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ABSTRACT

Aberrant DNA methylation is one of the reasons for poor survival of clone animals. The OCT-4 gene is essential
for maintaining pluripotency of embryonic stem (ES) cells and early embryos. We previously reported that the
5'-promoter region of Oct-4 gene was a target of DNA methylation and the methylation status was changed variously
during embryonic development in bovine. The study conducted to examine the expression and methylation pattern of
tissue-dependent differentially methylated region (T-DMR) of Oct-4 gene in bovine somatic cell nuclear transfer (SCNT)
and in vitro fertilization (IVF) blastocysts. The Oct-4 gene expression was evaluated by RT-PCR and fluorescence
immunocytochemistry. The methylation pattern of T-DMR was analyzed using restriction mapping and bisulfite
sequencing methods. The Oct-4 transcripts were highly expressed in IVF, while they were not expressed in SCNT.
The Oct-4 protein was not detected or expressed at very low level in SCNT, the intensity of Oct-4 protein, however,
was strong in IVF. On the other hand, the T-DMR of Oct-4 gene was hypermethylated in SCNT compared to that
of IVF. These results suggested that aberrant expression and the failure of demethylation of Oct-4 gene was closely
associated with incomplete development of SCNT embryos.
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(Ohgane &, 2001), ZA] 2 ejRkzF o)A leptm# Oct-4 4
ZFe] T-DMRe] 4243 t2 A dgst=lo] Jg& Bissint
(Kremenskoy 5, 2006). T-DMRs# ##HHE CpG IslandE©]
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I Y G o) vl sglth

West HHE restriction mapping# bi-

A= 52 X*"”% ol &AL
U I Aok 250 EE4
FARZIO 18G FAM & o] &3t A7
AF kAT AR A AR

dotA FAFHT AZAol A AWE Alste] A9

Bl FATEITE A g B A ou kel ALEE Aok W
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3. RT-PCRO|l 23 Oct4 U3 2M

DEPC H2lg 5 «1 PBS ¢t FHE waie} @l 100
11 TRIzol(Invitrogen) ©14 RNA #2] % ethanol 7 Al
carrier 24 2 p g glycogen®] H7FE Y th ¢cDNA A2 Su-
perScript 1T 1% strand 34 7] E(Invitrogen)E ©]-&-3}o] A%
stk zZhzte] Aol PCR S5 1 pl9) -DNAE 53
©.F r-Taq polymerase(Toyobo)©]& 20 #1 volume 2.2 3)
HA} Oct-4¢] L& Forward primer® 5-ATCCTCGGAC
CTGGATAGGC-3'E reverse primer®= 5-TCTATCAGCAAA
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CCGACTTG-3'2 ©]&3t4, PCRE 53 24 95Tl A |
#7F pre-denaturation WH-8- -, 94TColA 30%, annealing %
T 56TolA 30%, 72°CelA 1482F 358 wkEA) 211, 72°C
1087 AF AGAA BeS FREUTE gETE -
acting AH2-3}$1 Y. Forward primer® 5'-CAGATCATGTTCG
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Genomic DNA %3 Sodium Bisulfite Genomic Sequen-
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WIRESEO A Oct-4¢) 98-S RT-PCRO ¢)ste] 3ukE. 2 A)a)
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2. Oct4 &F Promoter Q| MBS THE ZA}

IVFS} SCNT ®fwiae] DNA wlgst <32 Hlwstuat
Oct-4 promoter % 212] W @3} ¥ & Restriction mapping ¥
Bisulfite sequencing® ol 2}3le] EA a4t 24 Restriction
mapping B ol 218} Oct-4 promoter 512 WE 3} &S [VF
S} SCNT wiRbE =7 ghol] tsle] B4 al9th B48 J92

4x Oct-4 promoter® 74 =& AAPNAIE 4/ 372 bp O}Oﬂ
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g9l exonl LF FG+27 bp)el 278 CpG siteo|th. o} 7}
wH AR W Est ks W Ald 2 siteT 377F EA)

3=t Acil sitels= exonl€] +59F AF —114 A Gl 27 =
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Fig. 1. Expression and subcellular localization of Oct-4 gene in
IVF and SCNT hatching blastocyst. (A) RT-PCR analysis
of the expressions of Oct-4. The predicted sizes of the
PCR products are 475bp (Oct-4) and 270bp ( 3 -actin).
The experiment was repeated three times. (B) Immunos-
taining of Oct-4 in IVF and SCNT hatching blastocyst.
Propidium iodide (PI) counterstain is false-colored red (Pl)
and antibody staining is false-colored green (FITC). Treat-
ment with primary antibodies was omitted from the pro-
cedure in the negative controls (NC).
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Fig. 2. DNA methylation status of Oct-4 promoter region in IVF
and SCNT blastocyst. (A) schematic diagram of the upst-
ream region of the Oct-4 gene. The genomic structure of
Oct-4 analyzed in this experiment is shown in the upper
panel. Open boxes indicate the promoter. Arrowheads
indicate the recognition sites of restriction enzymes Acil
and Tagl. (B) DNA methylation status of the Oct-4 promo-
ter in bovine IVF and SCNT blastocyst. PCR products
were digested with Acil{CCGC and GCGG) and Taql(TCGA).
Where the enzyme sites are methylated, PCR products
are fragmented, and where PCR products are not frag-
mented, the enzyme sites are unmethylated. Levels of
CpG methylation, estimated by the intensity of each band,
are indicated below the gels. The conditions of undigested
(U) and digested (C) are indicated. The DNA ladder 100-
bp marker (indicated by M) shows the size of the PCR
products. White gray, and black circles indicate 0~30%,
30~70% and 70~100% methylation, respectively. The pro-
moter region of the Oct-4 gene was hypomethylated in
IVF but was hypermethylated in SCNT blastocyst.
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Fig. 3. Methylation status of CpGs in the promoter region of Oct-4
in IVF and SCNT blastocysts. Methylation status of each
CpG in the & regions of Oct-4 analyzed by means of so-
dium bisulfite genomic sequencing method, are shown.
Open and closed circles indicate unmethylated and methy-
lated cytosine residues, respectively.
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