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MAKALE BiLGiSi/ ABSTRACT:

ARTICLE The aim of our research is to investigate the effects of parthenogenetic activation on in vitro embryo development rates

INFORMATION: in different mouse strains. BOCBAF1, C57BL/6j, and B6D2F1 mouse strains were used in this study. Superovulated mice
were sacrificed and oocytes were obtained 14 hours after the human chorionic gonadotrophin (hCG) injection and the
Gelis / Received: parthenogenetic activation started 18 hours after hCG injection. The oocytes were activated for 6 hours in 10 mM SrCl,

2 Eyliil 20 + 5 pg/mL" Cytohalasine B (CB) + 5 nM Trichostatin A (TSA) containing Ca>" free Chatot Ziomek Brinster (CZB)
activation medium. After this, further incubation was performed for two hours in an incubator at 37 °C and 5% CO: in
embryo culturing medium + TSA. Finally, embryos were cultured for 120 hours. Parthenogenetic activation success of
the B6D2F1 mouse strain was found to be higher than C57BL/6j and B6CBAF1 strains.
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OZET:

Oocyte
Parthenogenetic Caliymamizin amaci, partenogenetik aktivasyonda farkli fare irklarinda in vitro embriyo gelisimi ve kalitesi tizerindeki
activation etkilerinin arastirilmasidir. Bu ¢alismada, B6OCBAF1, C57BL/6j, and B6D2F1 farelerin superovulasyon ile elde edilen

Anahtar Sozciikler:
Embriyo kiiltiir
Fare

Oosit
Partenogenetik

aktivasyon

oositleri kullanilmistir. Superovule edilen fareler, insan koryonik gonadotropin (hCG) uygulamasindan 14 saat sonra
oositler elde edildi ve 18 saat sonra partenogenetik aktivasyona baslandi. Oositler, 10 mM SrCl> + 5 ug/mL"' sitokalazin
B (CB) + 5 nM trikostatin A (TSA) Ca *" igermeyen Chatot Ziomek Brinster (CZB) medyumu igerisinde 6 saat bekletildi.
Aktivasyon sonrasi, embriyo kiiltiir medyumu + TSA’da inkiibatorde 37°C ve %5 CO: ortaminda 2 saat bekletildi. Son
olarak, tim embriyolar 120 saat siire ile kiiltiire edildi. Bu ¢alismadan elde edilen sonuglar gore, B6D2F1 irkinin
partenogenetik aktivasyon basarisi, C57BL/6j ve B6CBAF1 1rklarina gore daha yiiksek bulundu.
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1. Introduction

Studies on reproductive biotechnology primarily focus on areas such as obtaining more embryos,
cryopreservation, embryo culture, and developmental mechanisms. Parthenogenetic activation, which is used in
reproductive biotechnology, provides in vitro embryo development without the presence of sperm (1,2).

Parthenogenetic activation is used in areas like fertilization modeling, somatic cell nuclear transfer (SCNT) as
cloning, and research on embryonic stem cell. In cloning, the most important aspect of in vitro development is the
activation of the oocyte after somatic cell transfer (3-6). Electrical and chemical methods are widely utilized in mouse
embryos to achieve parthenogenetic activation. Among these, the SrCl, chemical activation method is the most
commonly used protocol in mouse embryos (7-9).

Research of ESC purposes is most widely obtained from fertile embryos nowadays. Due to ethical restrictions
especially on human embryo studies, parthenogenetic embryos are used as an alternative in stem cell researches.
Parthenogenetic embryonic stem cells provide a suitable research model for regenerative medicine studies like cell
therapy and tissue repair (10-12).

There are variations among different mouse strains in terms of in vitro development rates (13-14), embryonic
stem cell obtaining rates (15), and also cloning success ratios. B6BCBAF1 (C57BL/6jxCBA/J), C57BL/6j, and B6D2F1
(C57BL/6j*DBA/J) mouse strains are common used in reproductive biotechnology (ICSI, SCNT and transgenic model)
(16-18). No research was found in literature about comparative results of in vitro developments among oocytes
belonging to these strains mouse. In this study; therefore, in vitro culture development rates and development qualities
of widely used mouse strains through parthenogenetic activation were evaluated.

2. Materials and methods

All animal applications and animal care and maintenance procedure were approved (approval number: 2014 -
05) by the Local Ethics Committee for Animal Experiments of Ko¢ University. The animals were kept in the Kog
University, Animal Research Facility (KUARF) of Centre for Translational Medicine (KUTTAM), and the animals
were cared on cages (IVC) with HEPA-filtered individual ventilation, 12 hours light - 12 hours dark cycle. Commercial
rodent food and water containers were provided ad libitum. In this work, we used 12 female mice. Four mice were used
for each group.

