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Diagnosis

End of a 
Diagnostic 
Odyssey

Natural 
history/prognosis Precision therapy Connecting with 

other families

How is a diagnosis “actionable”?
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The 2019 US medical genetics workforce:  Endangered Species

Genetics in Medicine (2021) 23:1458 – 1464
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https://www.thetimes.co.uk/article/being-objectionable-is-in-his-dna-james-watson-derides-former-colleagues-
szhlbtctl

The Genomic Era

1953

2000
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Code
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Nuclear DNA
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Mitochondrial DNA

Maternal inheritance
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https://inacrutshell.com/2017/08/21/genetics-the-real-book-of-life/
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https://www.genome.gov/genetics-glossary/Translation

DNA PROTEIN RNA 
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“Mendelian inheritance refers to patterns of inheritance that are 
characteristic of organisms that reproduce sexually. The Austrian monk 
Gregor Mendel performed thousands of crosses with garden peas at his 
monastery during the middle of the 19th century. Mendel explained his 
results by describing two laws of inheritance that introduced the idea of 
dominant and recessive genes.” 
https://www.genome.gov/genetics-glossary/Mendelian-Inheritance

Inheritance
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https://nci-media.cancer.gov/pdq/media/images/802195.jpg

Example - DEEs
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https://illustrated-glossary.nejm.org/term/de_novo_mutation

De novo:  Any DNA sequence change that occurs during replication, such as a gene alteration newly occurring 
in a family as a result of a DNA sequence change in a germ cell or a fertilized egg.
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https://nci-media.cancer.gov/pdq/media/images/802195.jpg
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Mitochondrial Aging and Metabolism: The Importance of a Good Relationship in the Central…
http://dx.doi.org/10.5772/intechopen.76652
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Mosaicism in Genetics

https://ib.bioninja.com.au/standard-level/topic-3-genetics/34-inheritance/mosaicism.html



Genetic testing
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Hindawi Publishing Corporation BioMed Research International Volume 2015, Article ID 461524, 7 pages http://dx.doi.org/10.1155/2015/461524
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Sample 
Processing Sequencing Data 

Analysis/Bioinformatics

Next Generation Sequencing
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Accessions Transfer: 1h DNA extraction: 1.5h Sample Selection: 1h

Ultrasonicator: 0.5h Library prep: 2.5h Genome sequencing: 36h Bioinformatics/review: 4-8h 





Fragment DNA into smaller pieces – then sequence each small piece simultaneously (massive parallel sequencing)
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Genome = 3 
billion bases

Sequence only 
bases that code 

for protein

Exome = 30 
million (1%) 

bases

Genomes and Exomes
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The exons are separated by DNA of unclear function

Wpod?amfkwcu.gjhklfoursjckfoquscore and void 
m$%djkdllfkk*wqnfjjdxnnebkyp@mvjckdfkkseocb
qw.oiwjfm du seven years ago dlfksl8$((k dkm 
deixmenfyrucci our skdj$ mvkjdfk&%woqppa lfdk 
kfaqaq.d eiidty forefathers brought jdd qpo 
ooekfjk vbzxx dss forth a…
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• Whole genome sequencing:  file size of 150GB

• Whole exome sequencing:  file size of 6-8GB

• Cost of whole genome in 2001:  $92,000,000

• Cost of whole genome today:  $700

Genomes and Exomes
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https://www.medtechdive.com/news/illumina-ushers-in-200-genome-with-the-launch-of-new-sequencers/633133/
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The diagnostic odyssey
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https://fortune.com/well/2023/02/28/rare-disease-patients-diagnostic-odyssey-whole-genome-sequencing-wgs-genetic-testing/



Finding your group
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Newborn sequencing
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SEIZURES

SLC2A1 Gene
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• Cases at GeneDx (HPO: seizure/epilepsy) = 77

• Average age 9.9 years

• Median age 7 years

Glucose Transporter Type 1 Deficiency Syndrome



Long read sequencing
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Long Read Sequencing
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https://www.pacb.com/press_releases/pacbio-and-genedx-launch-research-collaboration-with-the-university-of-washington-to-study-long-read-whole-genome-sequencing-for-
increased-diagnostic-yield-in-neonatal-care/



Thank you
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