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GENETIC MIXING AS A PATH TO SURVIVAL: NEW DISCOVERY HELPS
CHANGE THE APPROACH TO SPECIES CONSERVATION

In the face of rapidly changing climate conditions, genetic mixing may be a key factor for
species survival, enabling critical new adaptations. This is the conclusion of a research
study conducted by a team of scientists from the Institute of Animal Physiology and
Genetics of the Czech Academy of Sciences (IAPG CAS), in collaboration with colleagues
from Oklahoma University and Cornell University in the United States. Their findings could
help reshape current approaches to the conservation of endangered species.

Reduced genetic variability often leads to decreased population viability, and in some cases, the
extinction of entire species. However, endangered populations can sometimes be “rescued” by genes
that come from other populations. “Our results show that genetic mixing can serve as a critical source
of genetic diversity, enabling rapid adaptation to changing conditions,” says Petr Kotlik, the leader of
the research team from the IAPG CAS. The researchers illustrated this phenomenon with the case of
the bank vole in Great Britain. They discovered that the mixing of genes from populations adapted to
different climate conditions resulted in a population better equipped to survive in new environments.

Colonizers Bring Genetic Diversity

The bank vole, a common rodent in temperate forests, is an ideal model for studying this process. Its
population in Britain arose from two waves of migration from different European refugia after the Ice
Age. Each wave of colonizers brought distinct genetic traits, which created new combinations of
adaptive characteristics.

“We compared individual genes from this genetic mix and found that key genes related to climate
adaptation showed different degrees of mixing compared to other genes. The degree of mixing was
either greater, meaning that the more advantageous variant was introduced by later colonizers, or
smaller, if the advantageous variant came from the initial colonizers,” explains Michaela Hornikova
from IAPG CAS, the study’s first author.



Adaptation to post-lce Age climate change was the driving force behind this genetic mixing. This
genetic diversity not only allowed bank voles to adapt to past climate change but also provides them
with a “reserve of adaptations” for future climate change.

Genetic Purity Isn’t Always an Advantage

This discovery has significant implications for understanding evolutionary processes and their
application in conservation efforts. Traditionally, conservation strategies for endangered species have
emphasized maintaining genetic purity to avoid disrupting local adaptations. “However, our findings
challenge this notion. They demonstrate that mixing populations adapted to different conditions can
be crucial for species survival,” explains Petr Kotlik. Similar genetic mixing can occur not only between
populations of the same species but also between different species. “There are known cases where
crossbreeding between species has provided evolutionary benefits. For example, humans carry immune
system genes from other hominid species, and different species of mice have shared genes that provide
resistance to rodenticides,” adds Michaela Hornikova.

The findings of this research open up new possibilities for the conservation of endangered species in
the context of climate change. One of the strategies being discussed is “assisted adaptation,” which
involves creating conditions for isolated populations to come into contact or even moving individuals
with desirable genes to new areas. “By understanding how and where species gain genetic diversity
and the ability to adapt to new conditions, we can better predict the impacts of climate change and
mitigate its effects on the most endangered species,” concludes Petr Kotlik.
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Photo gallery:

The bank vole, a small forest rodent that can also be found in our forests, is an amazing model
species for studying the effects of climate change on living organisms. It has not only shown us genes
that are universal helpers for survival in extreme conditions, but through models of adaptation to
global warming, it also allows us to look into the future (Photo: P. Kotlik).

Video: Bank vole in the natural environment, as a model species for the study of adaptation to
climate change (Video: Archive of IAPG).
https://app3.ssc.avcr.cz/uloziste/download.php?id=568&token=TIJNr600BwQvCF92BCQ10QO0A3fBUQF
xmr

Link to the video of the Laboratory of Molecular Genetics researching adaptations in the bank vole:
stream.avcr.cz/iapg/10 LME v2CZ fullHD.mp4
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Fig. 1. The gene mix, which was created as a result of the mixing of two populations (blue and red),
allowed the bank voles to adapt to new climatic conditions and represents a "reserve of adaptations"
for the future.



