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Analysis of Telomere Length and Telomerase Activity of Tissues in Korean Native Chicken

G. S. Jung, E. J. Cho', D. S. Choi’, M. J. Lee', C. Park’, L S. Jeon® and S. H. Sohn"'

'Department of Animal Science & Biotechnology, Jinju National University, Jinju 660-758, Korea
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ABSTRACT Telomeres are essential for chromosome stability and are related with cell senescence, apoptosis and cancer.
Even though telomere length and telomerase activity have been studied extensively, very little is known to analyze the telomere
dynamics in chicken cells. This study was carried out to analyze the telomere distribution and telomerase activity of Korean
Native Chicken cells along with aging. The cells were collected from brain, heart, liver, kidney and germinal tissues during
physiological stages. Telomere distribution was analyzed by Quantitative-Fluorescence in situ Hybridization (Q-FISH)
techniques using the chicken telomeric DNA probe. Telomerase activity was performed by Telomeric Repeat Amplification
Protocol (TRAP) assay. In results, the telomeres of chicken were found at the ends of all chromosomes with the interstitial
telomeres on chromosomes 1, 2 and 3. The amount of telomeres on chicken cells was decreased along with aging in most
tissues. Furthermore, the telomere quantity was significantly different among tissues. The relative amount of telomeres in
proliferous cells such as testis cells had much more than those of liver, brain, heart, blood and kidney cells. The telomerase
activity was down-regulated in cells of brain, heart and liver tissues. Whereas gonadal cells showed a constitutive activity of
telomerase during all stage of life. In conclusions, the telomere quantity and telomerase activity in chicken are closely relate
to cell proliferation and tissue specificity during developmental stages and aging. There is also closely correlated between the
amounts of telomeric DNA and telomerase activity in chicken tissues.
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Alg)sta, B2E M EE 0.06M KCI(Sigﬁla Chem, St Louis,
MO, USA)S o] 83tel AeolM 1587 A4 Aesarh
A2 2] 7} LA methanol T acetic acid7} 3:12 E3HE 1
AL 10 e = A1 T dAEes o|F FY 1
FAo g 33 Fx HE AP £ Setol= RS A
stttk

2. FISHE 9/t =2 o ®oy T2 Ha
1
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Reaction(PCR)&- =81&}11 o]9] $-Z & AHE-S PCR-DIG Probe
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22 g4 7A2A|AY. o] % Hybridization £4(13 #L forma-
mide, 5 2L hybrdization buffer, 2 #L(100 ng/ ¢#L) chicken
telomeric DNA probe)-& Holrdl & 9Bty 85CoA] S&
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Fig. 1. Telomere distribution on Korean Native Chicken chro-

mosomes by FISH using telomeric DNA probe.
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Table 1. The relative amount of telomeric DNA in each cell from several tissues along with aging in Korean Native Chicken

Post-natal tissues

Number of
analyzed cells Kidney Brain Heart Liver Gonad Blood Total

Hatched 250 2.1340.12°  L7240.12°  1.83:0.10°  L1.78+011°  2.54+0.14 NA 2.00+0.12°
10 Wks 1,000 244+008 1788006 1758005  1.69+0.05°  278£0.11°  2.61£0.05°  2.130.08"
30 Wks 1,000 1.712005° 17120060 1674005  1.69+005° 241011  220:003°  1.85:0.06°
60 Wks 1,000 1.62+0.04°  1.630.04*  1.68£0.05°  1.6320.05°  2.1740.09°  2.17+0.03°  1.820.05°
120 Wks 1,000 1.6740.04° 1311003  1.47+0.05°  129:0.04°  2.43+0.08° 2.0240.06°  1.65+0.05°

Total 1.88+0.077 161006  1.65£0.06°  1.59£0.06°  2.46x0.11'  2.2330.04°

The values are means + standard errors.

~4 Means with different superscripts in same column significantly differ at p<0.01.

!~* Means with different superscripts in same row significantly differ at p<0.01.
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Fig. 2. The changes of telomeric DNA in several tissues along

