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The multifactorial genetics of eye color should be discussed in  
Biology courses as part of COS standard 11c, especially since most 
text books still explain this trait in terms of a single gene effect. It 
could also be explored in AP Biology courses Enduring Understanding 
3B alongside discussion of cellular and molecular processes involved 
in translating genetic information into phenotype. In the Career/Tech 
Intro to Biotechnology courses, eye color genetics could be explored 
under COS objectives 8 and 11. 

Genetics of Eye Color 
 
In 1907, Charles and Gertrude Davenport developed 
a model for the genetics of eye color. They suggested 
that brown eye color is dominant over blue eye color. 
This would mean that two blue-eyed parents would 
always produce blue-eyed children but never ones 
with brown eyes.  For most of the past 100 years, 
this version of eye color genetics has been taught in 
classrooms around the world. It is one of the few ge-
netic concepts that adults often recall from their high 
school or college biology classes. Unfortunately, this 
model is overly simplistic and incorrect – eye color is 
actually controlled by several genes.

In humans, eye color depends on the level of a pig-
ment called melanin present in the iris. Melanin is 
produced and stored inside specialized cells known as 
melanocytes. Blue eyes contain minimal amounts of 
melanin. Irises from green–hazel eyes show moderate 
pigment levels, while brown eyes are the result of high 
melanin concentrations.

To date, eight genes that impact eye color have been 
identified. The OCA2 gene, located on chromosome 
15, appears to play the major role in controlling the 
brown/blue color spectrum. OCA2 produces a pro-
tein called P-protein that is involved in the formation 
and processing of melanin. OCA2 alleles (versions of 
the gene) related to eye color alter P-protein levels 
by controlling the amount of OCA2 RNA that is 
generated. The allele that results in high 
levels of P-protein is linked to brown 
eyes. Another allele, associated with 
blue eye color, dramatically reduc-
es the P-protein concentration. 

While studies suggest that about three-fourths of 
the eye color variation can be explained by genetic 
changes in and around OCA2, it is not the only genet-
ic influence on color. A recent study that compared 
eye color to OCA2 status showed that only 62% of 
individuals with two copies of the blue eyed OCA2 
allele actually had blue eyes. Blue eye color was also 
found among 7.5% of the individuals with the brown-
eyed OCA2 alleles. A number of other genes (such as 
TYRP1, ASIP and SLC45A2) also function in the melanin 
pathway and shift the total amount of melanin present 
in the iris. The combined efforts of these genes may 
boost melanin levels to produce hazel or brown eyes 
or reduce total melanin resulting in blue eyes. This ex-
plains how two parents with blue eyes can have green 
or brown eyed children (an impossible situation under 
the Davenport single gene model). The combination  
of color alleles received by the child resulted in a 
greater amount of melanin than either parent  
individually possessed.

APPLICATIONS


