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Comparison of Telomere Length and Vitality among Korean Native Chicken Breeds
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ABSTRACT We compared the degrees of vitality of 12 Korean native chicken breeds, such as Jaeraejong, Korean Rhode
Island Red (Rhode), Korean White Leghorn, Korean Cornish (Cornish), and Korean Ogye breeds. The survival rate and
telomere length were measured as vital markers. Telomere length was analyzed via quantitative fluorescence in situ
hybridization method using the lymphocytes of 466 chickens. We found that the telomere length decreased linearly with
increasing chronological age in all chicken breeds. Telomere length and telomere shortening rates (TSR) were significantly
different among the chicken breeds after 20 weeks of age (P<0.01). Rhode had the longest telomere length and the lowest
TSR, whereas Cornish had the shortest telomere length and the highest TSR. In terms of TSR, the telomere length of
50-week-old chickens was half of that of 8-week-old chickens. There was also a significant difference in survival rates among
the breeds. Both Rhode and Korean Ogye had the highest survival rates, while Cornish had the lowest. There was a significant
positive correlation between survival rate and telomere length, and telomere length in old age showed a higher correlation
with survival rate than that in young age. Therefore, it is considered that TSR is more closely related to survival rate than
the telomere length. Based on the telomere dynamics and survival rates of 12 Korean native chicken breeds, it was concluded

that the Rhode breed and Cornish breed had the highest and lowest vitality, respectively.
(Key words: telomere length, telomere shortening rates, survival rates, vitality, Korean native chickens)
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SSC &-of| A 58, 2-22] PN buffer(0.1% sodium phosphate,
0.1% Nonidet P-40)°lA] 2%-%tF AJ23}3 anti-digoxigenin-
fluorescein(Boehringer Mannheim) 2% &34 33 U3 PN
buffer2 A3t AZRAIZTE IS 9 FES propi-
dium iodide solution(Sigma Chem)2. 2 HAM3}a A5 w7
o] el Baw 8380 A(Model AX-70, Olympus,
Tokyo, Japan)©. 2 Z+2 3 7§ ¥ 1007] o]/4}2] &L tix]
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gttt #FPd® FEL omx] EAXE 73 (MetaMorph®,
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Tukey s HSD 7% Who= EAslqitt dlZnjo] Zole}
AEE 1] e F4L2 FY 971X19] CORR procedure
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g olgslel JASE TP Feo

1. £& 7} &l20jof Zo| Bl

Ao FAE FFOR AE SATS TH S
oA 19929 FE 77 $4% &F AHEATRE A
w200] Wz 7|2 Alg 2t A Ald waste
Ag Ao wet 17 gk @Qéﬂ%—, FANE SAF WS
2 3728 Z0] 3(Kim et al., 2010), JHERAFoRE =
Y 2oF A5y = fﬂllg* 2A1%, =3 FYA|
T 2% 2 d=edleltt FFW dHanlo] Hole

telomeric DNAS] AJtha &3k ghoz Yepfioich A=

F32 859, 20578 B 505% d=nlo] Zole] 4 2
PH= Table 17 231, 2 5 =
&< Table 29F 2o} 4 23}, BE FF5IA 3] Aol
<7l whet dznjo] dole] AgA s yehldn
(Fig. 1). 43 &% =

Table 1. The amount of telomeric DNA in Korean native chicken breeds by age

Breeds Strain No. chickens 8 weeks 20 weeks 50 weeks
%

Gray 38 2.86+0.10 2.42+0.11% 1.37+0.10%

Black 40 2.87+0.07 2.40+0.11* 1.40+0.12°¢
Jaeraejong (KNC) Red 40 2.88+0.09 2.3740.14% 1.42:0.09*¢

White 40 2.87+0.09 2.3440.16™ 1.37+0.13

Yellow 39 2.87+0.07 2.28+0.13° 1.38+0.11%
Ogye 35 2.86+0.07 2.40+0.09* 1.40+0.12%

Black 40 2.86+0.08 2.39+0.10® 1.36+0.12
Korean Cornish

Brown 40 2.88+0.07 2.3440.11% 1.3240.15¢

F 33 2.87+0.08 2.39+0.10 1.44+0.10™
Korean White Leghorn

K 40 2.87+0.06 2.39+0.10 1.42+0.13%

C 4] 2.85+0.08 2.4140.13® 1.51+0.08®
Korean Rhode Island Red

D 40 2.87+0.08 2.44+0.10° 1.59+0.10°
Total 466 2.87+0.08 2.38+0.12 1.42+0.11

Values are meantstandard deviation.

