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Aberrant methylation of donor genome in cloned bovine

embryos

Yong-Kook Kang', Deog-Bon Koo', Jung-Sun Park’, Young-Hee Choi ', An-Sk Chung?, Kyung-Kwang Lee'

& Yong-Mahn Han'

Despite recent successesin cloning various animal species, the use
of somatic cells as the source of donor nuclei has raised many
practically relevant questions such as increased abortion rates,
high birth weight and perinatal death'-2. These anomalies may be
caused by incomplete epigenetic reprogramming of donor DNA.
Genome-wide demethylation occurs during early development,
‘erasing’ gamete-specific methylation patternsinherited from the
parents*8. This process may be a prerequisite for the formation of
pluripotent stem cells that are important for the later develop-
ment®. Here, we provide evidence that cloned bovine embryos
may have impaired epigenetic reprogramming capabilities. We
found highly aberrant methylation patterns in various genomic
regions of cloned embryos. Cloned blastocysts closely resembled
donor cells in their overall genomic methylation status, which
was very different from that of normal blastocysts produced in
vitro or in vivo. We found demethylation of the Bov-B long inter-
spersed nuclear element sequence in normal embryos, but not in
cloned embryos, in which the donor-type methylation was simply
maintained during preimplantation development. There were
also significant variations in the degree of methylation among
individual cloned blastocysts. Our findings indicate that the
developmental anomalies of cloned embryos could be due to
incomplete epigeneticreprogramming of donor genomic DNA.
To monitor the epigenetic reprogramming process that actson a
differentiated genome transplanted to enudesated oocyte, we ana-
lyzed genomic methylation patterns. We first characterized two
i intained in two different arowth

We andyzed genomic DNA of in vitro-fertilized (1VF) or doned
(nudear trander; NT) embryos for methylation status of the same
region. Wefound alargedifferencein methylation satususing Adl
regriction anaysis (Fig. 2a); in contras to the satellite ssquence of
IVF blastocysts, which was consderably undermethylated (9%),
that of NT was heavily methylated (65%), like that of donor odls
(72%), indicating abnorma methylation of satellite sequencesin
NT embryos. Both parthenogenetic (3%) and in vivo-derived blas-
tocysts (5%) dso had hypomethylated satellite sequences, like the
IVF blastocysts To rule out the possibility that the satdlite region
had aready undergone a demethylation process before being re-
methylated at the blastocyst stage, we dso examined earlier-stage
NT embryos(Fig. 2b,c). Thesatellite sequenceswere heavily methy-
lated in NT-derived morulae(63%) and four- to eight-odl embryos
(42%). Thus, the methylation status of satellite sequences doesnot
change during deavage of dones from the methylation leve of the
donor cdls On the contrary, hypomethylation was noticegble in
IVF- (10%) or in vivo-derived morulae (6%), and in four- to eight-
cell embryos(14%). Thesatelliteregion wasmoderately methylated
in metaphase |l-sage oocytes (35%) and considerably under-
methylated in sperm (3%), as in mouse sperm. The same DNA
region of fertilized one-cell eggs showed 12% methylation, a vaue
that is not very different from the composite methylation vaue
(19%) of the two parentd genomes Because of its initid
hypomethylation status the sadlite ssquence did not show a
demethylation processduring deavage of I\VF embryos.
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