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Effects of SNP in TSH-G Gene of Chicken on Economic Traits
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ABSTRACT Thyroid hormone (TH) plays a role in growth of the poultry. Thyroid-stimulating hormone (TSH) stimulates
production and distribution of TH, and is a heterodimer which is formed by a- and B-subunits. Most of TSH activity is known
to rely on [B-subunit. TSH-3 gene is located on chicken chromosome 26 and associated with growth performances. Therefore,
this study aimed to investigate the association of TSH- B SNP (G1031C) with economic traits (layday, layw, layno, bw150,
bw270, layw270) in Korean Native Black chicken, Rhode Island Red and Cornish. Allele frequency of GG genotype in Rhode
Island Red (RIR) was found to be 1.00 in this study. A significant effect was only observed on body weight at day 150
in Cornish. In Cornish, body weights of chicken with the CC genotype (302.15 £ 6.336) were significantly higher than that
of the GG genotype (294.56 +4.537) (p<0.05). These findings suggest that the G1031C SNP of TSH-B gene can be used
for improvement of growth-related traits in Cornish.

(Key words : thyroid-stimulating hormone-8, single nucleotide polymorphism, allele frequency, body weight, Cornish)

M 2 gogue receptor(GHSR)(Zhang et al., 2009), insulin-like growth
factor-I(IGF-I)(Wei et al., 2009), insulin-like growth factor

=t EFES ZeHl dafo] wof §do] &7, & binding protein-2(IGFBP-2)(Leng et al., 2009) insulin(INS)
1719 Fu)5 ZAA = ME] 2 (methionine) 2} A] =8 (cys- (Lei et al.,, 2007), leptin receptor(LEPR)(Z&-3+ 5, 2003),
tine) &> Y ofw|iAte] FHE Rt oy, thEA, thyroid-stimulating hormone beta subunit(TSH-B) (Lei et al.,
A%, 7154 59 W A% ottt 2y 8o 2007) FFAAES 78 FAd daE US5S sl
| &3t7lddl= 7dEo] Bol Ab&7I3te] A1, E3sHAFol =5
wol A oA sl EA 7, 2012; |y F, 2010; A AL o] 7] teket 9 FS B3l e
HAF F, 1995). webA] EFTH A% 2R dHE 9 e Aoz 1AL 313441 5 28(Thyroid Hormone, TH)
siMe 48 W PHo o] A aTHTh o2 B4 AW 28 gis 2EgozH Al nf$-
T el A B A M flal B4 &5 1= 0 8% dE8E ob= 71H F Shue|thH7E 5, 1999). H
W A7t 2] Rl a ik Harel] wEM growth hor- Z 7 %

Hyo w2 I334A A Ale2 s AFEe] dA
mone(GH)(A 54, 2001; Feng et al., 1997), growth hormone 5| 7F

receptor(GHR)(Feng et al., 1997), growth hormone secreta- A EA S Frgthe ARdo] &9ld ul 9lth(Falconer et

" To whom correspondence should be addressed : kchoi04@hknu.ac.kr



116 X33 5 el A g

al, 1971; 714 &, 1999). dds=

< 2 (Thyroid Simulating Hormone, Thyrotrophin, TSH)
of elaf &io] fr=so] EHldErh 22]a TSHY| T4
2= g-subunit®} B-subunit= F o] o™, B-subunitx UE
s}et= TSH-B F8 2= Abgre] 785 1 A4 ol S
s, Blkel AwkEo] 9ivka B3 Q13 (Nie et al., 2005;
Lei et al., 2007), SolAE 268 FAA)] 2o &=k A%
T} A#Eo] vt BuFEAHLei et al., 2007).
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2. DNA Extraction

ol o 2 RE Genomic DNAS F&3 4
DNA Blood100 Kit(ChemagenA}, Germany)Z ©]-&3lo] A%
A7F A= WO Wl Genomic DNAS F&38le] 20T
oA BEHAstTh

)= Chemagic

Ao 1)X= TSH- B &7} Wo| &3} A

Table 1. Mean and Standard deviation of each economic traits
in the populations

Rhode Island Korea Native

Trait Cornish Red Chicken
layday 163.56 +£12.12 15423 +£22.05 163.24+11.94
layw 414 +£8.31 40.43+4.78 40.65 + 6.07
bwl150 2948 +£28.68 150.7 £20.82  165.28 +£23.11
bw270 382.65+38.6 18841 +1949 1954 +26.88
layw270 58.5 +4.48 55.25+8.37 52.71+3.74
layno 39.62+£10.61 33.9 £21.79 43.75+12.08

layday: Age of first egg, layw: Egg weight at first, bw150: Body
weight at 150 days of age, bw270: Body weight at 270 days of
age, layw270: Egg weight at 270 days of age, layno: The number
of eggs laid.

