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Koyun Oeositlerinin Partenogenetik Aktivasyonu

Ozet: Koyunlarda somatik ve embriyonik hiicre niiklear transfer yontemlerini laboratuvarimizda
baglatabilmek icin, iki farkli partenogenetik aktivasyon protokolii denendi. Oositler mezbahada kesilen
koyunlarin ovaryumlarindan elde edildi ve piruvat, hormonlar (FSH ve LH) ve %10 FCS katkili medyum 199
icerisinde 24 saat olgunlastirildi. Olgunlastirilan oositlere 80 usec siireyle 1.25 kV/em elektrik akimi verildi
ve oositlerin tamami énce 5 dk ionomisin igerisinde, daha sonra ise 30 dk sitokalasin B igerisinde birakilds. iki
gruba rastgele ayrilan oositler, 1. grupta 6-DMAP’li medyumda 2 saat, 2. grupta ise sikloheksimid’li
medyumda 3 saat inkiibe edildikten sonra kiiltiir medyumuna aktarildi. Grup I ve II’de elde edilen
embriyolarda yariklanma oranlar sirastyla %82.7 ve %81.3 olurken blastosist oranlar1 %2.3 ve %0 olarak
bulundu (P>0.05). Sunulan ¢alisma koyunlarin klonlanmasi konusunda dnemli asamalardan birini olusturan
partenogenetik aktivasyon konusunda iilkemizde gergeklestirilmis ilk ¢aligmadir.
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Summary: In order to establish somatic- and embryonic-cell nuclear transfer procedures in sheep in
our laboratory, two activation protocols for parthenogenetic activation of sheep oocytes were tested. Oocytes
obtained from ovaries of slaughtered ewes were matured for 24 h in medium 199 supplemented with pyruvate,
hormones (FSH and LH) and 10% FCS. After maturation, all oocytes were exposed to single electrical
stimulation of 1.25 kV/cm for 80 psec, then placed into ionomycine and cytochalasin B for 5 min and 30 min
respectively, and then divided into 2 groups randomly. While oocytes in Group I were incubated in 6-
dimethylaminopurine (6-DMAP) for 2 h, oocytes in Group II were kept in cycloheximide (CHX) for 3 h
before transferring into culture medium. Cleavage and blastocyst rates in groups I and II were 82.7% and
81.3%, and 2.3% and 0% respectively (P>0.05). These are our preliminary results for the parthenogenetic
development of sheep oocytes in Turkey and represent promising results in the direction to achieve sheep
cloning.
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Introduction

Since the birth of the first mammalian cloned by somatic-cell transfer, Dolly,
(15) there have been very intensive studies in this area. In several species including cow
(7, 14), sheep (2, 10, 11), pig (12), horse (8), cat (6), dog (9), rabbit (5) and mouse (13),
cloned offspring have been obtained by somatic cell nuclear transfer.

Activation of oocytes is an extremely important step of cloning studies. Different
techniques are used for activation purposes and since the success rate developed to
offspring is still lower than other in vitro studies further experiments are required.

In sheep, the most often used activators are electrical stimuli (ES) and different
chemical reagents, including calcium ionophore (CI), cycloheximide (CHX) and 6-
dimethylaminopurine (6-DMAP). Although blastocyst rate of parthenotes is slightly
greater than cloned embryos, no offspring from parthenogenetic embryos is obtained in
livestock because of the chromosomal abnormalities.

In this study, we investigated the effects of two activation procedures (using
CHX and 6-DMAP) on the development of parthenogenetically activated sheep oocytes.

Materials and Methods

All chemicals were purchased from Sigma-Aldrich unless otherwise indicated.

In Vitro Maturation (IVM) of Oocytes: [VM of sheep oocytes was performed
according to the procedures reported previously (3, 4). Briefly, sheep ovaries were
obtained from a local abattoir and brought to the laboratory in phosphate bufferred
saline (PBS) at 30°C in a vacuum flask. After slicing and washing follicles with oocyte
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washing medium, cumulus-oocyte complexes (COCs) were chosen regarding their
appearance. Only oocytes with homogeneous vitellus and at least 4 layers of cumulus
cells were chosen for maturation and matured for 24 h in medium 199 supplemented
with 0.1 mg/ml pyruvate, hormones (1 pg/ml FSH and 1 pg/ml LH) and 10% FCS
(Biological Industries), in a humidified atmosphere at 38.5 'C, and 5% CO, in air.

