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The species of felid family classified as being threatened or endangered. The conventional
assisted reproduction technique (ART) is inappropriate for producing endangered felid species, due
to the lack of animals for breeding program. Interspecies cloning is a novel technology that may
serve as a valuable model for study in vitro and in vivo development of cloned felid embryos. Two
experiments were carried out in this research. The first experiment aimed to investigate the in vitro
and in vivo development of cloned felid embryqs. The results ;)f this éxperimént indicated that the
manipulation medium had an effect on the developmental rate of cloned domestic cat embryos. The
EHM gave significantly gieater blastocyst formation than that of 199H §37.3 vs 21.9%,
respectively). There was no significant difference between the developments to blastocyst stage of
non co~culture (44.4%) and co-culture (38.0%) of the cloned domestic cat embryos with domestic
cat oviductal epithelial cells. Moreover, the non co-culture and co-culture systems could not
support the development of interspecies cloned marbled cat embryo beyond morula stage (28.6 vs
32.6%, respectively). The development to blastocyst stage of intraspecies cloned domestic cat
(39.8%) and bovine (30.9%) embryos was higher than that of interspecies cloned max;bled cat with
bovine oocytes (9.2%). The interspecies cloned domestic cat with bovine oocytes arrested
dévelopment at morula stage (16.6%). The réconstructed cloned domestic cat embryos were
transferred to recipients and 2 pregnancies were detected (16.7%). The first pregnant recipient
delivered 1 still born kitten by C-section at 69 days of pregnancy. The kitten developed to term but
had abdominal wall defect and evisceration of abdominal organs. Another recipient was natarally

“delivered 6 kittens at 56 days of pregnancy but only 2 ﬁad fully development. Both cloned kittens
died 24 hours and 5 days post natal, respectively. However, the reconstructed cloned marbled cat
embryos were transferred to recipients and the pregnancy was not detected. The second experiment,

the transcription levels of genes believed to be crucial for reprogramming (Oct4, DNMTI,

DNMT3a, DNMT3b, HATI aﬁd HDACI) were investigated in cloned felid species, domestic,
leopard and marbled cats. The results showed that transcription levels of Oct4 and HAT1 were low
at an early development stage and dramatically increased at 8-cell to blastocyst stage in cloned
domestic and leopard cats and IVF derived embryos. In contrast, transcription levels of Oct4 and
HATI in interspecies cloned marbled cat embryos were low throughout the development up to the

morula stage. Moreover, the interspecies cloned marbled cat embryos with low transcription level
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of Oct4 and HATI could not develdp into blastocyst. The development was arrested at the morula
Nsta;'tge. The transcription levels of HDACT of cloned felid embryos had aitered an expression pattern
Vrérqnwxprared to IVF derived embryos. The DNMT1 transcript levels dramatically decreased
'Vﬂrxirmgrhout development of felid embryos. Cloned felid embryos showed higher transcript of the
"DNMT1 gene than IVF derived embryos. For mRNA level of DNMT. 3a, it was found that IVF
derived embryos rarely had any transcript at 4- to 8-cell stages and increased at morula up to
blastocyst stage whereas the transcription levels decreased in an early developméixt and increased
again at the blastocyst stége of cloned felid embryos. The level of DNMT3b mRNA decreased from
2-cell to morula stages but *bec_:ame, remarkably high at blastocyst stage. The fesults of this study
7 demonstrated that the manipulatio;l‘medium during the cloning process involved in the increased
development to blastocyst stage of cloned felid embryos. However, the co-culture system of cloned
felid embryos was not benéﬁcial to the development. The domestic cat and bovine oocytes could
support mitotic cleavage of felid nuclei only in the early stage of development. Then, the results of
the second experiment clearly demonstrated that Oct4 mRNA transcription levels in felid embryos
had some effect on the in vitro development efficiency particularly at the blastocyst stage. The
cloned felid embryos showed aberrant level of genes involved in DNA methylation and histone
hypoacetylation and suggested that incomplete reprogramming of felid donor nuclei occur in
cloned felid embryos. This research indicated that genome reprogramming in the felid species was
abnormal which may not be enough for the establishment of embryonic totipotence. The
improvement of nuclear transfer technique of felid species is needed, especially in the genome

reprogramming to improve the efficiency of cloned felid embryos for the conservation of

endangered felid species.