3. Primer X%}

NCBI9l| 529 TSH-8 72 Accession No. AY341265)
o] 7B S o]&3lo] Lei et al.(2007)°] AHE-3F primer
sequences EUZ A 21515 THTable 2).

4. PCR-RFLP
PCR(Polymerase Chain Reaction) ¥F-5-91-> DNA 1.5 pL
(25 ng), primer (25 pmole), 200 nM2] dNTP, 2.5 U2] Taq
polymerase 2 10 mM Tris-HCI (pH 9.0), 50 mM KCI, 1.4
mM MgCl, 2 1% Triton X-100= X335k 3 20 lLZ #|
Z3F & PCR %712 denaturation 2} 94 Coll A 5%, 94T
oA 302, annealing temperature 60°Col|A4] 302, primer ex-
tension 72 Coll A 40%7te] ¥4 & 358 WHE319 o, 2 F
Ao g 7279 extension g5 AX SZH 2HEE eth-
dium bromide(EtBr)7} 718 1.5% FxEe| ol7lZ 2 AojA
NG5 Folo] Felstel
EHS] TSl ol ek o] Astel i
S #9ls}7] Y5t PCR SZAHE 2 Lol 1 U Agash
(CSp6 1)9} 10X A2 Wy 1 e #71e 3 e
T2 10 ILE A ZsHAnh Algas vhg 25370)9%

ol}l

Table 2. Primer design and restriction enzyme for PCR-RFLP analysis of the TSH-{3 gene

Gene Chr Primer sequence AT(T) Products size(bp)  Restriction enzyme SNP site
5'-cccttcttcatgatgtetetee-3' Glo3ic
TSH-G 26 60 521 Csp6l .
ntron

5'-ggtecttagttccatctgtge-3'

TSH- 8= Thyroid-stimulating hormone beta subunit gene.

Primers sequence was based on the NCBI (Accession no. AY 341265) of the avian TSH-G gene.
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o] AT B0 AHEE BA B4 B
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ej= U Lzt
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ErN
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b= A 9657, ZEold M ¥= 965 TEln Y
4 9657, & 288542 AL O & THS-B +4x} WolE A|3ta
2, Csp6 I(-G/TAC-)E ©]83}l] PCR-RFLP WWHo g2 F4
A& AHEh A795S Soll W THS-B F4A
TE ARl A7) 521 bpE ERIE Owl A B E A Csp6
[Z o] g3 Wo]X(G1031C)e] FAAAS glet AT},
CC, CG 18] GG FAAE S &l 0}923}. gl -t
& = GG A2 449 bps} 72 bpE F1HA 1, CC H
A28 -2 364 bp, 85 bp L8] 3L 72 bpe] T <] Fels3 o

1500 bp
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Fig. 1. The G1031C SNP variation in TSH-B gene visualized by
1.5% agarose gel. Agarose gel displaying a Csp6 [ rest-
riction digest on an amplified portion of Chicken THS-B
gene. M : 100 bp ladder ; CC : 72 bp and 449 bp GG
: 72 bp, 85 bp and 364 bp ; CG : 72 bp, 85 bp, 364
bp and 449 bp.

< 449 bp, 364 bp, 85 bp 12|31 72 bpe]
CHFig. 1).