Parthenogenetic Activation: After denudations of oocytes with hyaluronidase
by pipetting, oocytes were transferred into mannitol based fusion medium in hepes
buffered synthetic oviduct fluid (HSOF, 1:1) for 30 min and immediately after into
fusion chamber filled with fusion medium. Oocytes were exposed to single electrical
stimulation of 1.25 kV/cm for 80 psec using electroporator (BTX, ECM 830, Harvard
Aparatus, USA). After washing in HSOF medium, oocytes were placed into 5 uM
ionomycine in HSOF for 5 min and cytochalasin B for 30 min, respectively, and
randomly divided into 2 groups. While oocytes in Group 1 were incubated in 6-
dimethylaminopurine (6-DMAP) for 2 h, oocytes in Group II were kept in
cycloheximide (CHX) for 3 h before transferring into culture medium. The oocytes were
cultured in SOF medium in the humidified atmosphere of 5% O,, 5% CO, and 90% N,
at 38.5°C. After 72 h of culture, cleavage rates were recorded and cleaved embryos were
transferred into SOF medium supplemented with 2.4 mM glucose and cultured for 4
days.

Statistical analyses: Data were analysed by chi-square test using the SPSS
program v. 10.0 for windows (SPSS Inc, Chicago, IL).

Results

In this experiment 200 oocytes were obtained from the ovaries and 127 of them
having first polar body were chosen for parthenogenesis. Cleavage rates of activated
oocytes in Groups I and II were 82.7% (43/52) and 81.3% (61/75), respectively
(P>0.05). After 7 days of culture, the rates of embryos developed to blastocyst stage in
Groups I and II were 2.3% and 0%, respectively. Results are shown in Table 1.

Table 1: Development of parthenogenetic sheep embryos
Tablo 1: Partenogenetik koyun embriyolarinin gelisimi

Oocyte Number  Cleavage (%) Blastocyst (%)*
Group I (6-DMAP) 52 43 (82.7) 1(2.3)
Group II (CHX) 75 61 (81.3) 0(0.0)
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P value - >0.05 >(.05

* From cleaved embryos

Discussion

In this study, the first embryos developed up to the blastocyst stage were
obtained after parthenogenetic activation of sheep oocytes in Turkey. After
parthenogenetic activation of sheep oocytes, different cleavage (80-83%) and blastocyst
(15-21% in vitro and 19-58% in vivo) development results have been declared in several
studies (2). In this study, high rates of cleavage were obtained after both activation
treatments and the difference between groups were insignificant.

Embryo development rates after parthenogenetic activation and nuclear transfer
(NT) procedures are influenced from different conditions like as source of oocytes (in
vitro or in vivo matured), source of karyoplasts (for NT only), activation type (chemical
or electrical) and activation protocol. For activation treatment of oocytes, some kinase
inhibitors (like as 6-DMAP) and protein synthesis inhibitors (like as CHX) are usually
used after Ca ionophore (1, 2). Although these treatments are accepted equally
successful, Alexander et al (2) reported 21% and 14.9% blastocyst rates after using 6-
DMAP and CHX treatments respectively for parthenogenetic activation of sheep
oocytes. In this study, only one oocyte was reached to the blastocyst stage in 6-DMAP
group. This lower blastocyst yield in the present study could be related to the in vitro
culture conditions in our laboratory.

For the first time, in vitro matured sheep oocytes reached to the blastocyst stage
after parthenogenetic activation in Turkey. Although blastocyst rate was very low when
compared with cleavage rates, this study demonstrated that activation protocols with 6-
DMAP and CHX are useful for activation of sheep oocytes. Further studies are needed
to improve blastocyst rates.

References

1. Alberio, R., Zakhartchenko, V., Motlik, J., Wolf, E.: Mammalian oocyte activation:
lessons from the sperm and implications for nuclear transfer. Int. J. Dev. Biol., 2001; 45:
797-8009.

