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Penetrance and Expressivity: 

Penetrance: Penetrance is the percentage of individuals of a given genotype, 

exhibiting the phenotype associated with that particular genotype. Penetrance 

explains how often the gene is expressed. 

Penetrance is the percentage of individuals with a given phenotype, who exhibit 

the phenotype associated with that particular genotype. In other words, it explains 

the extent to which a particular gene or set of genes is expressed in the phenotypes 

of individuals carrying it, measured by the proportion of carriers showing the 

characteristic phenotype. It is a quantitative measurement, describing the 

expression variations on the level of phenotype. 

In some conditions, the dominant allele exhibit the dominant phenotype, following 

the Mendelian genetics. In this case, the percentage of penetrance is 100%. In 

addition, many dominant genotypes exhibit incomplete penetrance. In incomplete 

penetrance, the percentage of penetrance is less than 100%. The percentage of the 

penetrance is estimated from family history data and by DNA sequencing. The 

genotypes and the corresponding phenotypes should be recorded in a large 

population in order to obtain an accurate measurement. Individuals with zero 

expression of a particular gene exhibit reduced penetrance. The reduced penetrance 

usually occurs in familial cancer syndromes. 

 



The reduced penetrance may depend on a combination of genetic, environmental, 

and lifestyle factors.The penetrance of a particular gene may vary from person to 

person and with person’s age. 

 

Expressivity: Expressivity is the extent of a given genotype, expressing at the 

phenotypic level. Expressivity explains the extent of gene expression 

Expressivity is the extent of a given genotype expressed at the phenotypic level. 

The expressivity of gene can also be expressed as a percentage. When the 

expressivity of a particular gene is 50%, only the half of the characters of that gene 

are present in that particular individual. The extent of the expression of a particular 

gene depends on environmental factors. Therefore, the same gene may have 

variable expressions among individuals. Variable expressivity shows how mild or 

severe the phenotype is. 

 



 