Superovulation and oocyte collection:

6-8 weeks old female mice were used in this research. Female mice were chosen from unmated fertile adults.
The animals were intraperitoneal injected 10 international unit (IU) pregnant mare serum gonadotropin hormone
(SIGMA G4877 - PMSG) at 5:00 pm by intraperitoneal injection for superovulation. 48 hours after, 10 IU human
chorionic gonadotropin (SIGMA C8554-hCG) were also applied intraperitoneally at 5:00 pm. Superovulated mice were
then sacrificed and then a small incision was cut at ampulla regions of each oviduct in this medium with the help of a
sterile toothed forceps. The oocytes were derived from rupturing oviduct ampulla and washed in Human Tubal Fluid +
HEPES buffered (HTF, global total w / HEPES) medium + 80 IU/mL hyaluronidase (Sigma H - 3506) + 4 mg/mL
Bovine Serum Albumin (BSA, Fraction V. Sigma A3311) and isolated oocyte washed three times in 500 ul HTF
medium and selected only high-quality mouse oocytes. Then, oocytes were transferred into four well plates (18-21).

Parthenogenetic oocyte activation and embryo culture:

18 hours after hCG injection, oocytes were incubated for 6 hours in 10 mM SrCl, + 5 pg/mL "' CB + 5 nM
TSA containing Ca?* - free CZB medium. After this, further incubation was performed for two hours in humidified
atmosphere of 5% COs at 37°C in embryo culturing medium (LifeGlobal Media, LGGG - 020) + TSA. To assess the
embryo development, all embryos were transferred into the embryo medium. Embryo culture drops (10 pl each) were
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formed in a petri dish and drops were covered completely with mineral oil (LifeGlobal® Oils, LGOL - 500) to prevent
contamination, evaporation, and preserve integrity. At least 2 hours prior, embryo culture media were incubated at 5%
CO3 and 37°C temperature and high humidified in an incubator for gassing. Oocytes were cultured at embryo culture
medium (4 mg/mL BSA) for 120 hours until blastocyst stage (18-21).

Determination of cell numbers by differential staining:

Blastocysts were incubated in a solution of 100 pg/mL propidium iodide (for trofectorderm determination) +
HTF medium + 1% Triton X 100 for 10-12 seconds and then transferred to 100 pg/mL 100% ethanol (EMPROVE) +
25 pg/mL Hoechst 33258 (H1398, Molecular Probes, Inc.) solution for overnight incubation at 4°C. Next day,
blastocysts washed in a 5 pl glycerol droplet were formed on each glass slide for blastocyst stabilization. Blastocysts
were transferred to the droplet and covered with a coverslip. These blastocysts preparations were investigated in an
inverted microscope with red (propidium iodide) and blue (Hoechst)fluorescence attachment for the determination of
trophectoderm (TE) and inner cell mass (ICM) numbers (20,23). For each replication, four blastocysts were used for
each group.

Statistical analyses:

Experiments were performed in at least four replications. SPSS Statistics 22.0 program was used for statistical
evaluation of the results. One Way ANOVA with Bonferroni post hoc test was used for comparison of the differences
among groups.

3. Results
In vitro culture results

According to development evaluations done after in vitro culture, blastocyst development rates were 77.71%,
57.32% and 96.67% in B6OCBAF1, C57BL/6j, B6D2F1 groups, respectively. The differences were found significantly
important between B6D2F1 and C57BL/6j (p <0.05), B6CBAF1 and B6D2F1 (p < 0.05) and B6CBAF1 and C57BL/6j
(p < 0.05) mouse strains in terms of in vitro development rates (Table 1).

Table 1: In vitro development rates of parthenogenetically activated mouse oocytes (Mean Rate+ Std. Error of Mean)

Tablo 1: Partenogenetik olarak aktive edilmis fare oositlerinin in vitro geligim oranlar: (Aritmetik Ort. £ Std. sapma)

Group Number of Number of Blastocysts In Vitro Development Rate (%)
Embryo (n)
B6CBAF1 88 69 77.71 £5.07°
C57BL/6j 65 37 57.32+9.37°
B6D2F1 59 57 96.67 £4.08°¢

Differences between the same columns with different symbols (" ¢) were found to be significant (p < 0.05).
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Results of cell numbers determined by differential staining

According to differential staining results, mean of total cell numbers in B6OCBAF1, C57BL/6j, B6D2F1 groups
were determined as 54.8, 44 and 82, respectively. The mean cell number of trophectoderm of each group was calculated
as 41, 33.33 and 62, respectively. The mean of ICM of each group were determined as 13.8, 10.67 and 20, respectively.
The differences were found significantly important between B6D2F1 and C57BL/6j (p < 0.05), B6CBAF1, and
B6D2F1 (p <0.05) and, B6CBAF1 and C57BL/6j (p < 0.05) mouse strains in terms of total cell numbers, trophectoderm
cell numbers and inner cell numbers (Table 2).

