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Executive summary
Introduction

Black boned chicken is one economically important species and it has higher
market values than the indigenous and commercial broiler chickens. The major
problem of the black boned chicken production on highland area is high variation of
characteristics. The selected sire and dam of black boned chickens could be not
produced the purebred black boned chicks. The growing chickens could not sell as
the black boned chickens. It has effects on economic losses and unacceptability for
consumers. This problem is still @ major obstacle on market development of black
boned chickens.

In previous studies (2015-2016), the molecular markers of FM, Id, PMEL17 and
MCI1R-2 genes were analyzed in the black boned chicken. The FM assay A, FM assay
B and Id542 markers could be classified the black boned with 88-95 % accuracy. The
PMEL17 and MCI1R-2 markers could be identified the black boned chicken with 73-
82 % accuracy, respectively.

In this study was to study the molecular markers of tyrosinase (TRY) and
addition of melanocortin 1 receptor (MCIR) genes for identifying of black boned

chicken.

Objective
To study the association of MCIR and TYR genes with characteristics of black

boned chicken.

Methodology

The target genes of MCIR and TYR were designed primers with 3 and 6 primer
pairs, respectively and consist of MC1R-69, MC1R-212, MC1R-636 TYR-1, TYR-2, TYR-3,
TYR-4, TYR-5 and TYR-6. These primers were used to amplify with PCR technique for
polymorphism identification in black boned- and non-black boned chickens (control
group). The polymorphic molecular markers were used to association analysis with
black boned chicken characteristics. Moreover, the expression levels of MCIR and TYR
genes in breast muscles of the black boned chicken were measured with real time PCR
technique and compared with non-black boned chickens.



Results

In 2015, the results showed the FM assay A, FM assay B and Id542 markers
could be classified the black boned with 88-95% accuracy (Table I). The /d542 marker
had tended toward an association with the breast muscle color trait of black boned
chickens (P=0.08). No association of FM assay A and FM assay B markers with the
breast muscle color of black boned chickens were observed.

In 2016, the results revealed the PMEL17 and MCIR-2 markers could be
identified the black boned chicken with 72.84 and 82.02% accuracy, respectively
(Table I). Moreover, the MCIR-2 marker was significantly associated with breast muscle
color trait of black boned chickens (P=0.0002). The chickens with the E/E genotype
had darker the breast muscular color values than those the chickens with the E/e
genotype.

In 2017, three MCIR (MCIR-69, MC1R-212, MC1R-636) and six TYR fragments
(TYR-1, TYR-2, TYR-3, TYR-4, TYR-5 and TYR-6) were tested for polymorphism in the
black boned chickens and non-black boned chickens (control group). Two SNP
markers of MC1R-636 and TYP-2 were found to be segregated in the black and non-
black boned chickens. These two markers were used to genotyped in 60 black
boned chickens and 50 non-black boned chickens (control group). The results
showed that the molecular MCI1R-636 marker was significantly associated with
characteristics of black boned chicken. The MC1R-636 and TYR-2 markers could be
identified the black boned chicken with 83.74 and 68.83 % accuracy, respectively.
Moreover, the MCI1R-636 marker was associated with the meat color of chicken meat.
Expression levels of MCIR and TYR genes in the black boned chicken had significant
higher than the non-black boned chickens about 1 and 1.38 folds, respectively. The
results indicate that these genetic markers of MCIR and TYR are related to the black
boned chicken characteristics.



Table I. Association of molecular markers with black boned chicken characteristics.

Markers Primers Accuracy P-values
(%) Additive Dominanc Recessive
model e model model
FM assay A EM1 92-95 1.36 x 107 0.69 1.36 x 10
F: AGAAACAAGGGTCAAGGTGAGC
R: TGGATCATTGGAGGAAGTGTTG
EM2
R: GGGATGGCTCTCACATAAAAGG
R: TGGATCATTGGAGGAAGTGTTG
FM assay B FM3 85-90 5.41 x 10% 0.87 5.62x 107
F: CTTGGCTCAGATATTCGCCTCT
R: AGGCACAGTCTGGCACATTAAA
EM4
F: GCAGCCTTTATTATTGCGTGTG
F: CTTGGCTCAGATATTCGCCTCT
1000 F: TTCCTTAGACTTAATGGTCAG 70-80 0.02 0.37 0.20
R: GGCATGGAAGTTATTGGTCT
542 F: CTTTGGGAAATGTGAGTCAA 88.58 309x 107 1.98x10° 9.45x 107"
R: ATGGAGGCTAGATGTATAAC
603 F: GGTTCTAGGATAGTTGCCAA 82.58 6.65x 10%° 0.68 269 x 107
R: AGTAGCTAATCTCACAATAGC
881 F: GGAAAACTAGAGAATTTGTGT 70-80 1.77 x 10 0.01 0.007
R: ATACAGAAAGGAGGCTCCA
PMEL17  F: AGCATCCCCAGCCGCCAG 72.84 1.10x 10 566x 10"  1.36x 107
R: CTGTGTTCTCCCCGTGTCT
MC1R-2 F: ACATGCTGGTGAGCGTCAG 82.03 428 x 10 267x10"  334x10*
R: GCGAACATGTGAATGTAGAG
MC1R-636 F: ATTCACATGTTCGCGCTGGT 83.74 0.0085 0.0022 0.0128
R: TAGAAGAAGACTCCCAGCAG
TYR-2 F: GCTTCTCAGGACAAAACTGC 68.83 0.12 0.22 0.15
R

