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[Biology] Researchers from Taiwan Academica Sinica and Armenia Propose New Theory of Polymorphism and
Sympatric Speciation

On 6 February, 2009, Dr. Armen Allahverdyan of the Yerevan Physics Institute, Yerevan, Armenia and Dr.
Chin-Kun Hu of the Institute of Physics published a new theory of polymorphism and sympatric speciation in a
leading international physics journal, Physical Review Letters. The article explored a new mechanism of
polymorphism related to the influence of a fast, time-dependent (fine-grained) environment.
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Polymorphism is the term used for two or more clearly different types of phenotype (morphs) that exist in one
interbreeding population. One of the most well-known and vivid examples of polymorphism are the human ABO
blood groups. Humans with four different blood groups — A, B, AB and O live in one population. The origin of this
environmentally-driven polymorphism is related to periodically appearing epidemics of cholera. In normal
(cholera-free) periods the O group has a physiological advantage over all other groups, but the other three groups,
especially the AB group, are more resistant to cholera.

In the context of the current theory 'fast' means that the environment can change many times during an individual's
life-time. For example a Grove snail (Cepaea Nemoralist) which lives 7-8 years can experience many seasonal
changes. Up until now such a fine-grained environment was not viewed as a potential source of polymorphism, as
according to generally accepted common-sense among biologists, individuals exist in an average, static
environment, and thus adapt to it. Up until now time-dependence was not considered. However, Allahverdyan and
Hu discovered that under certain conditions, weak morphs (i.e., certain groups within the population) can compete
and survive in the struggle with strong morphs, since they adjust more flexibly to their time-varying environment,
thereby creating a polymorphic state. Moreover, the researchers show that overall fitness during the establishment
of this polymorphism can decrease. Paradoxical as it seems, this result agrees with recent experiments on
microbial populations subject to a fine-grained environment.

The researchers applied their results to sympatric speciation, a well known — but until recently controversial —
mechanism of species formation, where in contrast to the allopatric scenario the speciation is induced inside one
interbreeding population of a species. They argue that a fine-grained environment can be a prerequisite for the
phenomenon of sympatric speciation.

The research was published in Physical Review Letters 102, 058102 (2009) available at:
http://scitation.aip.org/getabs/serviet/GetabsServlet?prog=normal&id=PRLTAO000102000005058102000001&idtyp
e=cvips&gifs=yes
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