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Developing optimized ACMG-AMP criteria for classification of germline variants in TP53 

Introduction 
 
Germline pathogenic variants in TP53 cause Li-Fraumeni 
Syndrome (LFS), an autosomal dominant cancer 
predisposition syndrome associated with high risk of 
malignancy, including soft tissue sarcoma, osteosarcoma, 
pre-menopausal breast cancer, brain tumors, adrenocortical 
carcinoma, and leukemia. Individuals with germline TP53 
pathogenic variants often develop LFS-associated cancers in 
early childhood or early adulthood and are at increased risk 
for multiple primary cancers.  It is estimated that up to 80% 
of individuals meeting classic clinical criteria for LFS have a 
detectable TP53 pathogenic variant, most of which are 
missense variants. In addition, the frequency of de novo 
TP53 mutations in LFS is around 7-20%. At the somatic level, 
mutations in TP53 are frequent in the majority of cancers. 
Germline pathogenic variants in TP53 are clinically 
actionable prompting the National Comprehensive Cancer 
Network to publish guidelines for screening 
recommendations and counseling about risk-reduction 
strategies for individuals with TP53 germline mutations and 
their at-risk relatives. Accurate and consistent classification 
of variants in TP53 across clinical and research laboratories 
are therefore very important for patient care.  
 
The ClinGen TP53 expert panel was formed under the 
umbrella of the Hereditary Cancer Domain and tasked with 
the goal to optimize the 2015 ACMG-AMP Variant 
Interpretation Guidelines for clinical interpretation of 
variants identified in TP53. Members of the panel consist of 
clinicians, researchers, genetic counselors, statisticians, 
structural biologists and diagnostic laboratory members 
with expertise and experience in TP53-associated pathology 
and TP53 variant classification.  
 
Here we present the draft optimized pathogenic and benign 
evidence criteria. These criteria will be validated on a set of 
established benign and pathogenic variants as an initial test 
of these optimizations.  

 

 
 

                 

Modified  ACMG Classification criteria  
The group was tasked with developing TP53-specific variant 
classification criteria, using the 2015 ACMG/AMP Variant 
Interpretation Guidelines 1  as a starting point.  
 
Three working groups were formed to review and present 
current knowledge related to TP53 surrounding each 
ACMG/AMP criteria evidence type. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Draft TP53 Pathogenic Criteria 
Draft pathogenic criteria were presented to the Genomic 
Variant Working Group in May 2017. Rules to combine 
criteria were kept as defined by ACMG/AMP. 
 
 
 
 
 
 
 
 
 
 
 

 

 

Future Directions 
• 10-15  variants classified as pathogenic or likely 

pathogenic and 10-15 variants classified as benign or 
likely benign by multiple ClinVar submitters will be tested. 

• Following final edits to the criteria and curation process, 
an application will be submitted to ClinGen for formal 
Expert Panel status. 
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Draft TP53 Benign Criteria 
 

Benign criteria are presented below.  Rules to combine 
criteria were kept as defined by ACMG/AMP. 

• Computational/Predictive working group 
• Phenotype/Segregation/De novo working group 
• Functional Data working group 

* Would require code change 

Proposed Li-Fraumeni Syndrome (LFS) 
Associated Cancer Categories 

 Strong Associated LFS Cancers 
• Breast cancer (IDC and DCIS) <31 

years of age  
• Choroid plexus carcinoma  
• Adrenocortical adenoma or 

carcinoma  <18 years of age 
• Rhabdomyosarcoma  <46 years of 

age 
• Osteosarcoma <46 years of age 

 
 

Moderate Associated LFS Cancers 
• Breast cancer >30 (upper age limit to be 

determined) 
• Malignant brain tumors <46 years of age  

(excludes optic pathway gliomas) 
• Primary lung cancer  <46 years of age 
• Adrenocortical adenoma or carcinoma 

>18 years of age 
• Osteosarcoma >45 years of age 
• Other sarcomas (malignant phyllodes 

tumor), with the exception of 
dermatofibrosarcoma & Ewing sarcoma 

• Low-hypodiploid  ALL 

 

* Would require code change 


