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ABSTRACT: A study of genetic variation of PIT1, MSTN and TGF-/3 genes was performed by
PCR-RFLP technique, following analysis of genetic association with body weight, breast
circumference and breast width at 14 weeks of age. A total of 73 blood samples were collected
from Thai native chicken Chee KKU 12 (Chee KKU 12) and 55 samples from Pradu hang dam
morkho 55. The results of genetic variation showed three genotypes in PIT1 and TGF-f3 of both
chicken breeds, whereas variation of MSTN revealed three genotypes in Chee KKU 12 and two
genotypes in Pradu hang dam morkho 55. Association analysis in Chee KKU 12 showed that
genotypes AA and AG of MSTN were significantly associated with increased body weight at 14
weeks (P<0.05) which was 1196.39+33.87 g and 1175.97+21.24 g compared with genotype GG
was 1110.66+£20.28 g. In addition, there was association between genotype AA of MSTN and
increased breast circumference and breast width. Meanwhile, in Pradu hang dam morkho 55,
there were association between genotypes CC and CT of PIT1 and body weight at 4 weeks which
was 171.52+10.95 g and 162.72+6.80 g that these variants were higher than genotype TT
(134.19+13.45 g). Further analysis of gene effects in all breeds also revealed association between
variation of MSTN and body weight at 14 weeks. Genotype GA had highest body weight at
1241.67+23.77 g which was higher than genotype AA (1193.69+£25.06 g) and genotype GG
(1172.88430.44 g). In addition, at 14 weeks the results showed that Pradu hang dam morkho 55
had a higher body weight than Chee KKU. 12 (P<0.05), which was 1253.90+28.56 g and
1151.60+£20.12 g. These results indicated that genetic variation of PIT1 and MSTN may be
involved in growth performance and body weight in chickens, but there was no association of
TGF-p3 genes with any growth traits. The finding, therefore, suggests that variation of P/71 and
MSTN are compromising to use as genetic marker to improve growth performance and body
weight in native chickens.
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Table 1 Genotype and allele frequency of PIT1 MSTN and TGF-f3 in Chee KKU12 and Pradu hang

dam morkho 55.

Genes Genotype Frequency (N)" Allele Frequency
Chee KKU Pradu hang dam Chee KKU 12 Pradu hang dam
12 morkho 55 morkho 55

PIT1 CcC 0.26(19) 0.24(13) C 0.54 0.55
CT 0.56(41) 0.62(34) T 0.46 0.45
T 0.18(13) 0.14(8)

MSTN AA 0.14(10) 0.76(42) A 0.33 0.88
GA 0.37(27) 0.24(12) G 0.67 0.12
GG 0.49(36) 0.00(0)

TGF-f33 AA 0.30(22) 0.54(30) A 0.56 0.75
AB 0.52(38) 0.42(23) B 0.44 0.25
BB 0.18(13) 0.04(2)

N" = Number of samples
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B PIT1 MSTN uay TGF-B3 fusiuiinusnifia 1
uﬁﬂﬁq‘ﬁ'mq 4 uay 14 dlani TunmseUenuay

Arnineen fiene 14 dland WA wiag 12,
Tntszaunenn 1. 55 wumaNdnRLs e UL
g PIT1 uaz MSTN funsRsgALTn wazmin
Foluliuiesiaaesiug wilinuaouduiug
9098 TGF-A3 Ao fiAne



KHON KAEN AGR. J. 46 (6) : 1033-1044 (2018).

