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Basics of genetic testing

Understand the basics of  
genetic testing for hereditary 
colorectal cancer
Key points

• �Testing can identify individuals at high risk and those who are not at high risk  
within a family

• Testing an affected relative (someone with CRC) in a family first is most informative
• Testing can help direct management and decision-making
• Testing may have emotional and social implications for family/individual 
• Genetic counseling is highly recommended pre- and post-testing 
• �Genetic testing does not always diagnose colon cancer or predict when or if an individual 

will get cancer 

Genetic testing can:

• �Identify pre-symptomatic individuals at high risk for cancer due to a hereditary  
cancer syndrome.

• �Allow for targeted screening based on genetic risk, and in some cases, the prevention  
of cancer altogether.

• �Be offered to anyone who has a family or medical history suspicious for certain  
hereditary cancer syndromes.   

Examples of hereditary colorectal cancer (CRC) syndromes for which genetic  
testing is available

Hereditary cancer syndrome Gene(s) for which testing 
is available	

Mutation detection rate by 
sequencing

Lynch syndrome (HNPCC) MMR genes: MLH1, MSH2, 
MSH6, PMS2

MLH1, MSH2: 50–95%   
MSH6, PMS2: unknown

EPCAM (not an MMR gene) EPCAM (detected by 
duplication/deletion analysis)

FAP, AFAP APC ≤90%

MAP MUTYH Unknown

Peutz-Jeghers syndrome STK11 94%

Juvenile polyposis BMPR1A SMAD4 BMPR1A: 6–18%
SMAD4: 7–21%

PTEN hamartoma tumor 
syndrome

PTEN 10–80% depending on 
detection method and 
phenotype
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Basics of genetic testing

Genetic testing is: 
A medical test that analyzes genes, chromosomes or proteins in order to identify a 
mutation associated with a disease, condition or genetic syndrome. 

Types of genetic testing for hereditary CRC syndromes

Direct DNA testing
Full sequencing  

• Scans for mutations across the entire gene or genes of interest
Targeted mutation analysis

• Looks for specific mutation(s) in a gene or genes of interest

Tumor genetic screening (for individuals suspected to have HNPCC/Lynch syndrome) 
Microsatellite instability/immunohistochemistry testing

• Performed on colon cancer tumor tissue 
• Screens for genetic alterations/absent proteins associated with inherited mutation
• Guides more targeted direct genetic testing

Benefits, risks and limitations of genetic testing

Potential benefits Potential limitations/risks

Identifies individuals in families at high risk 
and average risk 

May not identify all possible gene mutations 

Leads to earlier screening and diagnosis Not all patients with a hereditary CRC 
mutation develop cancer 

Relieves anxiety Increases anxiety

Allows more informative testing in relatives Causes blame, guilt or secrecy in the family 

Guides medical/surgical management A negative result does not affect the baseline 
risk for cancer

Allows increased screening of only high risk 
individuals

Screening/management recommendations 
unclear with some results

Psychological and social issues related to genetic testing

• Most patients report being satisfied with their testing decisions
• There is some degree of uncertainty associated with all test results, which can result in 
anxiety
• Some patients may react negatively to either a positive or negative test result

■ Survivor guilt in a “mutation-negative” individual in a family with a mutation
■ No cause for cancer identified in “mutation-negative” individual with cancer
■ Guilt for potentially having passed on a mutation

• Social issues 
■ Child bearing
■ Selecting a career
■ Selecting a marriage partner
■ Screening in childhood 

The importance of psychosocial issues necessitates that genetic counseling and the informed 
consent process always accompany genetic testing. 


