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Learning Objectives

At the end of this presentation, the participants will be able to:
1. Identify the role of a genomics in primary care. 
2. Discuss circumstances in which genetic testing may be 

beneficial. 
3. Summarize current genetic testing options.
4. Explain when to refer a patient to a geneticist or genetic 

counselor.
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BACKGROUND
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Background
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Genome Analogy

Genome Chromosome Gene

(Themuseumtimes.com, 2015)
(Meraresult.com, n.d.)
(Etsy.com, n.d.)
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Basic Structure of Gene
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Cases
• Case 1 • Case 2 - Five year old 

male with Autism

(Courtesy of Dr. Turner, n.d.) 10



Cases-History and Exam
• Case 1

• Platinum Hair

• Albinism

• Case 2
• Autism

• Occipitofrontal

circumference (OFC) -

>>+2 standard deviation 

(SD) above mean for age
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Cases-Clinical Testing
• Case 1

• Peripheral Smear - normal

• Immunology

• Normal T and B cell subsets

• Natural killer (NK cell) Function

• 0.0 Lytic units (normal >2.6)

• Case 2
• None

• T and B Cell – T and B lymphocytes
• NK cell – Natural Killer Cell

(Courtesy of Dr. Turner, n.d.) 12



Cases-Clinical Diagnosis
• Case 1

• Griscelli Syndrome
• about 100 cases a year in the US

• Autosomal Recessive (AR)

• intracellular trafficking genes

• Clinical features:

• Partial oculocutaneous albinism

• Neutropenia and thrombocytopenia

• Hemophagocytic lymphohistiocytosis
(HLH)

• Progressive neurologic involvement 
(cerebral lymphohistiocytic infiltration)

• Case 2
• Autism

• > 1000 genetic associations

• Macrocephaly

(Courtesy of Dr. Turner, n.d.)
13



14



(Gilissen et al., 2011)

Frequency of Disorder
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WHAT TEST TO 
ORDER?
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Available Genetic Tests

(genereviews.org, 2018) 17



Available Genetic Tests

(genereviews.org, 2018)
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Cost of Genome Sequencing
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Caution

(Paulclaireaux.com, n.d.) 20



21(Manolio et al., 2019)

Genomic Variation



Genetic Tests

5-8 Mb

Chromosome
Analysis

Fluorescence 
In situ

Hybridization (FISH)

1-5 Mb

Chromosomal
Microarray (CMA)

50-100 Kb

Sequencing

Single Base pair

(Flickr.com, n.d.)
(Countrybooks.com, n.d.)
(Vice.com, 2012)
(Pinterest.com, n.d.) 22
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Types of Genetic Test

(Manolio et al., 2019)



Cases-Test Selection
• Case 1

• Traditional Approach

• Key on specific features or 

diagnosis

• Test for specific associated 

mutations

• Case 2
• Autism

• Baseline

• Microarray, Fragile X

• Further testing if above 

negative

(Courtesy of Dr. Turner, n.d.)
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Cases-Test Ordered
• Case 1

• Traditional Approach

• Sequencing Panel for three 

genes associated with 

Griscelli Syndrome

• Case 2
• Autism

• Baseline

• Microarray, Fragile X

• Autism/ID sequencing 

Panel considered

• >2,000 genes

(Courtesy of Dr. Turner, n.d.)
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Cases-Results
• Case 1

• RAB27A

• Apparently homozygous 

c.37T>G, p.Leu13Val

•

• Case 2
• Microarray, Fragile X

• No change found

• Autism/ID sequencing 

Panel
• PTEN

• c.203A>G, 

p.Tyr68Cys

(Courtesy of Dr. Turner, n.d.)
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Genomic Medicine



GENE DISEASE 
RELATIONSHIP
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29

Gene Disease Relationship
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Gene Disease Relationship



VARIANT 
INTERPRETATION
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32

Variant  Interpretation

(Manolio et al., 2019)
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Variant Interpretation
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Variant Interpretation



Cases-Variant Interpretation
• Case 1

• RAB27A

• c.37T>G, p.Leu13Val

• Variant of uncertain 

significance (VUS) 

• Case 2
• PTEN

• c.203A>G, p.Tyr68Cys

• Pathogenic

(Courtesy of Dr. Turner, n.d.)
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CLINICAL UTILITY
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37(Manolio et al., 2019)

Clinical Utility
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Clinical Utility



DIAGNOSTIC YIELD
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40(Wise et al., 2019)

Clinical Utility
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Clinical Utility

(Wise et al., 2019)



Cases-Follow up Testing
• Case 1

• RAB27A Deletion/Duplication 

• negative

• Parental testing

• Father Heterozygous for mutation

• Mother negative

• Microarray

• upd(15)pat.arr[hg19]15q11.2q14(2

3,706,111- 102,398,213)x2 hmz

• Case 2
• PTEN

• c.203A>G, p.Tyr68Cys

• Pathogenic

(Courtesy of Dr. Turner, n.d.) 42



Cases-Final Diagnoses
• Case 1

• Autosomal recessive (AR) 

Griscelli Syndrome secondary 

to homozygosity for RAB27A 

mutation

• Paternal UPD15

• Angelman Syndrome

• Case 2
• PTEN-Hamartoma Tumor 

Syndrome

• Patient and mother

(Courtesy of Dr. Turner, n.d.) 43



Cases-Clinical Follow Up
• Case 1

• Human leukocyte antigen (HLA) 
matched bone marrow transplant 
(BMT) from donor list

• Case 2
• PTEN-Hamartoma Tumor 

Syndrome
• National 

Comprehensive Cancer 
Network (NCCN) 
guidelines for enhanced 
screening

• Mother-risk reduction 
mastectomy

(Courtesy of Dr. Turner, n.d.)44



SECONDARY 
FINDINGS
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46(Peterson et al., 2019)

Clinical Utility



CHALLENGES
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48(Manolio et al., 2019)

Challenges



Key Takeaways

• Resources to answer genetic counseling questions include ClinVar and 
ClinGen.

• Single gene, Gene panel, Exome and Genome are all types of genetic 
testing.

• There are various challenges to utilizing Genetics in Primary Care, 
however being aware of resources can alleviate some of the 
obstacles.
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QUESTIONS?
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