'lﬁﬁiul,ﬁmﬁ'uﬁ:% wavag 12 (10T vavag 12)
mﬁLmﬁvﬁmwzﬁ“uﬁuﬁ’mmiﬂLLuuf"?ﬂu”lmﬂ
°1I’mf—‘_|u PITY, MSTN wae TGF-43 numuumﬁﬂ
\in mmﬂ‘mmﬁ 4 uaz 14 §Uansf aunmsaven
A LALAE 12 WAL
ﬁuwuﬁﬁumﬂu MSTN U LLumT,u”lwﬂ AA UAY GA
umuuﬂmm@wmﬂ 14 glanid mnmﬂn‘wmﬂ
wuATulngl GG uwaznwuguuvatulngl AA aastiu
MSTN flannudusiusfuaunasetaniimaunses
antnnynangduuratulnil GG Wwin 1wy 12
ViLARATL Zhang et al. (2011) 184 IUILENL
Exon 1 28484 MSTN 1inan SNP fisnumils
C.234G>A Taniwasaansznaasoyiulnly
Iriouile s Bian Tnemudnlifuileniig Bian
fifliu mSTV gunuATulng AA uaz GA agdl
ﬁwﬁﬂﬁqﬁ'mﬂ 6,8, 10,12, 14, 16 uaz 18 dlani
wnndnalklnil GG aanAfRaTINIsuAstEaNTaY
U MSTN lundnanile WLNNSUAAIBANAARIAIHA
Pilnnsifinaesdnuauianduiiieliidania
ARELREE I L MSTN AAaudATysanng
mumummumﬂmmuﬂ uazilsz@nsnmnis
mmmu‘imiu”lmu@mam (Liu et al., 2016) e
Fansnntiwiingalulnideanesiugnenitliz
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nMsmLRugnssuAunssyAnlngs WUH
fammmmimmuimwm viin m‘llmﬂm@ﬂmﬂfn
2,100 n3u Waang 6 dilanif (83 uavAnLy, 2560)
ﬂumuﬁﬂﬁmwmswfmmwuﬁmmmiwim
LmuimmiuiﬂwummqmmwL‘ﬂuiﬂim
m;mm”mummmL@@ﬂwuﬁﬂﬁmmmmum
stiesnnansurfunisasyiuinazien
@m5ﬁwuqﬂiim (h )W@%izmuﬂﬂuﬂmnmzy (0.30-
0.40) (Le Bihan-Duval et al., 2008) danA&aaiL
Wien9nd waTAnL (2558) FILINUAIDFTN
Wuﬁmimmmmﬂ WINIAAZA (0.88 14 0.99) Uay
muunmmamﬂ 4, 8, 12 uaz 16 diladf fen
BRINAUGNITH @ﬂiui”mummm 0.09 D4 0.43,
0.20990.31,0.51 °lu"LﬂwuLumﬂiymmqm LN
Wiisiuinlifaudleslne HANANINNIRUGNITN
fialunaiaunussdugaannssusiely

AU TuE W PIT1 uazEiv TGF-A3 ladwumana
Fuiusresuun A ndsudnenfithanfinem
luln@ wiag 12 agelsfimnunudnwaiinasie
ﬂgm?mﬁmnsimﬁu Tnelid iauag) 12 nAfasi
wnindaieny 14 dlai auaseuaniazAd
niwanuInnan i Lawag 12 ALde (Table 2)

Table 2 Association between PIT1 MSTN and TGF-$3 gene with body weight, breast circumference

and breast width in Chee KKU 12.

Genes BWO BW4 BW14 Breast Breast
circumference width
PIT1 cc 32.02+0.69  170.02+9.51 1167.82+26.03 22.99+0.22 4.94+0.07
CT 32.08+0.52  177.50+7.03 1165.78+19.24 22.69+0.16 5.00+0.05
TT 31.48+0.79  193.78+11.03  1149.42+30.18 22.37+0.27 4.96+0.08
MSTN AA 32.29+0.89  189.52+12.38  1196.39+33.87° 23.17+0.29°  5.03+0.09
GA 31.48+0.58  178.91+7.76 1175.97+21.24° 22.62+0.18%°  5.00+0.06
GG 31.81+0.54  172.87+7.41 1110.66+20.28° 22.26+0.18°  4.88+0.05
TGF-33 AA 31.5240.64  180.80+8.83 1164.11£24.17 22.54+0.20 4.99+0.07
AB 32.27+0.56  185.47+7.62 1162.92+20.85 22.87+0.18 5.02+0.05
BB 31.79+0.85  175.04+11.91  1155.99+32.60 22.65+0.27 4.90+0.08
Gender Male  32.23+0.73  175.64+9.86 1307.63+26.97° 23.57+0.24°  5.29+0.07°
Female 31.49+0.42  185.23+5.89 1014.39+16.12° 21.80+0.13°  4.65+0.04°

