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Abstract:

Distant hybridization including inter—genera and inter—subfamily hybridization can
combine the characteristics of significantly different species, causing extensive
variation, and create new types or even new species. So far, among vertebrates, only fish
can undergo distant hybrid and obtain sexually fertile hybrid progeny. In fish distant
hybrid system, the progeny produce some heterotic features compared to their progenitors,
such as growth vigor, hypoxia tolerance and so on. These phenotypic superiority and
improved quality among distant hybrid progeny, which is hybrid vigor. Potentially, hybrid
vigor can be beneficial to improve the yield of fisheries and to enrich the efficiency of
new germplasm resources.

What is the genetic basis and epigenetic regulation mechanism of hybrid vigor,
especially growth vigor and hypoxia tolerance? we plan to use three different distant
hybrids, including (1) Hybridized topmouth bream: blunt snout bream (Megalobrama
amblycephala, %, 2n=48) X topmouth culter (Culter alburnus, &, 2n=48) performs
inter—genera artificial hybridization and then backcrossed with blunt snout bream, (2)
WR-II: white crucian carp (Carassius auratus Cuvieri, 2, 2n =100) X goldfish (Carassius
auratus red var, &, 2n =100) hybrids, and then backcrossed with white crucian carp, and
(3) No.2 of Xiangyun crucian carp: a new triploid cultivar, obtained by intercrossing
goldfish (Carassius auratus red var, %, 2n =100) and allotetraploid crucian carp
(8,4n=200 ). We will sample offspring’ s and corresponding parents’ individuals from
three different distant hybrid lineages. We will compare multi-level omics difference
between progenitor and progeny including structural variation, expression alteration,
regulatory changes and functional verification. We plan to conduct analyses of genetic
and epigenetic alterations between progenitors and progeny at different stages from
embryogenesis to maturity. We expect to find the key omics differences even key genes and
regulatory regions associated growth vigor and hypoxia tolerance; then we plan to perform
functional genomic verification of the potentially key candidate genes, regulatory
regions. During the omics work, we will also carry out functional verification of
candidate genes and regulatory elements previously identified and related to growth vigor
and hypoxia tolerance

In summary, based on the analysis of the multi—-omics and functional verification, we
hope to identify the mechanism of the key genes and key regulatory factors that
significantly related to hybrid vigor, including growth vigor and hypoxia tolerance in
progeny, and to figure out how these hybrids to form stable forms with hybrid vigor. We
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also plan to establish a genetic and genomic database for these distant hybrids, and to
improve genomic analyses workflow for the distant hybridization related research. Thus,
hopefully, we expect to find out molecular clues of heterotic features for the
development of high—quality fish breeding industry in freshwater fishery.

KW (RADSHT) : WEAAL: e 2t AR MR

Keywords (HH4354JF) : Distant hybridization; Fish; Hybrid vigor; Growth
vigor; Hypoxia tolerance
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