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ABSTRACT

Booroola gene (FecB) was the fIrst major gene for prolifIcacy identifIed in sheep. In this study
Blood samples were collected via jugular vein from seven sheep breeds, three pure Egyptian breeds
(Farafra, Rahmany and Saeedy), two foreign breeds (Finnsheep and Romanov) and two crossbreds;
CBI (1/2 Rahmany X 1/2 Romanov) and CB2 (1/2 Rahmany X 1/2 Finnsheep). Genomic DNA was
isolated and amplifIed with two microsatellite primers (BM1329 and OarAEIOI), which are closely
linked to FecB locus. Egyptian sheep were shown to have no FecB mutation in all analyzed samples.
On the other hand, both of the foreign breeds and their crosses with the Egyptian breeds showed the
presence of the FecB linked allele in most samples, which explain the fact that a half Finnsheep or
Romanov sheep is more prolific than an Egyptian pure breed. This result is extrapolated that the
target gene is transmitted from the foreign breeds to Egyptian breeds by meaning of crossbreeding
without complex breeding programs. The present study indicated that the two microsatellite markers
are suitable markers for the introgression of the FecB locus into different local sheep breeds. This
study introduce a useful tool for the genetic determination of FecB carriers and help in improving
fecundity of the Egyptian sheep breeds by crossing with foreign breeds without influencing of the
acclimatization traits of these breeds to the environmental conditions in Egypt.
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INRODUCTION

Reproductive traits, which are under the
control of multiple genes, are economically
important traits in livestock. To improve the
fecundity, i.e. litter size, is of special meaning in
the selection of animals with high
reproductivity, especially for animals raised by
people as economic source. Litter size is a
character with very low heritability of about 0.1
(Sun et at., 2010). Therefore, it is hard to use
traditional breeding methods to improve litter
size. The utilization of marker-assisted selection
(MAS) may accelerate the breeding process for
this character (Chu et at., 2002a, Wang et at.,
2003, Lei et at., 2003 and Ji et at., 2003).

Souza et at. (200 I) proved that The Booroola
(FecB) phenotype is associated with a mutation
in the bone morphogenetic receptor type I B
(BMPRIB) gene. This mutation in the
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subdomain 3 of the kinase domain that could
result in an alteration in the expression andlor
phosphorylation of SMADs, resulting in the
phenotype characteristic of the Booroola
animals, which is the 'precocious' development
of a large number of small antral follicles
resulting in an increased ovulation rate.

The Booroola (FecB) is a dominant gene
located on sixth autosomal chromosome and is
responsible for increasing the ovulation rate and
litter size in sheep (Davis, 2005 and Gootwine,
2005). Most identified genetic mutations in
sheep associated with reproduction aspects and
many of these have been mapped to specific
chromosomal regions (Montgomery et aI., 1994,
Cockett et aI., 2001, Rohrer 2004 and McNatty
et at., 2005). Several causative mutations for
fecundity traits such as Booroola have been
identified (Mulsant et at., 2001, Souza et at.,
2001 and Wilson et at., 2001),
