: CTGCCATGAGGAGAAAAATG




e

Conclusion

1) The MCIR-636 and TYR-2 markers could be identified the black boned
chicken with 83.74 and 68.83 % accuracy, respectively.

2) The MC1R-636 marker showed significant association with the breast muscle
color trait.

3) The expression levels of MC1R and TYR genes in black boned chicken were 1

and 1.39 folds compared with non-black boned chickens.

Suggestion

To apply, the molecular markers of MC1R-636 and TYR-2 genes should be
used with another molecular markers (e.e. FM assay A, FM assay B and Id542) for
identification of the black boned chickens. Moreover, the MC1R-636 marker should
be used with the MCIR-2 marker (from results of 2016) for selection the color of
breast muscle in the black boned chickens.



UV

=
e
S

AnAnIsuUTENA
Ll ws

ARTHIY
unasUdmsuguims
Executive summary
a15U%y
GURVATIRPRK,
asugynIn
UNANED
Abstract

d‘ o
uni 1 unin
UM 2 N1IRTIDNEAS
unil 3 /N5

O O W o= B O=R e O Q9 2 D

‘ﬂl =
UNA 4 NaNNSIVE
UNA 5 39150INANTSIVY
Uni 6 @5UHANNTNAADY 23

N
(@]

LONA381989 24
AN 27
MINETUIUTIUMEUMNUNUITENUNEIIUANY 34



fﬂ’]i’]x‘lﬁl 1
'3]‘1‘3'1417{ 2
G]Tﬁ’]\‘l‘ﬁl 3
ﬁ]’]‘i’]x‘lﬁl a
'5]'1‘5'1\1171; 5
G]']‘ﬁ’]x‘l‘ﬁl 6

AN 7

#130RYA319

Inswesildiindsmnamidueluliiion PCR vesdutwmangluln
ns¥ANAN
mnuislulniuasarmisadaveanissnsluanaiiduevedy
Whunglulnnszgndwagzlinszgnlaien
amuduiusveaniamnsluanafiiue MCIR uaz TYR fiu
anwaelinszgnen
amnuduiusvasiaiemnelinanaiduevesduiviety
anwazlinsyand

InswosildantsuansoanuesBu MCIR wax TYR lundninile
yadlansegnen

STAUNITUANIDDNUBIEY MCIR uas TYR ’Luné’mﬁa‘ua&ldms@ﬂ
auazlnnszgnlaisn

gyuSsuifigunanuItuAuLHLLITY

il
13

17

17

18

18

19

34



2N 1
AN 2
AN 3

N9 4
AN 5
AN 6
MNA 7
M9 8

AN 9

A 10

BN

#130N N

meglnnszand wavnisiuidenlinszgne
Fegrslanidnwuylinsanuiug

fetendunielinszas
NaMIATIRERURNN WAL UvadlinsgneTiadnlduy agarose
gel fiamudndu 1.2%

HANINTINARUANNMDSLE UlavelAnTEgnaalf UL
formaldehyde agarose gel fieduty 1.2%
nansiyBinumduelasldindomnsluanavedu TYR
nanIiiUSnaumsuelngldasesmneluanaresdu MCIR
JUluU SSCP uudu TYR
wan1snseaeuilulniinsesmnsluanafiduevesdu MCIR-636
asleulednd g Rsal
nan1snssaeuIlulndieionmnsluanafiduevesdu TYR-2 e
toulwddninwig HpyCHAV

