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Amount of Telomeric DNA on Pig Lymphocytes by Quantitative

Fluorescence in situ Hybridization

Sea Hwan Sohn, Hyun Jin Jung and Duk Soon Choi
Department of Animal Science and Biotechnology, Jinju National University

ABSTRACT

The amount of telomeric DNA was quantified across different breeds (Landrace, Duroc, Yorkshire and
Berksire), at different ages (90 days old and 180 days old) and among sexes (male and female) in pigs
raised at the Performance Testing Station of Korea Swine Association, Jinkyo, Korea. The telomeric DNA
amount was quantified by Quantitative Fluorescence In Situ Hybridization (Q-FISH) using a porcine
telomeric DNA probe on interphase nuclei of lymphocytes. Analysis revealed that the amount of telomeric
DNA on the pig lymphocytes was found to decrease with age. The quantity of telomeres significantly
differed among breeds at 90 days of age. The colored breeds such as Berkshire and Duroc had higher
amount of telomeric DNA than the Yorkshire and Landrace breed. In addition, the amount of telomeric
DNA in male lymphocytes was significantly higher than that of females. In the correlation coefficients
between the telomere quantity and their productive traits; average daily gain, loin percent and index value
were positively correlated, whereas body length, feed efficiency and back fat thickness correlated
negatively. However, the correlation coefficients were very low and not significant. Therefore, this study
suggests that the amount of telomeres on lymphocytes can be considered as a physiological marker but not
as a productive marker in pig.

(Key words : Telomeres, Q-FISH, Chromosomes, Pig)
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2ol 749 mouse (mus musculus)= ©] Xt} &
71 50~150 KbZ BaE)al o} (KiplingZH
Cooke, 1990).
g2Znjoj= 3 | o
A A 2ke] v 7 A 7‘—3';}}% Wx|ehal, 7R
/\] ;\Lioﬂxﬂjﬂﬂ x%qjl_ ;q1 ;gi_']_']_ S
7]] aﬂ—oizq o:uﬂxﬂ,] o]—;G/Hoﬂ z_l‘ @,Qi
o]t 93-S s} (Greider$} Blackburn, 1985;
Ahmed<} Tollefsbol, 2001; Cottliare} Slavutsky,
2001; Sohn &, 2002; Deng¥} Chang, 2007). &
W o w e AEe] A MEe A 1A
T7] 9 telomeric DNAE ¢F 50~200bp 4% 24~
Aol ez Qlar, dAHo] olate] o]2H
o] FuEo MxEel AP (apoptosis)©]
7)€t} (Greider2} Blackburn, 1985; Gan 5, 2001).
g SRS e AEHA FAAE
EE MEF, X 9 A= AR

oo o2

¢

He BYow By duvigelse] 3y
sls} tiFo] dxmlo] Zol7h golHA ek

E48 At} (Ulanere}t Giudice, 1997; Wright2}
Shay, 2002). ol8lat 4= i dznjo] 72
o] 9 dgZujgo]x SAdre}t HRIg A5
nj-g- ZEAo T zlPEa gl 53] ¢4t Al
zo] w3hel #ud At ujg- delA 5
HEar = FAlo|t} (Robinson, 2000; Pathak
%, 2002; Parkinson¥} Minty, 2007; Londofio-
Vallejo, 2008).
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de AAE v AR o® iR ERF
genjo] L7 AAAY] F Eekiolrt 9%
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m 2 % OF
1. =iX|o] Ay H HZojof 2k &4

Ao A%, W, wshdAe] dazujo] 3
Fo WA st Y A Yorkshire,
Landrace, Duroc & Berkshire £¢] dH& o]&
sto] ZF AfAle] WY A Eo] RS Azt

a1, telomeric DNA probeZA] FISHE =383+ &
zk JHA 8 5071 o)) A gSstaL ojw| A

J

Fig. 1. Distribution of telomeres on interphase nuclei of pig lymphocytes by FISH using
telomeric DNA probe. The relative amount of telomeric DNA calculated using the
image analyzer program Metamorph® (a) 3.15%, (b) 1.93%, (c) 1.67%, (d) 1.43%, (e)

