
 

Revolutionising the Nile tilapia breeding
program using DNA

October 23 2018

  
 

  

Credit: CC0 Public Domain

Tilapia, a tropical fish, is an important aquaculture species farmed in
more than 100 countries, and after carp is the second most important
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aquaculture species in the world accounting for 7.4 percent of global
production in 2015.

In collaboration with world leading Nile tilapia genetics company,
Genomar AS, Norway, researchers at the Norwegian University of Life
Sciences (NMBU) have developed two important genomic resources, a
SNP-array and a high-density linkage map, which can be used to
revolutionise the classical breeding methods used in Nile tilapia.

Currently, Nile tilapia breeding programs rely on relatively simple
strategies to mate individuals based on their health and growth
performance.

Using easily observed visual clues like disease resistance and growth
rates, the selective breeding has slowly but surely resulted in enormous
improvements in agriculture productivity.

Now genetics has found a way to cheat the system by exploring the
genetic code of an organism (DNA), and discovering the genetic
variations or variants that make one individual "better" than another.

By including information about DNA variation and select parents that
have the genetic variations necessary to give superior offspring, it will be
possible to accelerate progress based on firm knowledge.

In addition, careful selection of individuals based on genetics can ensure
that overall DNA variation is maximized even while selecting for key
good genetic variants. This is important to avoid inbreeding (mating of
closely related fish) and to keep your breeding fish robust.

The scientist used these techniques and approaches to develop a tiny
2mm2 DNA microarray (SNP-array) that can simultaneously test 58,000
DNA variants (mutants) in DNA extracted from a drop of blood or fin-
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clip collected from a single Nile tilapia individual.

Although the variants represent only a tiny fraction of the millions of
mutations each Nile tilapia fish possesses, they have been carefully
chosen to be highly informative and are scattered evenly across each of
the fishes 22 chromosomes.

To help breeders develop (for example) fast growing fish, DNA from
groups of fast and slow growing fish is analysed using the microarray
and chromosome regions associated with fast-growth are flagged.

This analysis reveals a characteristic "good variant" signature or
fingerprint which can be used to select the parents for the next
generation of fish.

  More information: Development and Validation of 58K SNP-Array
and High-Density Linkage Map in Nile Tilapia (O. niloticus). Frontiers
in Genetics, October 15, 2018 www.frontiersin.org/articles/1 …
gene.2018.00472/full
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