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Genetic Polymorphisms of Chicken Growth Hormone (cGH) Gene

in Dang Surat Chicken at PhunPhin District, Suratthani Province
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The chicken growth hormone (cGH) gene plays a crucial role in controlling growth and muscle
development in chickens. The aim of the study was to evaluate the genetic polymorphism of the cGH
gene in the Dang Surat chicken using PCR-RFLP. The cGH gene was genotyped in 172 samples of Dang
Surat chicken obtained from Phunphin district, Surat Thani province. Dang Surat chicken is a native
chicken that is very popular in southern Thailand. PCR was used to amplify genomic DNA for the cGH
gene (429 bp). The PCR product was cut using the EcoRV enzyme. The genotyping of the cGH gene of
Dang Surat chicken produced three genotypes, GG, AG, and AA, and two alleles, G (429 bp) and A (296
bp and 133 bp) and the frequency of G was higher than that of A. There were no significant deviations
in genotype frequencies from the Hardy-Weinberg equilibrium. The values of expected heterozygosity
(He) and observed heterozygosity (H,) were 0.51 and 0.49, respectively. The study revealed that cGH/
EcoRV gene was polymorphic in Dang Surat chickens that were genotyped. Therefore, the cGH gene
may be an important candidate gene for production traits in Thai native chickens and could be used

for indigenous chicken utilization and conservation.
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98U cGH 31U 3 JULUU A GG, AG Uag AA
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Figure 1 The blood sample collection area, Phunphin district, Surat Thani province, Thailand

The number 2, 4, 6, 8 and 13 refers to Thasathon, Bang Maduea, Tha-Rong-Chang,

Phunphin and Hua Toei sub-district, respectively.
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anaALd uen 1975 u1M51U Phenol-
chloroform sl gatdealnisiun1siiy 0.85%
NaCl (lusms1du 1:1) i eananuviinveudon
Usums 200 lalasans @ Lysis buffer U3uns 600
lulasans wanlifidr iy antuliy Proteinase K
AIALTY 2.50 un./ua. Usuns 30 lulasans wau
Tindu ihluduilgamnll 607, u1u 2 Falus 1w
a1sazany Phenol Usums 600 lulasans (Phenol :
Chloroform : Isoamyl alcohol Tugnsnaau 25: 24 : 1)
nauliinnulnensgmienaunasalUinusein
10 wift arnduihludumdssiinnnungs 10,000 seu
fauNdl U1l 10 Wil galamzdnlaudinnazneu
AOULBRE 95% Ethanol uazazaefidulesie IXTE
buffer, pH 8.0 Usu1a5 50 lulasdns vrluvud
gaunAd 60°%. WU 3 U ATIVABUANITUTULAL
aunmAduetiadaldmeniosaalalilndines
(Biochrom, UK)

n1sasidaudlulndvesdud i nunen 1893
PCR-RFLP

o a & A o vy a & =

A ueNana AN LANTUAIUEY cGH ag
ns19daudlulndalea2835 Polymerase Chain
Reaction-Restriction Fragment Length Polymorphism
(PCR-RFLP) FaWmuau197n Lei et al. (2005) Iag
FunsnagyiUfAzen PCR S1uau 25 lulasdns

