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ABSTRACT The effect of paternal telomere length on reproductive performance, relationship between paternal and offspring
telomere length, and association between paternal telomere length and offspring production performance were investigated in
Korean native chickens. Using 22 paternal chickens and 329 offspring, the paternal reproductive performance such as fertility,
embryo mortality, and hatchability, as well as the offspring production performance such as survival rate, body weight, and
weight gain were analyzed. Telomere length was analyzed through quantitative fluorescence in situ hybridization using
lymphocytes. No significant differences were observed in fertility, embryo mortality, and hatchability between paternal chicken
telomere lengths (P<0.05). These results indicate that paternal telomere length had a weak negative correlation with fertility
and embryonic death rate but a weak positive correlation with hatchability. The correlation coefficient between paternal
telomere length and offspring survival rate was r=0.17 (P>0.05). The group of offspring with long paternal telomeres showed
relatively poor growth performance. Moreover, a significant negative correlation was estimated between paternal telomere
length and offspring growth performance (P<(.05). The correlation coefficient between paternal and offspring telomere lengths
was 1=0.075 (P>0.05). In conclusion, there was a weak association between paternal telomere length and reproductive
performance, offspring survival rate, and offspring telomere length, respectively. However, paternal telomere length and
offspring growth performance showed a negative relationship. Such results could be due to the re-extension of telomere length
by telomere reprogramming in the early embryonic stage and the different degree of telomere shortening between individuals
with increasing age after birth.
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Fig. 1. Distribution of number of chickens in paternal group according to telomere length.
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Table 1. Effect of paternal telomere length on the hatching performance in Korean native chicken

Early embryonic

Paternal telomere length Fertility mortality Late embryonic mortality Hatchability
%
1.41-1.60 92.61+4.80 3.0245.16 8.3745.89 88.63+4.85
1.61-1.80 93.8345.59 6.00+5.17 5.07+6.31 88.95+10.46
1.81-2.04 87.39+6.24 2.13+2.94 7.71+8.61 90.2349.05
P value 0.0841 0.2495 0.6598 0.9276
Values are meantstandard deviations.
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Fig. 2. Correlation between paternal telomere length and fertility in Korean native chicken.



Kim and Sohn : Association between Paternal Chicken Telomere Length and Offspring Production Performance 149

105

100

95 ® ®

S0 L

85

80

Hatchabilty(%)
®
®

75
r=0.1753 (P=0.4352)

70 L J

65

60
1.2 1.4 1.6

1.8 2 2.2

Telomere length

Fig. 3. Correlation between paternal telomere length and hatchability in Korean native chicken.
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Table 2. Correlation coefficients of paternal telomere length on offspring body weight and weight gain

151

Body weight Weight gain
Age
Correlation coefficient P value Correlation coefficient P value
Bitrth -0.105 0.0610
2 weeks 0.001 0.9962 0.011 0.8384
4 weeks -0.101 0.0709 -0.134" 0.0167
6 weeks -0.132" 0.0188 -0.118° 0.0350
8 weeks -0.142° 0.0114 -0.111° 0.0350
10 weeks -0.128° 0.0224 -0.052 0.3548
12 weeks -0.163" 0.0041 -0.141" 0.0135
Correlation coefficients were significant at "P<0.05 and “P<0.01.
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Fig. 6. Correlation between body weight and paternal telomere length in 12-week-old offspring of Korean native chickens.
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Table 3. Body weights of offspring according to paternal telomere length

Paternal telomere length

Age .0 f P value

offspring 1.41-1.60 1.61-1.80 1.81-2.04
____________________ [ —

Bitrth 43.51x2.71 43.06+3.07 42.74+3.30 0.1802
2 weeks 230.54429.78 230.42+27.80 228.97+30.87 0.9091
4 weeks 656.68+74.90 646.60+76.45 633.05+91.68 0.1063
6 weeks 1196.03+162.02* 1195.88+151.59° 1144.77+172.23 0.0268
8 weeks 1713.63228.60™ 1730.534227.94" 1639.59+266.13 0.0129
10 weeks 2182.70+304.61 2184.80+325.92 2090.50+351.28 0.0531
12 weeks 2626.94+364.94" 2632.98+403.37" 2488.07+420.29° 0.0111

Values are meantstandard deviations.

** Superscripts of different letter within same row significantly differ (P<0.05).
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