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Telomeric Dynamics and Telomerase Activity in Early Bovine Embryos

Yei Hwa Jung™“, Soo Hee Lee!, Sang-Rae Cho?, 1l Keun Kong?,
Jae Dong Cho*, Sea Hwan Sohn®"

'Department of Animal Science & Biotechnology, Jinju National University, 2Animal Genetic Resources Station,
National Institute of Animal Science, *Division of Applied Life Science (BK21 Program),
Gyeongsang National University, “Ellemedi Obstetrics and Gynecology

Objective: This study was carried out to analyze the amount of telomeric DNA and telomerase activity in early bovine embryos.
Methods: The amount of telomeric DNA in early bovine embryos at the 8 cell, morula and blastocyst stages was analyzed by
Quantitative Fluorescence In Situ Hybridization (Q-FISH) technique using a bovine telomeric DNA probe. Telomerase activity
was analyzed by Telomeric Repeat Amplification Protocol (TRAP assay).

Results: The relative amount of telomeric DNA in early bovine embryos was gradually increased from 8 cell to blastocyst stage. It
was not significantly associated with the grade of embryo quality. While telomerase activity was detected in the early bovine
embryos at these stages, it significantly increased at morula stage and showed maximum activity at the blastocyst stage.
Conclusion: The amount of telomeric DNA and the telomerase activity of bovine embryos increase during the progression of
early embryogenesis, suggesting a positive correlation between telomeric DNA and telomerase activity. The telomerase activity
seems to increase to maintain the levels of telomeric DNA through embryo development which are required for extensive cell
division. [Korean. J. Reprod. Med. 2009; 36(2): 101-109.]
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Table 1. FISH efficiency on in vitro fertilized bovine embryos at early embryonic stage

8 cell Morula Blastocyst Total
No. of embryos 44 57 66 167
No. of embryos analyzed by FISH 34 28 48 110
FISH efficiency (%)" 77.3 49.1 72.7 65.9

" Values are the percentages of the number of embryos analyzed by FISH to the total number of embryos used for the

experiment

Yei Hwa Jung. Telomeric Dynamics and Telomerase Activity in Early Bovine Embryos. Korean J Reprod Med 2009.
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Figure 1. Telomeric DNA distribution on the nuclei of bovine blastomeres after FISH using a telomeric DNA probe.
Nuclei from blastomeres of 8 cell (A), morula (B), and blastocyst embryo (C) are shown, respectively (Obj. ><100).

Yei Hwa Jung. Telomeric Dynamics and Telomerase Activity in Early Bovine Embryos. Korean J Reprod Med 2009.

Table 2. The relative amount of telomeric DNA on in vitro fertilized bovine embryos at early embryonic stage by
Q-FISH

8 cell Morula Blastocyst
No. of embryos 33 29 46
No. of blastomeres 160 544 915
Relative amount of telomeric DNA (%) 2.46510.035° 2.726%0.018" 2.989+0.018

" The relative amount of telomeric DNA is the percentage of telomeric DNA to total genomic DNA in each cell.

¢ Values are mean + SE. The values with different superscripts show statistical significance (p<<0.001)

Yei Hwa Jung. Telomeric Dynamics and Telomerase Activity in Early Bovine Embryos. Korean J Reprod Med 2009.

Table 3. The relative amount of telomeric DNA of bovine blastocyst according to the grades of embryo quality

Grade 1" Grade 2 Grade 3
No. of blastocyst 7 27 12
Relative amount of telomeric DNA (%)’ 3.035£0.045 3.000£0.022 2.922+0.038

Grades were determined according to the guidelines provided by Gardner et al (2004) and Dokras et al (1993)
Values are mean + SE. There is no statistical significance between values

Yei Hwa Jung. Telomeric Dynamics and Telomerase Activity in Early Bovine Embryos. Korean J Reprod Med 2009.
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Figure 2. Telomerase activity of in vitro fertilized bovine
embryos by TRAP assay. M, 100 bp size marker; N
negative control; 8, 8 cell embryos; Mo, morula embryos;
BI, blastocyst embryos; P, positive control (TSR 8).

Yei Hwa Jung. Telomeric Dynamics and Telomerase Activity in Early Bovine
Embryos. Korean J Reprod Med 2009.
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