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ABSTRACT

Telomeres are nucleoprotein structures at the ends of chromosomes consisting of tandem repeat sequences of
(TTAGGG)n. Telomeres serve as guardians of the genome, protect individual chromosomes within the nucleus,
and help in meiotic pairing of homologous chromosomes. To investigate the telomere distributions of cattle and
pig chromosomes, fluorescence in situ hybridization(FISH) was carried out on metaphase spreads of in vitro
fibroblast cultures from Holstein and Landrace using a human telomeric DNA repeat probe. Results indicate
that the distinct double spots on both ends of chromosomes of cattle and pigs were observed. In cattle, there
was a random variation in the intensity of telomere signals among chromosomes. In pigs, an interstitial
telomeric signal was observed on the chromosome 6gl of all the cells examined. According to quantitative
fluorescence in situ hybridization(Q-FISH) analysis, some chromosomes had consistently much more telomeres
at one end of chromosomes. In general, both species had consistently much more telomeres at g-end than
p-end on most of chromosomes. The relative amount of telomeres on bovine chromosomes was higher than
that on pig chromosomes. In additions, Y chromosome had the highest relative amount of telomeres in cattle
and pigs.
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A G Y dR2ujo] i8-8 338%=2 BAE arm THEUL p-armol] Bl Solxow we =
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Table 1. Relative amount of telomeric DNA on cattle chromosomes
Relative amounts of telomeric DNA on .
Chromosome No. The ratio of g/p P values®
C hromosomes p-arm g-arm
1 1457+ 7.27 65 £ 314 807+ 4.13 1.22+0.07 0.478
2 17.88+ 6.54 758+ 355 1031+ 3.13 1.46 £0.36 0.188
3 2158+ 6.99 841+ 300 1317+ 4.67 1.61+£0.50 0.067
4 2111+ 911 895+ 336 1217+ 581 1.32+£0.23 0.273
5 2163+ 542 945+ 307 1191+ 293 1.33+£0.43 0.187
6 2352+ 6.62 951+ 206 1401+ 458 145+0.17 0.064
7 2095+ 6.54 912+ 413 1283+ 246 1.43+£0.40 0.204
8 24.72 £10.93 1126+ 4.45 1347+ 6.53 1.17+0.16 0.510
9 50.10+30.73 11.05+ 7.35 3.05+23.68 391+1.19 0.033*
10 22.30+£10.17 962+ 388 1267+ 6.35 1.29+0.16 0.344
11 29.74 +£18.69 1145+ 7.05 18.29+11.82 1.62+0.55 0.258
12 2353+1750 1090+10.10 1263+ 7.66 1.56 £0.70 0.745
13 30.05+1857 1348+ 892  1652+10.17 1.46 £0.63 0.588
14 35.06+19.17 1567+ 809 19.39+11.20 1.23+£0.17 0.526
15 3215+20.03 1327+ 735 18.88+12.72 1.36 £0.20 0.377
16 29.60+19.60 13.91+10.00 1569+ 9.71 1.20£0.25 0.761
17 3307+ 922 1384+ 400 1923+ 5.26 140+0.21 0.082
18 4920+2429 1876+ 841  3044+17.80 1.63+0.81 0.189
19 40.98+20.03 17.87+ 990 20.91+1031 1.35+£0.25 0.407
20 36.71+1249 1678+ 637 1993+ 0.31 1.22+0.19 0.410
21 37.20£1021 1634+ 503 2085+ 5.72 1.36+£0.22 0.178
22 40.50 £ 14.40 1779+ 517 22.71+£10.11 1.26+0.31 0.322
23 4312+19.77 1913+ 941  23.99+1051 1.29+0.18 0.419
24 49.66+18.89 19.68+11.11 29.98+ 850 1.81+£0.75 0.104
25 4738+2049 1879+ 954  28.60+13.18 1.64+0.71 0.174
26 4474+1681 2061+ 746 2413+ 9.62 1.17+0.18 0.450
27 4408+2362 1838+11.09 25.70+13.00 1.56 £ 0.65 0.320
28 42.75 £15.75 1857+ 8.74 2418+ 7.67 1.41+0.43 0.266
29 50.33+18.77 22.04+ 843  28.30+10.76 1.31+£0.26 0.290
X 1567+ 718 1001+ 575 566+ 197 0.65+0.23 0.324
Y 5794+ 926 2732+ 367 30.62+ 5.60 1.11£0.06 0.450
Total 33.82+10.73 1425+ 807 1957+11.67 1.46 £ 0.65 0.001**

Values are meanszstandard deviations.

P values are the probability by t-test for the means of p- and g-arm.

*, **Means of p- and g-arm significantly differ at p<0.05* and p<0.01**.
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Fig. 2. FISH on metaphase spread of pig chromosomes (a) and its karyotype (b) using
telomeric DNA probe.

Table 2. Relative amount of telomeric DNA on pig chromosomes

Relative amounts of telomeric DNA on

Chromosome No. The ratio of g/p P values®
Chromosomes p-arm g-arm
1 13.75+ 311 55.94 + 1.69 781+ 1.68 1.36+0.29 0.022*
2 2487+ 6.23 11.17+341 13.69+ 298 127+0.19 0.100
3 2851+ 9.60 11.51+3.79 17.00+ 6.40 152+0.39 0.034*
4 26.02+ 7.08 10.30+ 3.58 1571+ 3.96 164+044 0.005**
5 2861+ 8.26 12.38+3.71 16.23+ 5.90 1.32+0.26 0.100
6° 3434+ 6.68 13.29 +3.36 10.30+ 2.30 0.84+0.35 0.046*
7 2431+ 6.81 10.28 £2.59 14.03+ 4.47 137+0.21 0.037*
8 26.71+ 2.89 11.96+1.34 1474+ 1.99 1.24+0.16 0.002**
9 2865+ 8.19 11.63+3.83 17.03+ 590 161+0.94 0.028*
10 3560+ 8.28 16.17 £ 4.95 19.43+ 5.35 1.36+0.77 0.175
11 37.17+1358 16.64 + 6.59 2053+ 7.18 1.26+£0.19 0.223
12 35.68 +15.37 15.22 +7.68 20.46+ 9.60 1.48+0.79 0.195
13 17.96 + 4.30 7.67+1.89 1030+ 2.77 1.36+0.29 0.025*
14 33.47+16.23 14.62+7.89 1885+ 8.75 1.35+0.35 0.270
15 32.60+13.40 13.76 £ 6.02 18.84+ 7.66 142+0.28 0.118
16 45.51+20.39 19.02 +£9.83 26.49+11.24 151+0.50 0.132
17 5231+ 8.02 22.08 £2.67 30.23+ 6.18 1371022 0.002**
18 50.83+ 5.59 21.96 + 1.65 28.87+ 8.37 132+0.27 0.003**
X 32.85+13.73 15.36 + 6.67 17.49+ 7.18 116+0.18 0.641
Y 87.83+ 4.15 41.92+2.14 4592+ 2.25 1.10+0.03 0.021**
Total 12.30+ 9.33 14.15+6.91 1750+ 8.77 1.35+0.45 0.001**

Values are meanststandard deviations.

P values are the probability by t-test for the means of p- and g-arm.
® Chromosome 6 has an interstitial telomeres which has 10.72 +2.12 relative amount.

* ** Means of p- and g-arm significantly differ at p <0.05* and p <0.01**.
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