a, b means with in column superscript in the same trait are differ significantly (P<0.05)
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'lﬁﬁwmﬁm'lwﬂﬁ'uﬁ:ﬂsz@:wmﬁ'\ wa. 55 (1A
lszan19mn N, 55)
HAATER AN AT N UL wLLA T N
wasE PIT1 ﬁuﬁnwmv{fwﬁﬂﬁqﬁmﬁ 4 e
uazfiu MSTN ﬂummnfmaﬂluiﬂﬂivmmqm
1. 55 wuadn lnidseamnenn wa. 55 muﬂuPlﬂ U
wuudlulnil cc uaz CT @vuumunmmw
4 dlanyi mnmﬂuiﬂwmmmmiuimﬂ T
mfarﬂﬂ@mﬂmwmumiﬂmﬂwuﬁmmm PIT1
11904 Exon 6 A 299 Afinisulasunsees
1lu Asparagine leiflu Isoleucine (Asn—lle) Iu
vlﬂ'zgﬂmm White Recessive Rock x Chinese
Xinghua flAadaiugiusnsnisiulEsedud
a1g) 0-4 dlmii LLm‘ifmﬁﬂﬁTf;ﬁmq 21, 28 Uaz
35 d1la7 (Nie et al., 2008) AziAUINBVIENALA
fu PIT1 YasiipuAendesiuniassobula
lugqeeny 0-4 dUanii Inennsiasnyiiuinlussey
fianudndysenissiyiningesliluszey

WAWINEAT 46 (6) : 1033-1044 (2561).

DR 2
v A Yoo

ran uazlnju nanisAnmaisiudeaalaaunsm
aganswavasiu PIT1 THusfd A mulily
ﬂnmmm@iﬂu PIT1 siadse@nBnInnIsiasey
wulnlulnnwuidessield

WuANANAUSI09EW MSTN gUuuw
Alulni ca ’Qxflﬁ’]L@ﬁlﬂlﬂ'}’]Nﬂ%N’aﬂuﬂﬂﬂ'j’]
Tdszguienn wa. 55 ngduuvalulni AA
mfammﬁmﬁummgu%m%wmmﬂu/\/ISTNﬁm@ﬁi@
wesidusindnuiaanlula (Gu et al., 2004) uaz
AT fiduddaniienludands
(Luetal., 2011) wanalidiudntiu MSTN Hansna
Aadnm e wqqﬂwamﬁmlumwﬁﬂwm 1u
1ﬂW%LN@Q1‘1’]H u@nmﬂummLmnmwmmmm
famwmm'amuuﬂmwmﬂ 14 dlpf aunmsasen
uaT mmnm\mﬂ"n@\ﬂnﬂivmmam 29 55 Imalln
memumuuﬂmwmm 14 dUadf 21mseLen
LL@J’VJ’1Nﬂ%"ld@ﬂﬂﬁﬂﬂ%’ﬂublﬂﬂi‘v@jﬁﬂﬂﬂ’] N%. 55
weLlel (Table 3)

Table 3 Association between PIT1 MSTN and TGF-$3 and body weight breast circumference and

breast width in Pradu hang dam morkho 55.

Genes BWO BW4 BW14 Breast Breast
circumference width
PIT1 cC 32.90+1.10 171.52+10.95° 1274.35+51.30 22.98+0.30 4.76+0.10
CT 33.63+0.71 162.72+6.80° 1309.10+32.86 22.53+0.19 4.91+0.06
TT 33.89+1.35 134.19+13.45° 1301.06+62.92 22.98+0.34 4.89+0.13
MSTN AA 33.35+0.78 157.50+7.81 1258.12+36.72 22.64+0.23 4.75+0.07°
GA 33.59+1.10 154.79+10.52  1331.55+50.08 23.02+0.27 4.96+0.10°
TGF-33 AA 33.22+0.87 157.50+7.81 1319.17+39.25 22.75+0.23 4.88+0.08
AB 33.72+0.95 154.79+10.52  1270.50+44.52 22.90+0.25 4.85+0.08
Gender Male  32.96+1.32 152.76+12.70  1463.19+59.43° 23.45+0.37°  5.02+0.12°
Female 33.98+0.60 159.53+6.06 1126.48+29.17° 22.21+0.15°  4.69+0.05°

a, b means with in column superscript in the same trait are differ significantly (P<0.05)