with aging in Korean Native Chicken. -
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Fig. 3. The representative telomere distribution patterns of inter-
phase nuclei in Korean Native Chicken by FISH using
telomeric DNA probe; (a) testis cells from 60 wks chicken,
(b) liver cells from 60 wks chicken, (c) lymphocytes
from 10 wks chicken, (d) lymphocytes from 120 wks chicken.
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iz} A E ] B telomeric DNA 3388 2.56%2 A A| g
AL F2 2 AT 2 AF JHA ] 8] 2.0%,
3053 A 1.85%, 12058 A] 1.65%2 B2 g whe} 52 vj
2L AN RE EA F AP It IE A& 9
Fujole] ZAE onlshe= Aotk He| A F7t] e
telomeric DNAS] 7ZHhe B8 22 ] A|EEJA] FEZXH O
2 UEhs Fdoln 53] w3 dAlet & 5 Sle 12059
Al ol9] Fagol FA3] TS YERAT ol d2v]
o7} gl WS #HE Adrte o8] EuES A 4
Fae oz gl Yoz Aeld dFe] e AEuy
d2njoje] ZHAE Al FRlsk= Ao|tHHarley, 1991; Coun-
ter, 1996; Engelhardt®} Martens, 1998; Cottliar$} Slavutsky, 2001,
Sohn £, 2002; Shay<} Wright, 2005). (5} £ 3 Fof| 4] A A]
g 5] FE 74 220 davjo] T ¥4 ZIe De-
lany 5(2003)0] A&k o ofufA|u] ARn]o} FF& 3~
4%R ks thd Fe S0V = vt ol B4 e A}
oldl Aeog FZEM, Algo|u Rl HlgiM = 459
&S Yeldthe Buds dX9 Arjoln). 3
AollA 23] el = ARujo] Fi-59 o2 2
Holx et 244 AEA FAUel &f&o] v
A A x2S vlEl 953] 2 EX &S

Ba 22 AF olF FA T AEE] T4 £E
A ZEo|7] WEol ALl dn|go]so] F3fS dha,
Aol FrlslietE AL TS FA8
He Ao AHES T8 TREFEIME T FFA]
gold v} 9] o m(Bekaert 5, 2004) Taylor®} Delany(2000)7}
dzolo] A% @A o] SHU(TRAHE H 24 A 27
A oA d2n|ojo] o7} A2 ZA o] AME 24
of ®¥la) Hit 04 kb7t A1, A4 Al Zuche= Fef L1 kb7t
Avhe RuE A dsshe d9et & & JAoh mebA
FA AxE 3 Fa 2213 1] A4 AR 3L, ¥,
A Z2 9] telomeric DNAS| £X 85 #MTo2AM 27
H A £33 FA Soldn dEe|o ke 2
g AAdE Flsch

&1 O ot Hy
ft o rjo r
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2. sto| FY 2t =0 dzn{aola BHT H4

@ Aeetel ws, A2, s @A 4 220 g
Azegols BYES vl A skl WA, 105
%, 3073, 6079 2 12053 2t AhAle] 21, ), 4, A4,
B 22 E o2 TRAPS ASISITh. TRAP Hge 3

TS¢} RP primerg ©]-&-3to] PCRE 44 4HEo] S35

L E o] &g Aojrt

Fig. 4= B9 A3 54 7ilAe 34 o, 473, A%, 4
2ol thgk TRAP ¥4 Adforh £ 18X 717 ol o]
£ primer-dimere] 1, 7L 9l &2 36 bp 92| 2] substrate in-
ternal control(S-IC)-2- VJeR ™, o] & 50 bpHE HzZmg o]
2 FA =7} Z74e wnlct 6 bp? telomeric DNAS] band”}
F7reled vehdt) 24 Ax), 34 o)l BE A9 AlE
EoA d2ujgo]xe BHAEE VJERY I glo} 2 o]
3 37 DAV R we} o]e] =T} AAE] ot
AAAM 107HA] H 4 245 Aetnes BE A 0|

okgt denjgolx &S Btk 22u A A5 olF =

=z
=
(9]

(a) (b)

M L B8 H

K TSR8

¥ L B H K GISR

Fig. 4. TRAP assay with liver, brain, heart, kidney and testis
cells along with age in Korean Native Chicken; Samples
from 7-days fetus (a), hatching (b), 10 wks chicken (c), 30
wks chicken (d), 60 wks chicken (e) and 120 wks chicken
(), M: 100bp size marker, N: negative control, L: liver, B:
brain, H: heart, K: kidney, G: testis, TSR8: positive control.
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ol X se] 4 T vh WHE BAY o] Y& B
2 Relxd) He) 4TS Au R, 0~20537H =
urgo] 713 AT Al7]o], 2028 o] EojAm A Aldo]
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(Ulaner 5, 1998, 2001; Wright 5, 1996, 2001). Bl 9Joix %=
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TRAP P2 o] &3tgjct. B4 A7 5 A4 2ol
= 5E A o el e 53 1,2 3 3 4
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B9 wah AR Gk hRee] ATENA Dol
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M= B Ato]E HAw 53] F448 AED 2 W
AEEC] ThE B F2149 AES vls] 453 =4 e
S} dEnyol s S EE 74 A, AR 5 R 23
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