*4 The different letters of superscript within the column significantly differ (P<0.01).
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Table 2. Telomere shortening rates in Korean native chicken breeds according to rearing period

% % BEY 3 7 davle] do] @ 2A%

Shortening rates in each period (%)

Shortening rates per week (%)

Breeds Strain
8-20 w 20-50 w 8-50 w 820 w  20-50 w 8-50 w
Gray 15.2144.26% 43434529 51.99+3.95% 127 1.45 1.24
Black 16.61+4.16™ 41.39+5.43" 51.39+3.83% 1.38 1.38 122
Jaeragjong (KNC) Red 17.3543.81%¢  40.56+4.98 50.78+2.85% 145 1.36 121
White 18.33+5.33" 40.66+6.80™ 52.02+4.71% 1.53 1.36 1.24
Yellow 20.42+4.61° 38.57+6.10%¢ 51.60+4.03% 1.70 1.29 1.23
Ogye 15.90+3.96"¢ 41.4445.18" 51.00:£4.82% 133 1.38 1.21
) Black 16.30+4.47"4 43.14+5.83%® 52.52+3.85% 1.36 1.44 1.25
Korean Cornish " . .
Brown 18.58+3.50 43.90+5.73 54.03+5.22 1.55 1.46 1.29
) 16.88+3.39"4 39.29+5.00™¢  49.83+3.53" 1.41 1.31 1.19
Korean White Leghorn bed b be
16.60:£4.05 40.57+6.05 50.24+4.46 138 1.35 1.20
Korean Rhode Island C 15.26+5.02™ 37.105.45% 46.85+3.23% 127 1.24 1.12
Red D 14.43+3.74¢ 34.73+5.07° 44.45+4.32¢ 1.20 1.16 1.06
Means 16.82+4.25 40.05+5.59 50.24+4.07 1.40 1.34 121
Values are meanzstandard deviation.
*4 The different letters of superscript within the column significantly differ (P<0.01).
3.00
280 Rhode-D
. = Rhode-C
§ 200 White Leghorn-F
E 240 White Leghorn-K
_@ 220 ——KNC-Red
% 2.00 ——Ogye
T 180 ——KNC-Black
Lg 1.60 — KNC-Yellow
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120 Cornish-Black
100 Cornish-Brown
0.80

Fig. 1. Changes in telomeric DNA content according to age in Korean native chicken breeds.
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*4 The different letters in 50 weeks indicate significant differences (P<0.01).
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al,, 2014; Cho et al,, 2016). 3, /IE o2 15FFC]
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EPd-S &18k S H(Fick et al., 2012), SHA| %= Yorkshire,
Landrace, Duroc & BerkshireES thd o2 dgnjo] 34
£ HMa]- 73_4. 01\1150] Hﬂ/kﬂz_oﬂ H]gﬂ _”_‘424 o7 =
< da2njo FiES Hol FF 1t Ao|rt vk st
GTKSohn et al., 2008b). HEF+ Ao] YoM o|ge]ole]
Chianina$} Maremmana 5 &% &% 1+ €l &njo] Zole] =}
o7} A e H(Tilesi et al., 2010), 3H-$-2} EAERIF Tl =
U Ao 39| telomeric DNA ko] EAElRIZFHT}
selH oz =okthn 81ITHChoi et al, 2010). o]4ke] AT}
E2 dauo] do|7t FY F 1ﬂ°ﬂ’\1 FEolv Alea 2
< 4 a]ld wet 2ol S

AN Ao g
o 1o Azblo] Aol Aol F1RFE Fo1gh
P2 28 Hols, Bzrlo] Zol UL JEYE FF (1o

2. 23 2t MEE 4 220/of oot Ak 24
5o FF 1 AE 58S v B4 S5t T o
< zA}ata o]e] AFE Fig. 29 Al
AlstQitt. 4 Az FAIA WAL 2057774 B AE
&L 95.2%, 2159014 50F74A] 94.1%0] 1 A 713t AEE

91.7¢ 91.32

92.1* 91.92
95.0 2060
90.0 86.7%°
84. Gah 83. Sab
85.0
79.00

80.0

75.0

70.0

65.0

60.0

55.0

@ & ;

50.0
O o Q&
'3 ' (a , O
& ¥ & & & & &
& xS = G A A < A N i
& & & ¢ & & &
L N = $ N g 2
X2 R <2 ()0 (C.\

Fig. 2. Survival rates from day to 50 weeks of age in Korean native chicken breeds.
*® The means with different superscripts significantly differ (P<0.01).
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Fig. 3. Relationship of telomeric DNA content and survival rate.



Cho et al.

70.0
65.0

60.0 '

55.0 !

50.0 i

45.0 e

40.0

Telomere shortening rate(%)

25.0

20.0

70 72 74 76 78 80 82

: Telomere Length and Vitality in KNC Breeds

84

21

r=-0.282 (P<0.0)

86 8 9% 92 94 9% 98 100

Survival rate(%)

Fig. 4. Relationship of telomere shortening rate and survival rate
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