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Background

• Premises
– Sequencing technology will advance enough to produce clinically 

meaningful results

– Whole genome sequencing will be cost-effective and comparable to 
other diagnostic tests

• Questions
– What are the necessary knowledge and skill sets required for – What are the necessary knowledge and skill sets required for 

analyzing, interpreting, and utilizing genomic information? From a 
laboratory perspective? From a clinical perspective?

– Given the range of skills needed to turn genomic information into 
clinically actionable medical practice, what are the training needs for 
an individual and what is not being addressed?

– What is needed to translate genomic information from the lab to the 
provider? Will collaborative medicine be needed to interpret genomic 
information?



But first…

• What can be learned from WGS that will 

contribute to medical care?

• How will WGS be incorporated into the clinical 

workflow?workflow?
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What are the necessary knowledge and skill sets 

required for analyzing, interpreting, and utilizing 

genomic information? 

• Focus on competencies, not knowledge …

• … point-of-care decision support tools may 

guide clinical use …

• … but a health provider should • … but a health provider should 

be able to explain why, not only 

what and how



Non-Specialist Health Provider 

Competencies for WGS

• Explain the concept of carrier status and provide 
referral to a genetic counselor.

• Recognize indications for cytogenomic testing 
and WGS in diagnostic evaluation and order tests 
as appropriate.as appropriate.

• Use pharmacogenetic data to guide choice of 
medication and dosage.

• Formulate an individualized management plan to 
mitigate risks of chronic disease.

• Refine differential diagnosis based on genomic 
tests for disease susceptibility.



Laboratory Geneticist 

Competencies for WGS

• Use bioinformatic tools and databases to 

interpret results of WGS.

• Annotate genomic data in light of phenotypic 

information.information.

• Provide point-of-care tools and information to 

guide clinical decision-making.

• Interpret genomic data for use by clinicians.



What are the training needs for an individual 

and what is not being addressed?

• Need to establish a vector of competency

– Attract students to careers

– Health professional students should enter better 

preparedprepared

– Integrate genetics into health professional 

education and residency

– MOC may present an opportunity

Pre-health 
professional

Medical 
education

Residency CME/MOC



Medical Education



ACMGF Summer Scholars Program



Personalized Healthcare Competencies 
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What is needed to translate genomic information from the lab to the 

provider? Will collaborative medicine be needed to interpret genomic 

information?

• We are a long way from having fully annotated 

the genome

• Point-of-care decision support tools need to 

be deployedbe deployed

• Collaborative partnerships will be key

• New counseling paradigms will be needed



Genome AnnotationGenome Annotation
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CCCCCGTGGGAACACTGGGAGCCTGCACTCCACAGACCCTCTCCTTGCCTCTTCCCTCACCTCAGCC

TCCGCTCCCCGCCCTCTTCCCGGCCCAGGGCGCCGGCCCACCCTTCCCTCCGCCGCCCCCCGGCCG

CGGGGAGGACATGGCCGCGCACAGGCCGGTGGAATGGGTCCAGGCCGTGGTCAGCCGCTTCGACG

AGCAGCTTCCAATAAAAACAGGACAGCAGAACACACATACCAAAGTCAGTACTGAGCACAACAAGGA

ATGTCTAATCAATATTTCCAAATACAAGTTTTCTTTGGTTATAAGCGGCCTCACTACTATTTTAAAGAATG

TTAACTATATGAGAATATTTGGAGAAGCTGCTGAAAAAAATTTATATCTCTCTCAGTTGATTATATTGGAT

ACACTGGAAAAATGTCTTGCTGGGCAACCAAAGGACACAATGAGATTAGATGAAACGATGCTGGTCA

AACAGTTGCTGCCAGAAATCTGCCATTTTCTTCACACCTGTCGTGAAGGAAACCAGCATGCAGCTGAA

CTTCGGAATTCTGCCTCTGGGGTTTTATTTTCTCTCAGCTGCAACAACTTCAATGCAGTCTTTAGTCGCA

TTTCTACCAGGTTACAGGAATTAACTGTTTGTTCAGAAGACAATGTTGATGTTCATGATATAGAATTGTT

ACAGTATATCAATGTGGATTGTGCAAAATTAAAACGACTCCTGAAGGAAACAGCATTTAAATTTAAAGC

CCTAAAGAAGGTTGCGCAGTTAGCAGTTATAAATAGCCTGGAAAAGGCATTTTGGAACTGGGTAGAAA

ATTATCCAGATGAATTTACAAAACTGTACCAGATCCCACAGACTGATATGGCTGAATGTGCAGAAAAGC

TATTTGACTTGGTGGATGGTTTTGCTGAAAGCACCAAACGTAAAGCAGCAGTTTGGCCACTACAAATC

ATTCTCCTTATCTTGTGTCCAGAAATAATCCAGGATATATCCAAAGACGTGGTTGATGAAAACAACATGAATTCTCCTTATCTTGTGTCCAGAAATAATCCAGGATATATCCAAAGACGTGGTTGATGAAAACAACATGA

ATAAGAAGTTATTTCTGGACAGTCTACGAAAAGCTCTTGCTGGCCATGGAGGAAGTAGGCAGCTGACA

GAAAGTGCTGCAATTGCCTGTGTCAAACTGTGTAAAGCAAGTACTTACATCAATTGGGAAGATAACTCT

GTCATTTTCCTACTTGTTCAGTCCATGGTGGTTGATCTTAAGAACCTGCTTTTTAATCCAAGTAAGCCAT

TCTCAAGAGGCAGTCAGCCTGCAGATGTGGATCTAATGATTGACTGCCTTGTTTCTTGCTTTCGTATAA

GCCCTCACAACAACCAACACTTTAAGATCTGCCTGGCTCAGAATTCACCTTCTACATTTCACTATGTGC

TGGTAAATTCACTCCATCGAATCATCACCAATTCCGCATTGGATTGGTGGCCTAAGATTGATGCTGTGT

ATTGTCACTCGGTTGAACTTCGAAATATGTTTGGTGAAACACTTCATAAAGCAGTGCAAGGTTGTGGA

GCACACCCAGCAATACGAATGGCACCGAGTCTTACATTTAAAGAAAAAGTAACAAGCCTTAAATTTAAA

GAAAAACCTACAGACCTGGAGACAAGAAGCTATAAGTATCTTCTCTTGTCCATGGTGAAACTAATTCAT

GCAGCTCCAAAGCTCTTGCTTTGTAATCCAAGAAAACAGGGGCCCGAAACCCAAGGCAGTACAGCAG

AATTAATTACAGGGCTCGTCCAACTGGTCCCTCAGTCACACATGCCAGAGATTGCTCAGGAAGCAATG

GAGGCTCTGCTGGTTCTTCATCAGTTAGATAGCATTGATTTGTGGAATCCTGATGCTCCTGTAGAAACA

TTTTGGGAGATTAGCTCACAAATGCTTTTTTACATCTGCAAGAAATTAACTAGTCATCAAATGCTTAGTA

GCACAGAAATTCTCAAGTGGTTGCGGGAAATATTGATCTGCAGGAATAAATTTCTTCTTAAAAATAAGC







Personal Genomics: A Disruptive 

Technology?
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Consumer-driven

Genomic testing



Disruptive Technology Examples
Sustaining Technology Disruptive Technology



Consumer Education



The best way to predict the future is 

to invent it.

Alan KayAlan Kay

Computer Scientist


