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Sommario/riassunto From a global perspective aquaculture is an activity related to food
production with large potential for growth. Considering a continuously
growing population, the efficiency and sustainability of this activity will
be crucial to meet the needs of protein for human consumption in the
near future. However, for continuous enhancement of the culture of
both fish and shellfish there are still challenges to overcome, mostly
related to the biology of the cultured species and their interaction with
(increasingly changing) environmental factors. Examples of these
challenges include early sexual maturation, feed meal replacement,
immune response to infectious diseases and parasites, and
temperature and salinity tolerance. Moreover, it is estimated that less
than 10% of the total aquaculture production in the world is based on
populations genetically improved by means of artificial selection. Thus,
there is considerable room for implementing breeding schemes aimed
at improving productive traits having significant economic impact. By
far the most economically relevant trait is growth rate, which can be
efficiently improved by conventional genetic selection (i.e. based on
breeding values of selection candidates). However, there are other
important traits that cannot be measured directly on selection
candidates, such as resistance against infectious and parasitic agents
and carcass quality traits (e.g. fillet yield and meat color). However,
these traits can be more efficiently improved using molecular tools to
assist breeding programs by means of marker-assisted selection, using
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a few markers explaining a high proportion of the trait variation, or
genomic selection, using thousands of markers to estimate genomic
breeding values. The development and implementation of new
technologies applied to molecular biology and genomics, such as next-
generation sequencing methods and high-throughput genotyping
platforms, are allowing the rapid increase of availability of genomic
resources in aquaculture species. These resources will provide powerful
tools to the research community and will aid in the determination of
the genetic factors involved in several biological aspects of aquaculture
species. In this regard, it is important to establish discussion in terms
of which strategies will be more efficient to solve the primary
challenges that are affecting aquaculture systems around the world.
The main objective of this Research Topic is to provide a forum to
communicate recent research and implementation strategies in the use
of genomics in aquaculture species with emphasis on (1) a better
understanding of fish and shellfish biological processes having
considerable impact on aquaculture systems; and (2) the efficient
incorporation of molecular information into breeding programs to
accelerate genetic progress of economically relevant traits.


