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The International Union for Conservation of Nature and Natural Resources
(IUCN) considers the western/lowland bongo Tragelaphus eurycerus eurycerus to
be a threatened species, and the eastern/mountain bongo Tragelaphus eurycerus
isaaci an endangered species [1]. Although extinction is considered by many
biologists to be a natural process during evolution, the exponential growth of the
human population has drastically and prematurely reduced the numbers and genetic
diversity of many species [2]. Species have evolved to adapt to a specific habitat
or environment that meet their survival needs. Alteration or destruction of their
habitat results in a species becoming incapable of adapting and hence becoming
threatened with extinction. A widespread scientific and public consensus has
emerged suggesting that governments should assign high priority to the
maintenance of biological diversity via habitat preservation and management for
species conservation [3].  Unfortunately, the loss of biological diversity far
surpasses the available conservation resources and species are lost forever on a
daily basis [4]. Notwithstanding the focus on habitat preservation and wildlife
management, conservation biologists have also become increasingly interested in
using the technologies of reproductive and developmental biology to help manage

or rescue endangered species [5].

This work was supported by a Korea Research Foundation Grant (G-00028).

_56—



This is most commonly observed in the captive propagation programs
established by most zoological organizations. Today, the zoo conservation field
offers researchers the ability to study the genetics and demographics of small
isolated populations and the information obtained can then be directly applied to
small remnant populations in the wild.

However, these programs are not without limitations, which include limited
physical space for animals, problems with animal husbandry and general
reproductive failure of the animals [3]. In attempting to increase the reproductive
potential of a given species, many zoos have evaluated assisted reproductive
techniques (ART). To date, several ART procedures; such as artificial insemination,
in vitro or in vivo embryo production, cryogenics of gametes/embryos, and intra-
or inter-specific embryo transfer that are routinely used in laboratory and
agricultural species have become employed as alternative methods to reproduce
non-domestic and critically endangered species [6-10]. For those species that are
critically endangered, the numbers of individuals remaining are so few that it may
be very difficult to apply even some of the basic assisted reproductive
technologies.

Recent advances in somatic cell nuclear transfer (SCNT) have resulted in the
production of offspring from a variety of laboratory and domestic animals
including mice [11], sheep [12], cattle [13], goat [14], pig [15], cat [16] and
rabbit [17]. Efforts are currently underway in many laboratories to produce
cloned embryos from other species such as rats, dogs, horses and non-human
primates. The success of nuclear transfer technology with livestock species has
fostered speculation that cloning technologies might be applied to increase
population sizes of endangered species, or even restore them following extinction.
Preliminary studies have shown the possibility of using SCNT for conservation of
endangered animals [18;19] and even for rescuing their  genetic potential
post-mortem [20-23]. However, there are additional challenges when applying
SCNT cloning to endangered species [24]. Unlike the cloning of domestic
animals where there is a ready supply of oocytes for embryo production and of
surrogate animals for embryo transfers, the cloning of highly endangered or extinct
species will require the use of alternative methods of cloning, which may involve

the use of domestic counterparts.
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Previously, it was reported that bovine oocytes could support development of
embryos produced by SCNT from various domestic mammalian species [25-27].
A technique termed interspecific nuclear transfer has recently been applied to
some endangered species that are closely related to domestic sheep and cattle.
Using ovine oocytes and somatic cells from the endangered argali sheep (Ovis
ammon), researchers reported embryonic development following nuclear transfer,
however no live offspring were produced following embryo transfer [28].
Domestic cow (Bos taurus) oocytes and recipients were used in an attempt to
clone gaurs (Bos gaurus), resulting in both late fetal development and a live
offspring, although the calf died two days later [20-22]. Recently a mouflon
lamb (Ovis orientalis) was born using similar techniques, further verifying the
application of interspecific nuclear transfer in conserving endangered ovine species
[23]. In contrast to these successes with intra-generic nuclear transfer, there have
few reports of inter-generic preimplantation embryo production with endangered
species using SCNT [18;19].

In the current study we tested the hypothesis that embryonic development
would occur following intergeneric nuclear transfer of mountain bongo
(Tragelaphus eurycerus Isaaci) somatic cells into domestic cow (Bos taurus)
oocytes. To determine if culture conditions for the nuclear donor cells affected
overall developmental rates, we evaluated the effect of serum deprivation of the
donor cells prior to nuclear transfer. Finally, to determine if embryo culture
conditions would influence the efficiency of the intergeneric nuclear transfer
procedure, three embryo culture media were evaluated: a modified synthetic
oviductal fluid (mSOF; [30, 31]), and a two stage culture system consisting of
hamster embryo culture medium-6 (HECM-6; [32]) or HECM-6 supplemented with
pantothenic acid (HECM-9; [33]), followed by TCM199 supplemented with serum.

Bongo skin cells were cultured in DMEM supplemented with 10% FBS.
After two to six passages, starved (1% FBS) or non-starved cells were used as
donor nuclei. In vitro matured (1920 h) bovine oocytes were enucleated by
squeezing the first polar body and surrounding cytoplasm through a slit in the
zona pellucida. After injection of a somatic cell into the perivitelline space,
couplets were fused electrically and activated chemically and then subjected to
different embryo culture treatments. After culture for 7d, developmental stages
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were examined morphologically. Serum starvation had no effect on the frequency
of cleavage to two cells or on development to the blastocyst stage in either the
HECM-6 system or the mSOF culture medium. When couplets from non-starved
donor nuclei were cultured, the frequency of cleavage, development to 9 cells
and formation of blastocysts were all significantly higher (p<0.05) in the HECM-6
media than in mSOF medium. There was no significant difference in cleavage and
developmental frequencies between the two HECM media. These results indicate
that non-starved somatic cells are suitable for intergeneric nuclear transfer into
oocytes, and that the HECM-6 medium is better than mSOF for culture of these
reconstructed embryos. In conclusion, bovine oocytes can support blastocyst
development after intergeneric transfer of bongo fibroblasts. This technique could
potentially be used as an alternative to using scarce bongo oocytes in attempts to

propagate these endangered animals.
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