Table 1 Primers sequence

Usznausae Genomic DNA ffa21uu8 ud uiade
301.375+14.049 lulasnsu/dadans dSuims 1
lulasans lnswes (Forward wag Reverse) uandly
Table 1 AN 2.5 uM USu1as 1 lulasdnsg
2xPCR master mix Usu1as 12.5 lulasans Usu
Usunsliasu 25 lulasdns fae Nuclease-free
water Tngfin950uni5¥1 PCR &adl 13 ke Initial
denaturation figauvigdl 94°%. uu 5 Wil nsurin
UFA301 30 50U I¥uA Denaturation Tigamgil 94°.
WU 40 Tu19 Primer annealing 63°%. U1u 1 W1
Primer extension figasail 72°9. utu 1 Uil uay
Final extension ‘ﬁqmm:ﬁ 72°%. UU 5 W mﬂﬁ?u
1 PCR Al lUnsradeunmnmiIe 1.5% Agarose
gel ua2dauA18 Ethidium bromide wazdosnigla
was UV 91ndutinanan PCR fildundngqerdulesl
andmzaesgululsuns 20 lulasdnsdeufisen
Usenaume 10x buffer Usuas 2 lulasans toule
5U EcoRV U315 1 lulasdns wawdn PCR Usuns
5 lulasdans wazUsudsunasivasu 20 lulasans
A28 Nuclease-free water mmfuﬁmaamﬂﬁﬁ%m
luduiigamad 37°. uiueenstios 1 Falus iilels
wulgdvhauldegrafulsednsnm wagnsiageu
sUsuvudlulndeesdud e 0.80% Agarose gel
Tuiinamuaviduediintunelduas UV diewily

Aeszvinanaly

Primers Sequence Polymorphism Restriction enzyme
(5-3”) product size (bp)

cGH-F TCCCAGGCTGCGTTTTGTTACTC Chr.27 G>A + 1705 GG: 429

cGH-R ACGGGGGTGAGCCAGGACTG Intron3 AG: 429, 296, 133

AA: 296, 133

(Promwatee et al., 2011)
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P, A9 AANDSaaale o Nladaiu 9

n A IUIBIDATA
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(Hardy-Weinberg equilibrium) #1e) Chi-square test
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n 2
o= (0—-E)
Z E;
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fo O fe Snushedadanailideyaugnssy
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ASANARLDULDUAZATIVTOUARNIN

INNN5ANARLOULBYBLaRAlA T IUIY 172
Fa0819 wudddweniatald danududuaide
301.375+14.049 lulasnsu/fadans waziile
ATIVAOUAMNINLATIUINUDIALOULD #28TT
Agarose gel electrophoresis LU UL HUIUIAVD
AduledegsiuAldueNInIgIU 1 kb DNA ladder
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10 kb LAYEINUITOUDUAULOUVBIALOULD (Band)
leeg19mLau Figure 2 LAASVUIATDIALOULBIN
FrogevaneLay 145, 146 uaz 147 Feldidusunu
LERIUAYBIALE UlEFIRE I LansInALEuLe
flataldadsdionudutuiazamnimivmeiiorld
Huwiwuy (Template) lun1svi PCR ludunou
molu
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M 145 146

10 kb

3 kb

gDNA

Figure 2 Electrophoretic analysis of genomic DNA; no. 145, 146 and 147 refers to DNA of chicken

blood samples extracted; M: stands for 1 kb DNA ladder as standard

a a a e = o a
nsindsuafidueuazasradaudluindvesdy
Wnunefaeds PCR-RFLP

N a a & S =

NS uUTuuA weeIT ududY cGH
vulaslulonei 27 Felldunialunisifia SNPs ¥4
81 cGH aguTniunsindnieseiaulesl Ecorv
A835 PCR 91n610819lnUAsd 31993 31U 172
f38819 nuIdvuIn 429 ALua (Figure 3) wag
AsIvdeuAUaINatevesdlulndvesdu cGH
AeinAla PCR-RFLP Ingtnd ududy cGH vuin
429 giua AlAa1nNn15%1 PCR undoenleiouley

Andunzyiln EcoRV anunsanugduuudlulndla

1 kb>
500 bp>

3kb>» !
=
=

B SD D SR S SR AR R T e .

