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ABSTRACT

Telomeres consist of TTAGGG tandem repeated DNA sequences with specific proteins and locate at
chromosome ends. Telomeres are essential for chromosome stability and are related with cell senescence,
apoptosis and cancer. Telomerase is a ribonucleoprotein which has a template for the synthesis of telomeric
DNA. This study was carried out to analyze the amount of telomeric DNA and telomerase activity in
cattle cells. Analysis of the quantity of telomere in lymphocytes was done at different ages, sex and
among Korean cattle and Holstein breeds. The telomerase activity was also analyzed in liver, brain, heart,
kidney, and testis tissues of fetal calf and of 18 month old cattle. The amount of telomeres in
lymphocytes and other tissue cells was analyzed by Quantitative-Fluorescence in situ Hybridization
(Q-FISH) technique using a telomeric DNA probe. Telomerase activity was analyzed by Telomeric Repeat
Amplification Protocol assay (TRAP). The amount of telomeric DNA on the lymphocytes during the whole
life span was decreased along with age. Quantity of telomeres in Korean cattle was significantly higher
than that in Holstein breed. The amount of telomeric DNA in males was significantly higher than that in
females. Telomerase activity was up-regulated in most bovine tissues during fetal stage, but was
down-regulated in most tissues at mature 18 month age except the testis cells. This study indicates that the
amount of telomeres and telomerase activity of cells can be used as an age marker or/and a physiological
marker of cattle.
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AW ZpAAFA QL MFE2] AFY (apoptosis)S
713} (Robinson, 2000; Weng3} Hodes, 2000;
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700070 & g5star, 53 ZHzbe] A
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USA)S o]gsto] 3 ] elmmo]o] A3
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H] % 7} telomeric DNAS] Ath4 3HaF s
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Table 1. The relative amount of telomeric DNA on cattle lymphocytes at different ages

Age Number of Number of Amount of telomeric
cattle analyzed cells DNA(%)

0-12 mo. 48 4,800 2.13+0.27°
12-24 mo. 27 2,700 1.80+0.26°
24-36 mo. 31 3,100 1.90+0.27°
36-48 mo. 12 1,200 1.73+0.12°
48-60 mo. 13 1,300 1.48+0.13°

above 60 mo. 5 500 1.140.22°
total 136 13,600 1.88+0.35

The values are means + standard deviation.
ab,c,d

Means with different superscripts in same column significantly differ at p<0.01.
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Fig. 1. The distribution of telomeres on interphase nuclei of cattle lymphocytes at different
ages by FISH using telomeric DNA probe; lymphocytes at 1lyr cattle containing with
2.13% telomeric DNA (a), at 2yr cattle containing with 1.80% telomeric DNA (b), at
3yr cattle containing with 1.90% telomeric DNA (c), at 4yr cattle containing with 1.73%
telomeric DNA (d), at 5yr cattle containing with 1.48% telomeric DNA (e), at 6yr cattle
containing with 1.14% telomeric DNA (f).
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Table 2. The relative amount of telomeric DNA on cattle lymphocytes in Holstein and Korean

Cattle
Holstein Korean cattle
Age No. of  Telomeric DNA No. of  Telomeric DNA Prob.
heads (%) heads (%)
0-12 mo. 27 1.98+0.21 21 2.31+0.23 <.0001**
12-48 mo. 22 1.5740.12 48 1.95+0.21 <.0001**
above 48 mo. 6 1.17+0.21 12 1.49+0.13 0.0118**
total 55 1.73+0.33 81 1.98+0.32 <.0001**

The values are means * standard deviation

Prob : P values by t-test for the means of telomeric DNA within a same row
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o gl 7} x4 8 Az dznlolo] g
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=
& 14-18% AE=Z EdFgled, 7 %7

A B vl 2E el s el 8 AlEY dzulo] Fid el fod A
Hla] frejHo® =S telomeric DNA 3EFS o7t glE ZAow vehyith
HERHSATH (p<.0001).
Table 3. The relative amount of telomeric DNA of lymphocytes male and female cattle
Male Female
Age No. of Telomeric DNA No. of  Telomeric DNA Prob.
heads (%) heads (%)
0-12 mo. 8 2.50+0.26 40 1.94+0.37 0.0041**
12-48 mo. 2 2.33+0.03 68 1.82+0.24 0.0002**
total 10 2.47+0.24 108 1.90+£0.25 <.0001**

The values are means * standard deviation

Prob : P values by t-test for the means of telomeric DNA within a same row
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Table 4. The relative amount of telomeric
DNA on tissues of 2yr Korean
Cattle
Tissues Number Amount of telomeric
of cattle DNA on nuclei(%)
Liver 3 1.39+0.14
Heart 5 1.57+0.20
Kidney 5 1.44+0.17
Lung 5 1.51+0.23
Blood 27 1.80+0.26

The values are means * standard deviation.
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(A)

Fig. 2. Telomerase activity on several tissues of cattle at different ages; at fetal (A), and 18

mo. (B) of Korean cattle. M: 100bp size marker, L:

500bp
400bp

300bp

200bp
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liver , B: brain, H: heart, K:

kidney, G: gonad, N: negative control, TSR8: positive control.
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