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Overview

• What is a genetic counselor?
• Reasons why we do genetic testing
• Definition of genetic terms
• Differences between germline and 

somatic
• Wilms tumor predisposition red flags
• Case example and different genetic 

testing approaches
• Future directions of genetic testing





Genetic Counselors
Masters in medical genetics; boarded

Different types of genetic counselors 

Pediatric Cancer Genetic Counseling
• Personal and family medical history
• Assess chance to have a change in a gene
• Genetic syndrome differential/discuss/educate
• Explore risks/benefits of genetic testing
• Discuss outcomes
• Facilitate testing (blood, saliva, tumor, skin biopsy/fibroblasts)
• Discuss results of testing
• Discuss surveillance
• Work closely with patients and oncologist/other specialists to facilitate tumor 

surveillance/treatment



Genetic Testing

Identify underlying 
cause to cancer 

(~20%+)

Identify at risk 
family members

Proactively screen 
and treat

Personalize 
chemotherapeutics

Single gene/panel 
testing 

(Germline)

Tumor testing
(Somatic testing)

Methylation 
studies

Chromosome 
studies

WHY
:

HOW
:
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GENETIC COUNSELING IS SO 
IMPORTANT!

GENEUIC COUNSELING IS SO 
IMPORUANU!

Transcriptio
n

GENEUICCOUNSELINGISSOIMPORUAN
U!



Protein 
Synthesis







Germline vs. Somatic Gene 
Mutations/Testing



Two-Hit 
Hypothesis



Red Flags for WT Genetic 
Syndromes

Family History Bilateral/Multifocal Disease

Location and 
Histology

Ag
e



Red Flags for WT Genetic 
SyndromesAdditional Medical 

Findings

Macroglossi
a

Hemihypertrophy Ear 
Creases

Brain 
Abnormalities



CNH WT Referral Protocol

Turner et al, 2022, JCO; Vol 40(17)

Genetic Testing Decision 
Tree



Conditions and Genes

Turner et al, 2022, JCO; Vol 40(17)



Conditions and Genes

Turner et al, 2022, JCO; Vol 40(17)



Conditions and Genes

Turner et al, 2022, JCO; Vol 40(17)



Case 
Example

Born full-term, uncomplicated pregnancy and 
delivery

7 lbs 3 oz, 21 inches

Met developmental milestones appropriately

Presented at 3 years of age, asymptomatic, 
progressively enlarging right side abdominal mass

Imaging showed multifocal, bilateral renal masses

Upfront chemotherapy

Partial nephrectomies



Case 
Example

Pathology:  bilateral Wilms tumor with favorable histology

Somatic testing (tumor gene testing):
- Mutation GNAS (VAF- 33%)
- Variants of unclear significance: CHEK2, JAK3, and 
MAP3K1
 

Referred for genetic counseling and germline testing
-  No additional physical findings
-  No family history of concern



Case Example



Genetic 
Testing 
Strategies

Blood, Assess for Beckwith Wiedemann 
Syndrome



Genetic 
Testing 
Strategies

Normal

Normal

Normal

Blood, Assess for Beckwith Wiedemann 
Syndrome



Methylatio
n Testing 
on Tumor

Gain of methylation of IC1 of chromosome 11p15 in 
tumor

Mosaic 



New 
Technologie

s

RNA 
Sequencing



Future Directions

• RNA sequencing

• Germline vs. Somatic vs. Paired 
Tumor/Normal

- Blood, cheek swab, skin 
biopsy/fibroblasts

- Tumor testing

• Long-Read-Sequencing



Genetic Testing Strategy

Phenotype 

•Cheek swab, blood, extracted
•Gene Sequencing (DNA/RNA)

WT cancer gene panel 
(varies from lab to lab)

•Blood
Methylation testing 

(Beckwith Wiedemann Syndrome)

•Cheek swab, blood, extracted DNAChromosomal 
microarray/karyotype

•Molecular testing (therapeutics + germline candidate identification)
•Methylation testing for mosaic BWSSomatic/tumor testing 

•Moving towards standard of carePaired germline/somatic testing

•Gene discoveryWhole exome sequencing, whole 
genome sequencing
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