Table 2: Cell number of blastocysts according to differential fluorescence labeling (Mean= Std. Error of Mean)

Tablo 2: Farkli floresan etiketlemeye gore blastosistlerin hiicre sayisi (Aritmetik Ort. £ Std. sapma)

Group Mean Inner Cell Mass Mean of Trophectoderm Cell Total Cell Number
Number Number Mean =+ St. Dev.
B6CBAF1 13.8+1.47°2 41+ 1.17 54.8 £1.6°
C57BL/6j 10.67 + 0.94° 33.33+3.4° 44 +£327°
BOD2FI 20+2.16° 62 +9.42¢ 82 + 11.43¢

Differences between the same columns with different symbols (" ¢) were found to be significant (p < 0.05).

Figure 1: (a) oocyte for activation (20X), (b) developed blastocyst at 96 hours (20X), (¢) differential stained of
blastocyst (40X)

4. Discussion and Conclusion

Mice are appropriate in research of parthenogenetic development for improving of cloning technology. In
mouse cloning studies, due to the genetic effects of different mouse strain, clone embryo development, as well as the
information obtained in this study. However, the effects of different mouse strains are seen in the development effects
of parthenogenetic mouse oocyte activations in this study results (24,25). In this study, we showed the importance of
genetic influence on parthenogenetic development and embryo quality among different strains.

In their study to identify the optimum conditions for parthenogenetic activation through strontium chloride on
mouse oocytes, Ma et al. (2005) achieved a 50.8% blastocyst development ratio 18 hours after hCG injection in
Kunming-strain mouse oocytes at 2.5 hours of activation with 10 mM SrCl, + Ca?'- free +CB 5 ug/mL (8). In the study
presented as high as 90% blastocyst development rates were observed with 6 hours of activation in B6D2F1 then, we
demonstrated animal strain importance for parthenogenetic activation result.

The activation period has been reported to increase the blastocysts development rate, especially 6 hours of
activation in the B6DF1 mouse strain. In the present study, 6 hours of activation of B6DF1 strain were observed
significantly higher in vitro embryonic development. Activated B6D2F1 strain mice oocytes for 3 hours at 10 mM
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SrCl, + Ca®'- free + Cytohalasine D 17 hours after hCG injection and observed 65% blastocyst development rate (23).
Our study presented also used similar mouse strain mice but obtained blastocyst development rate. Thus, it is possible
that our activation period was longer, and Cytohalasine B was used in activation medium instead of Cytohalasine D.
The one of the study, 4 hours of activation with 10 mM SrCl, + Ca?*- free + Cytohalasine D 2 pg/mL to B6D2F1 hybrid
mice and obtained 89% blastocyst development rate and mean of total cell numbers, trophectoderm cell numbers, and
inner cell mass cell numbers were defined as 75.61, 60.55 ve 15.06 in differential staining to evaluate embryo quality
(7). The study we presented also utilized a similar mouse strain but, we used 6 hours of activation with 10 mM SrCl, +
Ca*'- free + Cytohalasine D 5 ug/mL to B6D2F1 hybrid mice and obtained %96 blastocyst development rate and mean
of total cell numbers, trophectoderm cell numbers, and inner cell mass cell numbers were also found to 82, 62, 20 cell
number. The other study, B6D2F1 mice oocytes were activated for 6 hours with SrCl, + Ca’" - free + CB 5 ug/mL by
Sung et al. (27) and blastocyst development rate was found to be 97.3% Similar B6D2F1 strain mice and same
activation period were also used in our presented study and similar in vitro development rate was defined as 96.67%.

The chemical of activation method applied 6-DMAP (2 mmol/l) activation for 4 hours to oocytes of C5S7BL/6j
strain mice obtained a blastocyst development rate of 20.73% (28). C57BL/6j strain mice were also used in our
presented study but 6 hours SrCl, activation was and blastocyst development rate was found to be 57% in our study.Our
results of C57BL6j suggest that 6 hours (prolonged activation) can have a positive effect on in vitro development rates,
and the longer the duration of strontium treatment, the greater the calcium oscillations in mouse meiotic oocytes.
Moreover, mouse oocyte activation was found to increase in aged oocytes more as the oocyte ages, and also as mitogen-
activated protein kinase (MAPK) activity decreases (29).

Calcium channels are crucial for oocyte maturation and parthenogenetic activation (30-31). Different mouse
strains have different properties in Ca’* storage area and the post-fertilization (32,34). Our results demonstrated that
calcium channels might enhance the parthenogenetic embryo development in certain mouse strains consistent with
previous reports (30-32,34).

The conclusion of this study allowed the creation of an ideal protocol for chemical activation by comparing in
vitro embryo development rates and cell numbers of parthenogenetic mouse oocytes of different strains. These findings
are likely to have important applications in reproductive biotechnology. Further studies about molecular mechanisms
of parthenogenetic development will be important in research areas such as cloning, ICSI, and stem cell studies.
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