'1ﬁﬁyu|,ﬁmﬁ'uﬁ:% \ALAE 12 uazlafuiiadlng
Wugiszauesn wa. 55
NANNsAAZYigLuILEL PIT1 MSTN uaz
TGF-A3 fuimiinga aunasataniazANngg
an'lulnid weueg) 12 uazlritlszgunsdn wa. 55 Tae
#An13UFuBnswaanaaiug inivaeawug
wumwmuwuﬁmmiﬂme‘f,u"lmﬂmmﬂu MSTN
ANeRLS uazinA PNFLETUA NN

Anmn ImﬂwummLLmnmw@\ﬁﬂme‘Eu”Lmﬁw
MSTN mmiumuuﬂmmmﬂ 14 §dasfreslnd
wiag 12 uazlnilszannesn 8. 55 uansineiu
aeuadAtyneaa Ima”l,ﬂmmmwuﬁwmu
MSTN giuuualulnil GA @”uumuﬂmwmﬂ
14 dlaigandngtuunatulng GG wiliunnsing
fualulnil Aa mgmﬁmﬁum?ﬁﬂmmm Nie etal.
(2008) wudnlifuilesiug Bian Aifliu MSTN
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suuutAWIngl GA aziivnwinsianeny 14 &ilansi

mﬂmﬂuvLﬂmmﬂmeIuiwﬂ GG (Table 4)
u@n@mum@%ummLﬁuvl,ﬂvl,mmmmmmilm
AEULLY heterozygous v MAARAN U ALY
lulnijugn (heterosis) feandnazes heterosis
azaNATAnysednsuzniIAsegaalula
(Williams et al., 2002; Saadey etal 2008) aggls
ﬂmmfamﬁwmm heterosis @”ﬂuﬂUﬂNﬁmwuﬁﬂlm
W@LmeuﬁV]m‘ﬂWﬁW@m'amimm heterosis eLmu
@ﬂmmnm\‘mu Lu’ﬂd@’]ﬂﬁ’]ﬂLﬂ’aﬂﬂN@ﬁquﬁV}
mlmnmm&wm%wuwmL‘Wﬂ‘” (specific alleles)
umvmmmmvmumm heterosis mmmmiuiumﬂ
el (Siwendu etal., 2013) ‘Emmm”lﬂmiﬂmuu
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mw’n’w_jmmﬁuﬁfﬁﬁLWﬁxmnfﬁ@H@ﬁﬂwmzﬂmﬂg
Wiesaghaines azlflnanisdninenguanuas
1l321 AN specific combining ability (SCB) U1
LwiﬁmmmdﬁmnmﬂfﬁLﬂ?mumﬂﬂ“uﬁqmqmﬁw
TunnsdnLaen (marker assisted selection) Al
n31un1siingaastiuluy homozygous ¥3a
heterozygous TOUAATLYUZIIAINTAALABN LAY
qum'mLLuuﬂﬂumiL@@nwuﬁmﬂm (Guillaume
et al., 2008) HANUATEE 1TANTU MSTN 1y
fidnannlunnsiamnduguetemunegasly
N17AALARN LLmﬁmwLﬂuiﬂiﬁiuﬂﬁiﬁﬁuﬁﬁ
Anuungl s AN T fewaun lifwlealdi
mmmmm specific combining ability mwamm@iﬂ

Table 4 Association between PIT1 MSTN and TGF-3 and body weight, breast circumference and
breast width in Chee KKU 12 and Pradu hang dam morkho 55.