12

14
14
15
16

16



UNANELD

fmqﬂszaqﬁlumsﬁﬂwm%’jqﬁ Lﬁaﬁﬂmmmﬁ’uﬁuﬁrﬂmLﬂ%wmamﬂﬁuqm‘muuﬁu
Whvane (FM, Id, PMEL17, MCIR uaz TYR) dwutsflendnuallinszgnd wansinulu
1 2558 Lﬂ%ﬂdﬁﬂﬂﬂIMLaqa FM assay A, FM assay B uag [d542 anunsadnwunlinszgnaile
Qndias 88-95 Wasliud n3ewmmneluanadidule (542 Suuldudusiusiudnvurdves
ndiloantn (P=0.08) ‘Lummﬁm‘%mmﬂIuLaqaﬁLﬁuLa FM assay A uag FM assay B 1l
ﬁm'mé’mﬁuéﬁuﬁﬂﬁmﬁaaﬂiﬁﬂix@ﬂﬁﬂ nan1sAnwlul 2559 m'%iawm&lﬁuqn'ﬁmaaﬁu
PMEL17 wag MCIR fimnudufiusiuansazlinsvaniegeiideddgynisads \ASBININY
WUGNTINVOEU PMEL17 Uaz MCIR-2 anansanenlinszandaldgnaes 72.84 uaz 82.03
Wesidud aud1iy w3ewmuneiugnssuvesdu MCIR-2 dauduiusiuanyusdveq
nénaniloanld (P=0.0002) Inelaifidlulnd E/E Andruiienfidundalafidslulng re
dwiunanisAnenludl 2560 Anufuulsveandmunefugnssuvesiu MCIR Windu
$1UI 3 1ASPIUNNY (MCIR-69, MCIR-212 uay MCIR-636) gnnaasvlulinszanen
wiul,f?ia’sﬁ'mﬂ%awmaiuLaqasumﬁu TYR gniasierlusay PCR 973U 6 wau (TYR-1, TYR-
2, TYR-3, TYR-4, TYR-5 Waz TYR-6) tn3esnunsluiana MCIR-636 was TYR-2 $1u7u 2
w3pwne uansnnuiunslulinszgnduazlninszgnliisn wdeamnsluanasiuiu 2
iwseamnedsnan grihuniesesialulndlulinszgnardiuau 60 fees uarlansygnlsl
f1 (nauAIUAN) 31UIU 50 8819 NUINATBMNIEHUGNISUYRIBY MCIR-636 il
anuduiusAuanwarlinssgnaegralitod ey tasemuneiiugnssuvesdu MCIR-636
annsousnlnnszgnenlagnees 83.73 Wesidus dmsudu TYR-2 ansauenlanszgneile
Qnias 68.83 wWafldud uendniiinTesmneluiana MC1R-636 fianuduiusiuseiudues
néieanlnogrsfiveddynieatn dwmiuseiunisuanieantasiu MCIR way TYR Tu
ﬂé’mnﬁawmlﬁmx@ﬂﬁhqqn’.i’flﬂ'mz@ﬂlﬂﬁmtiwﬁﬁ'ﬂﬁﬁzgmqaﬁﬁ Uszana 1 uag 1.38 i
MUETU NansAnEaSevaii A eMIEnIsugnsSUTesBY MCIR Wag TYR finani
AuduRuSuAN vy UaslinTygne



Abstract

The objective of this study was to study the association of candidate genes
with (FM, Id, PMEL17, MCIR and TYR) with characteristics of black boned chicken. In
2015, the results showed the FM assay A, FM assay B and Id542 markers could be
classified the black boned with 88-95 % accuracy. The [d542 marker had tended
toward an association with the breast muscle color trait of black boned chickens
(P=0.08). No association of FM assay A and FM assay B markers with the breast
muscle color of black boned chickens were observed. In 2016, the results showed
the PMEL17 and MCIR-2 markers could be identified the black boned chicken with
72.84 and 82.02% accuracy, respectively. Moreover, the MCIR-2 marker was
significantly associated with breast muscle color trait of black boned chickens
(P=0.0002). The chickens with the E/E genotype had darker the breast muscular color
values than those the chickens with the E/e genotype. In 2017, three polymorphisms
of MCIR gene (MCIR-69, MCIR-212, MC1R-636) were tested in the black boned
chickens, as well as single nucleotide polymorphism of TRY gene were analyzed
within six PCR fragments (TYR-1, TYR-2, TYR-3, TYR-4, TYR-5 and TYR-6). Two SNP
markers of MC1R-636 and TYP-2 were found to be segregated in the black and non-
black boned chickens. These two markers were used to genotyped in 60 black
boned chickens and 50 non-black boned chickens (control group). The results
showed that the molecular MC1R-636 marker was significantly associated with
characteristics of black boned chicken. The MCIR-636 and TYR-2 markers could be
identified the black boned chicken with 83.74 and 68.83 % accuracy, respectively.
Moreover, the MCI1R-636 marker was associated with the meat color of chicken meat.
Expression levels of MCIR and TYR genes in the black boned chicken had significant
higher than the non-black boned chickens about 1 and 1.38 folds, respectively. The
results indicate that these genetic markers of MCIR and TYR are related to the black

boned chicken characteristics.



