total variants detected using panels

Panel Number of 

genes

Number of 

pseudogenes

Average 

variants 

found

XLID 92 3 31

Internal Mutation database for continuous reclassification of variants

XLID 92 3 31

CDG 25 1 20

CMD 13 0 39



Mutation Database
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Genome web article – 25 May 2010

When it costs $1,000 to sequence a 
genome, why would you take a test 
that costs $5,000?that costs $5,000?

Callum Bell, program lead at the NCGR



Whole ex/ge “ome” analysis

- Data interpretation- mapping, SNP and indel detection

- Who will do the analysis? Bioinformatics 

- Time needed to do analysis

- Reclassification of VOUS

Challenges

- Reclassification of VOUS

- Gene discovery in a clinical setting?

-Identification of mutation (truncating vs. missense) in new gene of 

unknown function (e.g. biochemical)

- CLIA / CAP Certification

- Reagent cost vs. cost of the test

- How will the reports be written?



Future of Sequencing in a clinical laboratory

- Use experience from single gene and panel sequencing

- Clinical testing (CLIA/CAP) based on known disease associated genes, positive 

controls available

- Single gene (SS) >> Panels (SS or NGS) >> Exome >> Genome

Strategy

- Single gene (SS) >> Panels (SS or NGS) >> Exome >> Genome

- Logical interpretation of the data

- Exome / Genome analysis involves a TEAM

- Clinical & Laboratory Geneticists, Genetic Counselor, and other healthcare 

specialist

- More appropriate for familial cases vs. isolated cases

- Clinical presentation 



Sequencing Exome GenomeSequencing 

panels
Exome Genome

Databasing of sequence variation
- Core laboratories

- Clinically curated variants



Questions?