3 3UNUY WUl e Uit e sisaunudalae
Promwatee et al. (2011) A» Flulnd GG azdlvun
YBIALOULDNAIRINANTLBELRES 1 LOULUU AB VWA
429 gwua Fulnd AA fvunvesAduendanInnis
§98 2 WOULUU AB YUIA 296 LAz 133 ALUE LAy
ulnd AG aziivurnvesdidulenasannnisyes 3
WOULUU A8 JUA 429, 296 Uag 133 AU Asaau
nan1sAnwinuindlulndvesdu cGH Tu
Uszrnsinuasasugslaguuuuilulnd AA 1uiuy
4 feg1e ulnd AG U 36 Aaeds wagdlulngd

GG 917U 132 f19819 (Figure 4)

ettt <429 bp

Figure 3 Electrophoretic analysis of PCR products; no. 141-156 refers to DNA samples of chicken

blood samples extracted. M: 1 kb DNA ladder as standard
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M AG AG GG GG GG GG AG AA

500 bp »

Figure 4 PCR-RFLP pattern of cGH gene in Dang Suratthani Thai native chicken and M stands for 1kb

DNA ladder as standard

Aaszvidayanugaansuszyns
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Y038 cGH wui1dada G Sanud 0.87 1nnindada
A fiflaudifies 0.13 (Table 2)
InHaNsANIASsdenndasiuiuise
2949 Promwatee et al. (2011) filds1e91uli41 Bu
cGH Anvlulnifiudioniugd darunannaisues
Wugnssy nenuindsuuuuilulnd 2 sUsuu Ao AG
waz GG lanursonsranuilulnd AA Tnedaiud
ATulnd 0.28 way 0.72Tudlulnd AG uay GG
AINEIFTU LazASIaNUANE Sada A windu 0.14
LarALasaaa G Wi 0.86 luvnzfiBu cGH finu
TulAnudlesiususegmiad anawusUuuuilulng
161 3 5UuuY Aa AA, AG Uay GG Tnoinuaslylnd

0.02,0.17 uag 0.81 MUAIFY WAZATIINUAIIND
$ada A Wiy 0.10 way ANudEdada G Wiy 0.90
Tuaaiedl Buasook et al. (2016) Tds1837
ANENNUSYDY Candidate gene Audnwawimiin
flulrfiuiosius? ineg2 wudnBu cGH nvaawy
Pdslulnd GG gaftan (0.97) usilainuiTulnd AA
& 2U Wichasit et al. 2017) lav1n15d nwn
AMUFNTUSUBILAT 04MLNEN1ATUTNTIY CGH AU
anwauznslinandnlyuazdnwazauninlyly
InlSaloduaudisalaziangoiurid wan1sanwliny

[

e nvaevessUsuudlulndluliisaesmeiug
LATARAAT 99 UIUT 38909 Anh et al. (2015) La v
n1sAnwrANuduiusvesdu cGH Audnvuenis
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A waslite 4 anewug Saveiaa (0.05, 0.16, 0.05
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ameRusdu q Ssoatuegfusadaiiugruvioiinan
nsfPE N SAuuand 19T evus T ARTY
ogednan wazdada G wuihdaruiunitan Faly

JnluNigada G avdwioanuurNITaTyAULe
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Table 2 Genotype and allele frequency in cGH gene in Thai native chicken

n Genotype frequency Allele frequency (X2(2,0.01>:9'21) Heterozygosity
AA AG GG A G Ho He
172 4(0.02) 36(0.21) 132(0.77) 44(0.13) 300 (0.87) 248.65" 049 051

NsNAFUALAAAINABUANLNGYUBsaTa-1atiddn
WAZATTIAIIZIAT He waz H,
NIVAAOUANAAANAYBITU cGH 7| SNPs
AILUUS Chr27 G>A + 1705 Intron3 lulnuaq
431943 A1uNUetansi-hilidsn denisnageu
Chi-square il ansa9aoun1sdsundasninud
veeduniearnud veedlulndludszennsin
Wasuwamdeli nansmeaeuanganmivesdy

o

cGH WU 1nauUseYInsN U Ny d wugnssy

L uluauaunavesssa-1idsn (P>0.01)

LAYEDAAA BN UNAYDIA1LENLNDLTTA ATANUIY

(Expected Heterozygosity; H,) ﬁﬁmgjﬂﬂ’iﬂmwmmﬂs

v
=
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Wisaweflazthunuguauiioifiuanumainvatemg
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wugnssuluyszynslnungsiugs wasiiluly
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