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Objectives

1st Describe the difference between “somatic” and “germline” 
mutations

2nd Identify when a somatic mutation may be indicative of a 
germline mutation

3rd Recognize how both somatic and germline mutations can 
have implications for patients and their cancer treatment 
plans

What does ‘somatic’ 
or ‘germline’ mean?

“
”

3

4



6/10/2025

3

Germline: DNA that 
represents the DNA you are 

born with, in all your cells, that 
can be passed down offspring

Somatic: DNA that 
represents the tumor’s DNA, 
often acquired changes, not
passed down to offspring

How do I know if a 
genetic variant is 

somatic or germline?

“
”
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More likely to be germline

BRCA1/2 
MSH2/6
PALB2
RAD51C/D
Founder mutations

More likely to be somatic

APC CDKN2A EGFR
MEN1 NF1/2 PTEN
RB1 RET STK11
TP53 TSC1 VHL

Gene(s) Altered

Germline Somatic

Meric-Bernstam et al., 2016; Lincoln et al., 2020

Variant Allele Frequency (VAF)

• VAF = % of cells with that mutation

• Somatic = ~33.4%
• Range = 1.2% - 96.5%
• Influenced by proportion of tumor cells 

in the sample

• Germline = close to 50%
• Range = 13% – 93.9%
• Anywhere from 20% - 60% is suspicious 

and often warrants a referral

Meric-Bernstam et al., 2016
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Cancer Type

OVARIAN BREAST PANCREAS PROSTATE UROTHELIAL

Lincoln et al., 2020; Yap et al., 2022

How does germline 
or somatic testing 
impact the patient?

“
”
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Cancer Treatment
• Targeted Therapies 

• Somatic testing helps to identify patients 
that would respond to targeted therapy

• Molecular targets can provide improved 
outcomes 

• Clinical Trials
• Somatic and germline testing helps to 

identify patients that are eligible for 
certain clinical trials

• Surgical Options
• Germline testing helps to identify patients 

that may be candidates for a different 
surgery if they have a hereditary cancer 
syndrome that places them at a high risk 
to develop cancer again

11

Often inherited and can be  
passed down

• 50% chance for first-degree 
relatives to test positive

• Impacts their cancer risks and 
screening recommendations

• May impact family planning 
options

Not inherited/passed down

• No testing needed for 
relatives

Impact for Family Members

Germline Somatic

Meric-Bernstam et al., 2016; Lincoln et al., 2020
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Case Examples

Metastatic Lung Cancer
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Tumor Results

somatic

suspicious for 
germline

Uncertain, low %

Case Examples – Germline Results
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Treatment
Somatic BRCA2 mutation
• PARP inhibitor therapy 

candidate (Olaparib 
and talazoparib)
• Clinical trial eligibility

Germline BRCA2 mutation
• Breast Cancer (Female): 55-69% lifetime risk –discussion 

about risk-reducing mastectomies 
• Breast Cancer (Males): 1.8-7.1%
• Ovarian Cancer: 13-29% - discussion about surgical 

removal of ovaries
• Pancreatic Cancer: 5-10% - eligible for pancreas cancer 

screening
• Prostate Cancer: 19-61% for males
• Melanoma: Increased – discussion about annual derm 

NCCN BOPP V3.2025 Guidelines

Testing Relatives

+
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Metastatic Prostate Cancer

Tumor Results
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Case Examples – Germline Results

21

• CHEK2– not on our gene list
• Pers hx of prostate ca and 

fam hx of breast ca – fits with 
CHEK2 gene

• Classified as “uncertain” by 
another germline lab

Treatment
Somatic ATM mutation
• PARP inhibitor therapy: 

Talozoparib + enzalutamide or 
olaparib

Germline CHEK2 VUS
• No management changes based on 

variant of uncertain significance
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Testing Relatives

Ovarian Cancer
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Tumor Results

Case Examples – Germline Results
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Treatment
Somatic BRCA1 mutation
• PARP inhibitor therapy candidate 

(olaparib)

Germline ATM mutation
• Breast Cancer: 21-24% lifetime risk -

Qualifies for high-risk breast screening
• Ovarian Cancer: 2-3% 
• Pancreatic Cancer: 5-10% - eligible for 

discussion of pancreas cancer screening
• Colorectal Cancer: 5-10% 
• Prostate Cancer: Increased for males

NCCN BOPP V3.2025 Guidelines

Testing Relatives

+

Pathogenic ATM
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1

Takeaways

2

3

4

Somatic = tumor DNA vs. Germline = all cells/born with DNA

The gene, VAF, and cancer type can all be clues to know if a somatic 
mutation is indicative of a germline one

Both somatic and germline testing play a role in cancer treatment

Never hesitate to reach out to your genetic counselor with questions! 
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Thank you!

Questions?

Jessie Poskochil, MGC, CGC
jessie.poskochil@unmc.edu
402-552-3089
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