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Synonyms

Genetic inheritance; Genetic variation; Multiple
gene inheritance

Definition

Polygenic inheritance refers to any phenotypic
trait resulting from the combinatorial effects of
two or more genes.

A polygene is any gene that interacts with one
or more other genes to influence some aspect of
phenotypic expression. Physical characteristics
such as height, skin color, and eye color in
humans are examples of polygenically controlled
phenotypes. However, certain phenotypes, such
as height and weight, although partially the result
of polygenic inheritance, are also influenced by
environmental factors. As a result, it can some-
times be difficult to determine the influence of
specific genes and environmental factors on phe-
notypic expressions.

Much of the existing research concerning poly-
genes comes from the medical field and typically
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investigates the extent to which diseases and dis-
orders may be the result of multiple, interacting
genes. For example, Antoniou and Easton (2003)
presented evidence suggesting that identifying
multiple genetic loci associated with breast cancer
may be useful for determining whether an indi-
vidual is more susceptible to developing the dis-
ease. Additionally, Antoniou and Easton argued
that screening methods that focus on family mem-
bers may be more likely to identify polygenes
associated with breast cancer compared to
methods that merely screen the general
population.

Other researchers have also detailed the poten-
tial benefits of using polygenic information in
concert with risk factors for diseases such as age
and family history to improve screening proce-
dures (Chowdhury et al. 2013). Specifically,
Chowdhury and colleagues noted the potential
for polygenic information to inform stratified
screening methods, wherein particular demo-
graphics within the general population can be
identified as high risk for diseases like prostate
and breast cancers. However, the researchers
contrasted these potential benefits with the risk
of failing to identify high-risk populations and
subsequently excluding or overlooking these
groups during screening procedures.

Khoury et al. (2013) expand on the ideas
discussed by Chowdhury et al. (2013), suggesting
that, although scientific advances in genome
sequencing may enhance the ability to detect
monogenic diseases, the capability of this
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technology to detect polygenic diseases will be
comparatively weaker. As a result, Khoury et al.
advise caution when considering the use of poly-
genes to inform stratified screening procedures,
especially when these threaten to supplant well-
established screening procedures.

Although much of the literature on polygenic
inheritance concerns disease in humans, there has
been at least some research investigating the poly-
genic inheritance of behavioral traits in nonhuman
animals. In particular, Shaw (1996) provided evi-
dence that genes at several different loci influence
differences in songs produced by male crickets.
Shaw’s research implies that the influence of poly-
genes is not limited to physical characteristics or
disease. Furthermore, research investigating the
polygenic inheritance of Tourette’s syndrome
similarly implies that polygenes affect behavioral
traits in humans (Comings et al. 1996).

The existing literature regarding polygenic
inheritance, although informative from a medical
perspective, is somewhat limited in scope. At this
point, there has been little investigation of poly-
genic influences of behavior in nonhuman animals
and few investigations regarding human behavior.
These areas are open for future empirical investi-
gation, and indeed, a great deal more research is
needed to better understand whether and how
various behaviors may be influenced by multiple
genes.
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