H-B 32k G1031C A €] ®o]of| w}
£ Table 39 A|AISHATE FY €]
CC&o] 0.267, CGEo] 0.520 183 GGEol 021302 3
dEem, = A A5 cCHol 0.115, CG%‘°1
0.603 18]31 GGYol 0.282°0.2 ﬂomcﬂu} EEOP
=9 A5, Be hAeA GG FAAE S & 10}‘%} Z}
FH A EdNlze 89l Ax) iHHQ} gk A
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Table 3. Genotype frequencies at the G1031C on the avian TSH-

B gene
SNP genotype(G1031C)

Breed
CcC CG GG
Cornish 0.267 0.520 0.213
Korean Native Chicken 0.115 0.603 0.282
Rhode Island Red - - 1.000
Total 0.155 0.460 0.385
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£ CC A8 0] 302.15+6.336, CG A} 0] 294.56 +
4.537 18]3 GG F--A}3 o] 283.06 + 7.084C. & 3Hol%| ]
om, CC FHAE(302.15 + 6.336) GG -+ 213 (283.06 +
7.084) Zte] zpol7h oA R1(p<0.05) AL IR AT

(Table 5).

Table 4. Association of the G1031C SNP with the economic
traits in the population

SNP genotype (G1031C)

Traits
CcC CG GG
layday 161.54+2.941  159.37+1.952 161.30+1.770
layw 41.47+£1.438 41.14£0.955 40.79 +0.865
bw150 208.62+5.112  206.94+3.333  199.97 £3.061
bw270 259.94+6.234  257.28+4.065 25498 +3.733
layw270 56.66 +0.996 54.92 +0.703 55.75+0.655
layno 39.23 +2.795 40.12 £1.856 38.17 £ 1.682

layday: Age of first egg, layw: Egg weight at first, bw150: Body
weight at 150 days of age, bw270: Body weight at 270 days of
age, layw270: Egg weight at 270 days of age, layno: The number
of eggs laid.

Table 5. Association of the G1031C SNP with the economic traits in chicken(Cornish chickens and Korean native chickens)

SNP genotype (G1031C)

Breed Traits
CG GG
layday 167.05 +2.686 163.88 +2.008 163.73 £3.023
layw 42.16+1911 42.00 = 1.429 41.40+2.151
bw150 302.15+6.336° 294.56 + 4.537° 283.06 +7.084°
Cornish
bW270 39220+ 8.309 38336 + 5.950 380.44 + 9.289
layw270 59.63 + 1.011 57.88+0.779 5935+ 1.178
layno 38.68+2.192 39.97 + 1.639 36.93 +2.467
layday 161.78 +3.961 161,98 +1.751 165.32 42,533
layw 412242075 40.67+0.918 40.50 = 1.327
Korean Native bwl50 157.89+7.574 168.46+3.314 164.72 + 4.844
Chicken bw270 188.55 +9.027 197.51 +3.950 195.50 + 5.773
layw270 5438+ 1.340 52.42+0.565 52.81+0.827
layno 44.11+£3.999 44.63 = 1.769 43.45+2.558

layday: Age of first egg, layw: Egg weight at first, bwl50: Body weight at 150 days of age, bw270: Body weight at 270 days of age,
layw270: Egg weight at 270 days of age, layno: The number of eggs laid.
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93, a-subunity LH, FSH, hCG %9 AAA=z=E

(Gonadotropin)Z} #2] Ax|ste ofu| At viE & 7L,TL 9]

th AT 2R SolAl e S nA= 3
£ Bsubunite] theFet Aol 7|13k Ao g HuEATHFE
£-2-, 2007).

gl TSH-B G- AA= 2611 <A 1191 ok 3.9 Mbp %]

EAlsta e, QTL D/B JEE ERlg A3}, | &
A9} #EE okt QTLe] &3k 9 thhttp://www.ani-
malgenome.org). Nadaf et al.(2009)2] K 1o w2 937
FAF ABE QTLe] 261 FAA Q] <F 2~4 Mbpell &
Astar 9lem, o] QTL 992 TSH-B w32 91X1(3.9
Mbp)E izé}o} ATt =S 77k $IX o 77 F A9
ATE QTL(2.4~3.4 Mbp)o] Z7) —s}ﬂ ﬂ(Ankra-Badu et
al., 2009). wW2bA TSH-B A= A%
© WHE ARBAZ AT 31% Row A}Eﬂu} QTL
Rl P S )
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S0l EAsH, o159 FdA Fxd et 54 FH o
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9] #42 FZ& LD(Linkage Disequilibrium) #2-5 =3}
5l-o) &} :": o] = 3

}\/\__4

, ©]213F LD block®] 7%+ £ ulg}
4 A Gautier et al., 2007; Amaral et al.,
2008; Megens et al., 2009).
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