1.11% and (f) 0.63%.
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A el wE FA] JHAIS] 90U H 180
B Mg Axe] g2ujo] &2 Table 1
7 vk 0d®E #HA e WEF AxE o Hit
dzujo] shi-&2 1.86% &0, 180U H o
= Hat L75%EA A o] F7hEel uhel Al
Yl telomeric DNAS] 3&2 oA o= 2ha
HE e etk FAE BE FE
Ao "dRZujo] g A Frtol| wet 7
ol AEELS FF ol A% Aols
ElfglE=t] E3] Berkshire &9 7&E&S
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2 ATl AAG wHx]e] A= 7 W
T AlZUle] dRnjo] ekt Ane=
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HZA olefg ATt FF 7 v e
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20 MG ME U dzZejo] ZolE 4
ZAytel 29} £ (2007)0] AT EHF-oll A 2
w24 Az 9 g 5 (2006)0] Sl A
st Aylel FUd Ao uE RE 3
A AL Aol Fristel uel d=wnje] 4
ol FoHor it AS YERE A
olty. 3] He} & (2007)0] AT Tl A <]
dzujo] gf-82 49 2dAe My ) &
2Zro] 0] 1.80%, 434 AL 1.73%=
BAE Ayke} B BAA AAH A9 90
du 2 180¥E A #T AL FARgE g
<ol wgt 2 ARt 7 FF 7ol AeF

M

2 2@ ooz 2 M O et AufL ¥

Hx)0] FF H dEnjo] S vl A
3}7] Yorkshire, Landrace, Duroc %! Berkshire &
S ddes % H Y A" A S
ol-gete] dREulo] S Q-FISH WHOoE
A aL, o] 5] AHA 3ol BlaL 4
& Fig. 20 JERAQIEE sHA S H 9=
v SHTES 90Y® B 180¥F o= Lol
A% vl A 27 (90 H)ol =FHIAAT}
e Foll vl frejHom 2 dEno] §
ZFS YehSl e (p<0.05), 524 Fo] WAy
of Hla] %<& d=Eulo] &S HoH
7] A4 A (180¥ ) FF F & Aol
= o= YEelWT (Table 1, Fig. 2). ©]
Z¢}F & (2005)°] A w3 Leghornd +e] €
g2ujo] 3F Hlal FAA Al Hol Wy
ME ] telomeric DNA $&Fe] LeghornZ-ol H]
3 =A JEsthE FE 1 Aol 9 He &
(2007)0] g} E2ERQI] HlaLdA gHe-7}
S2ERRIA HlE) =& d2uo FFHES B
o= Harek AR A2 A sjX o e &

Fieorlr ot ofy

Table 1. The relative amount of telomeric DNA in pig lymphocytes at 90 days old and 180

days old
90 days (%) 180 days (%) Mean (%)
Berkshire 2.15+0.39 (n=11) 1.77+0.53 (n=6) 2.01+0.47° (n=17)
Duroc 1.88+0.37 (n=86) 1.77+0.27 (n=60) 1.83+0.33" (n=146)
Yorkshire 1.79+0.38 (n=44) 1.70£0.31 (n=22) 1.76+0.36° (n=66)
Landrace 1.77+0.30 (n=21) 1.71+0.32 (n=12) 1.75+0.31" (n=33)
Mean 1.86+0.37" (n=162) 1.75+0.30° (n=100) 1.81+0.35 (n=262)

The values are means * standard deviations

2 Means with different superscripts in same row significantly differ at p<0.05.
* Means with different superscripts in same column significantly differ at p<0.05.