Genes BWO BW4 BW14 Breast Breast
circumference width
PIT1 cc 32.81+0.60  170.74+7.37  1205.02+27.09 22.84+0.19 4.89+0.06
CT 33.23+0.41  171.18+4.96  1213.75£19.14 22.51+0.14 4.95+0.04
TT 32.24+0.69  168.04+8.32  1189.48+30.26 22.39+0.22 4.86+0.07
MSTN AA 33.1410.53  173.9846.61 1193.69+25.06®°  22.65+0.18 4.87+0.05
GA 32.56+0.55  172.61+6.48  1241.67+23.77° 22.73+0.17 4.98+0.05
GG 32.58+0.69  163.38+8.31  1172.88+30.44° 22.37+0.21 4.84+0.07
TGF-3 AA 32.13+0.48  166.09+5.68  1214.25+21.00 22.50+0.15 4.90+0.05
AB 33.14+0.45  170.58+5.44  1191.51+19.86 22.61+0.15 4.89+0.04
BB 33.01+0.80  173.29+9.94  1202.50+37.63 22.64+0.26 4.91+0.08
Breeds Chee  32.02+0.44° 179.1045.46° 1151.60+20.12° 22.54+0.14 4.93+0.05
Pradu  33.51+0.63° 160.87+7.59° 1253.90+28.56° 22.62+0.20 4.87+0.06
Gender Male 32.96+0.64  167.08+7.75  1348.48+29.72°  23.34+0.22°  5.18+0.07°
Female 32.57+0.36  172.89+4.47  1057.03£16.24°  21.83+0.11°  4.62+0.03°

a, b means with in column superscript in the same trait are differ significantly (P<0.05)

u'aﬂmﬂumiﬂﬂwﬂumqumwuﬂqw
Lu‘ﬂ\‘i“ﬂﬂ‘wuﬁiﬂﬂQWNﬁNWMﬁﬂUu’]MuﬂLLﬁ‘ﬂLﬂﬁ ‘m
ﬂuﬂﬁl'ﬂ‘ﬂﬂ’]ﬂ 4 uaz 14 et Iﬁﬂiﬂﬂi‘“’ﬂ'ﬂﬂ\iﬂ’]
1. 55 @”um‘wummmml,@”umunmwmﬂ 14
flask L’ﬂ@ﬂﬁ\l’mﬂ'}’]sluyl,ﬂﬁ bALAE 12 LLﬁleﬂﬁ bALAE
12 @mm‘wunmwmﬂ 4 zﬁ“ﬂmmmmmnmﬂu
VLﬂ‘]Ji‘q,ﬂ‘H’]\'iW] . 55 ﬂﬂ’]\ﬂﬁ‘ﬂﬁ]’]&lLWﬂN‘ﬂWﬁW@
mm‘wuﬂmwmﬂ 14 ﬁﬂm’m WUINATRUBNLAS
ﬂ')’]wﬂ')’]\‘iﬂﬂ"ﬂﬂxﬂﬂwum’ﬂ\md 2 ZQ’WF;I‘W“LAﬁ 3 Ineiw

Tnmeaziivnminganiang 14 dlai zwnaseuen
WAZAINNA9RNNINNIN lLlAmARE (Table 4)

a9

uangaaauzluuuAtlniaetiunugluuy
atulnil 3 guuvuaestiu PITT, MSTN way TGFA3
i A 12 uazlnidszguann we. 55 aniiu
gu MSTN wugduuuatulnil 2 gluuululn
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UszAnamT 8. 55 NANLATIEIANNANNUELRY
Al wAAg 12 wuiy MSTV glutnAtulnd]
AA UAZ GA flanudsiusiuinmindafient 14
dlonof &l szgimnadin wa. 55w I
sUuuvatulnil cC uay CT HArnduiusium
uﬁﬂﬁqﬁ'mq 4 Alpaf uazliu MSTN giluuy
Alulni GA fipnudiniusiununinsenaesld
Uszamadn wa. 55 wenaniigiunalulnilves
B MSTN Hpauduiusivinuinsanens 14
#ulnni Wil vy 12 uazlritlszgunadi we. 55
Aeiipadlul/lfinazingu PITT uazEiu MSTN
Vl,ﬂ'wrmmLﬂumi@wmmwuﬁﬂﬁﬂmmmu
mmm@ﬂ@ﬂwmvmuuﬂmmemmfmﬂﬂ‘luin
fudlenaesiugly

ANUBLAM
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BTN 0] ”lﬂwumm) AN9.- WU, ALY
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atfuayuan uLaziATasie lun19v34 AT

LANA15A19DY

Waenanl dspifFan, susddy aosauan, Tyalf
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