2. Alexander, B., Coppola, G., Di Berardino, D., Rho, G.J., St John, E., Betts, D.H., King,
W.A.: The Effect of 6-dimethylaminopurine (6-DMAP) and cycloheximide (CHX) on the
development and chromosomal complement of sheep parthenogenetic and nuclear transfer
embryos. Mol. Reprod. Dev., 2006; 73: 20-30.



10.

11.

12.

13.

14.

15.

Parthenogenetic Activation Of Sheep Oocytes 5

Birler, S., Pabuccuoglu, S., Alkan, S., Ozdas, O.B., Atalla, H., ileri, i.K.: Development of
in vitro derived sheep embryos to the blastocyst stage. Turk J. Vet. Anim. Sci., 2002; 26:
891-894.

Birler, S., Pabugcuoglu, S., Atalla, H., Alkan, S., Ozdas, O.B., Bacinoglu, S., Cirit, U.,
Zavar, 1., Sonmez, M.E.C., Ileri, I.LK.: Transfer of in vitro produced sheep embryos. Turk.
J. Vet. Anim. Sci., 2002; 26: 1421-1426.

Chesne, P., Adenot, P.G., Viglietta, C., Baratte, M., Boulanger, L., Renard, J.P.: Cloned
rabbits produced by nuclear transfer from adult somatic cells. Nat. Biotechnol., 2002; 20:
366-369.

Gomez, M.C., Jenkins, J.A., Giraldo, A., Harris, R.F., King, A., Dresser, B.L., Pope,
C.E.: Nuclear transfer of synchronized African wild cat somatic cells into enucleated
domestic cat oocytes. Biol. Reprod., 2003; 69:1032-1041.

Kubota, C., Yamakuchi, H., Todoroki, J., Mizoshita, K., Tabara, N., Barber, M., Yang,
X.: Six cloned calves produced from adult fibroblast cells after long-term culture. Proc. Natl.
Acad. Sci., 2000; 97: 956-957.

Lagutina, 1., Lazzari, G., Duchi, R., Colleoni, S., Ponderato, N., Turini, P., Crotti, G.,
Galli, C.: Somatic cell nuclear transfer in horses: Effect of oocyte morphology, embryo
reconstruction method and donor cell type. Reproduction, 2005; 130: 559-567.

Lee, B.C., Kim, M.K., Jang, G., Oh, H.J., Yuda, F., Kim, H.J., Shamim, M.H., Kim,
J.J., Kang, S.K., Schatten, G., Hwang, W.S.: Dogs cloned from adult somatic cells.
Nature, 2005; 436: 641.

Loi, P., Ledda, S., Fulka Jr, J., Cappai, P., Moor, R.M.: Development of parthenogenetic
and cloned ovine embryos: Effect of activation protocols. Biol. Reprod., 1998; 58: 1177-
1187.

Peura, T.T., Vajda, G.: A comparison of established and new approaches in ovine and
bovine nuclear transfer. Cloning and Stem Cells, 2003; 5: 257-277.

Polejaeva, 1.A., Chen, S.H., Vaught, T.D., Page, R.L., Mullins, J., Ball, S., Dai, Y.,
Boone, J., Walker, S., Ayares, D.L., Colman, A., Campbell, K.H.: Cloned pigs produced
by nuclear transfer from adult somatic cells. Nature, 2000; 407: 86-90.

Wakayama, T., Perry, A.C., Zuccotti, M., Johnson, K.R., Yanagimachi, R.: Full-term
development of mice from enucleated oocytes injected with cumulus cell nuclei. Nature,
1998; 394: 369-374.

Wells, D.N., Misica, P.M., Tervit, H.R.: Production of cloned calves following nuclear
transfer with cultured adult mural granulosa cells. Biol. Reprod., 1999; 60: 996-1005.

Wilmut, I., Schnieke, A. E., McWhir, J., Kind, A. J., Campbell, K. H. S.: Viable
offspring derived from fetal and adult mammalian cells. Nature, 1997; 385: 810-813.