The bracket (n) is analyzed number of animal.
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Fig. 2. The relative amount of telomeric DNA across breed and age in pig lymphocytes.
Means with different letters are significantly different (p<0.05).

b AelE Al g Aotk olyet Aol 180U HOE o] Bl EAS up 719 €
o] ME FA], w3}, B3 dAgS FF 3 Zuo] S8 Wi 1.84%, UFS 1L72%E
of e 4= Q= YA #F 5olde] A yERY FFo] e HF| feHoR w&
T2 AbEEh telomeric DNA 352 1.1t} (p<0.05). 90

o sl 180¢ el A it dzZuo] shi-go
3. ="Hxjel M ¢ H=zolo] &2F 24 zpol7b ol omA %7] AF7)de A 719

apol7t A3k Aol sl e} <k

Yorkshire, Landrace, Duroc 2 Berkshire & <= o] zfol7} Zolu AoR E3 Hae T &

Hx] o} dEix]e] sd A din] gE IS A AS Tl I3t Abel7F AL gle Ao
A U] telomeric DNAS] ZJth# st 4 ¢k 2 Uewth olejgh Ad= Absre] A5

& Table 20 AAIHAL ShoeiAel A dmrle] Zolg W%
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Table 2. The relative amount of telomeric DNA of lymphocytes in male and female pigs

Male (%) Female (%) Total (%)
90d 1.88+0.34 (n=126) 1.75+0.37 (n=36) 1.86+0.37° (n=162)
180 d 1.7740.30 (n=79) 1.68+0.32 (n=21) 1.75+0.30° (n=100)
Mean 1.84+0.35'(n=205) 1.72+0.33°(n=57) 1.81+0.35 (n=262)

The values are means + standard deviations

2 Means with different superscripts in same row significantly differ at p<0.05.

b Means with different superscripts in same column significantly differ at p<0.05.
The bracket (n) is analyzed number of animal.
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Table 3. The productive performance and relative amount of

the age of 90kg live weight
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A (180U B)7HA 2 A A, A
7, 49 SAF, AR a7, AS5E 2 A
A4 S AL o5 7Hiﬂ?4 o of
d7e] dgn|o] 3
_1‘}\]5/] 71— %% tﬂ 3
2rjo] IEEA A, d9 SAZ, AlR 8
T& H ARl FF A g AfolE
Ueligl=dl Aol 4= Landrace”} 7 =
< AAE HYow, dF FAE, Ats 8T S
2 x| G=o| A= DurocEo] 7P $EE A
A& eI (P<0.01). 7t EF W e
AA (oF 1809 %) 2] H=w|o] &2 Hat
1L75%=A #& 1t zfole gle 2o 2
of AibsE ) d2uo] &
F-AIZ1717F Oir?% & Zlom AlR
Table 4= Z 7HA) H SEAA
njo] & HAAE
ol 7+ A =
AAgE vpel o] AdSo »101/‘1 ‘ﬁg? A3
U d=z2ujo] & A9 A A5E 2

T 41 o

telomeric DNA of pig breeds at

Telomeric Body Average Feed Back fat Loin
Breed DNA length daily gain efficiency  thickness percent Index value
(%) (cm) (9/d) (cm) (%)
Berkshire ~ 1.77+0.53 105.00+0.01° 1004.43+ 67.12" 2.40+0.08" 1.23+0.20  57.96+2.97 230.08+0.08"
Duroc 1.77+0.27 106.00+0.01° 1088.76+112.44° 2.29+0.11° 1.24+0.13  58.38+1.84 241.36+18.66°
Yorkshire  1.70#0.31 105.19+0.40° 980.59+175.87° 2.37+0.13° 1.23+0.17  58.60+1.84 228.18+16.95"
Landrace  1.71+0.32 107.86£0.36" 1026.36175.87 2.33+0.16™ 1.30£0.17  58.17+2.96 236.34+22.51"
Means 1.75+0.30 105.90+0.82 1046.67+128.66 2.32#0.13  1.25+#0.15  58.38+2.06 236.10+19.29
The values are means * standard deviations
*b¢ Means with different superscripts in same column significantly differ at p<0.01.
Table 4. The correlation coefficients between the relative amount of telomeric DNA in pig
lymphocytes at the age of 90kg live weight and their productive traits
Average daily Feed Back fat -
Body length gain efficiency thickness Loin % Index value
r —0.02 0.09 —0.06 —-0.11 0.002 0.12
p 0.87 0.38 0.57 0.27 0.98 0.22
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