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Genetic clustering and DNA marker detection of Thai black-bone
chicken by microsatellites
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ABSTRACT: This research aimed to cluster the genetic and DNA marker detection of Thai black-bone chicken us-
ing fragment polymorphisms of microsatellites. The sample size in this study was 150 chickens selected from three
breeds of chicken: Phuparn, Cheepah and Fahlueng with fifty chickens from each breed. The samples were analyzed
based on 20 loci of microsatellites. A total of 158 alleles were found and also several new alleles which undiscovered
in previous reports were presented. This result showed that Thai black-bone chicken provided high genetic diversity.
Each breed of chicken provided high herterozygosity and distribution of genotype which opposed to Hardy-Weinberg
rules. The phylogenetic analysis found that the genetic distance could be classified into two groups. The Cheefah
and Fahlueng were classified into same group. The analysis of genetic structure found that the breeds of chicken
were the lightly of genetic different (F_=0.029). However, the individual genetic diversity was found rather high and
the genotype of loci of microsatellite were starting to homozygous (F, =0.159). This study also found the specific 5
alleles to indicate Fahleung and Phuparn, which were able to classify greater than 80% compare to Cheefah, which
was not found the specific alleles.
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500-1000 p/ Af&@1s 0.5M EDTA U318 100 il tive
tlasiunsudasinuadiaan

nsddARLAULlaLazNITATIadausluuy
alulnilaag Microsatellites
WfednenunananeuelagfalLlasain
%299 Goodwin et al. (2007) hazmTIAdal ge-
nomic DNA #9gl 0.8% agarose gel electrophore-
sis antummageugLuATulnTes Microsatel
lites V”T\'mm 20 ALY (Table 1) Tagld primers
7 FAO (2004) uuzsiniite 14 lunnsinenannamann
warem1dan1naesla Microsatellite DNA #l&ann
Ufjfisen PCR 10 p/ Usznavusag genomic DNA 7
Haududu 50 ng/ul Y3ums 1 pl, 10X PCR
buffer 11,3 1.5 pl, 26 mM MgCl, 151,13 0.8
ul, 1WiLNﬂ§(fonNard LAY reverse, Table 1) AN
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Wudu 2.5 uM U3ums 1 pl, dNTP udu 1 mM
(Promega, USA) Usunms 1 ul, 5 U Tag DNA
polymerase (RBC® )iﬁ&lﬂfﬂi‘ 0.1 pl hazdfuifsunmse
msu 10 wi nevinndu (Ultrapure vvater 1ngl
LRazFLILaEaseuNNITn PCR Aal G4l initial
denaturation ‘ﬁfqmv]qﬁ 95°C WU 5 U mﬂ&uﬁ’w
Ufj5e1 30-35 sa1 14uri danaturation figningd
95°C 1114 30 3, primer annealing 60-68°C 1411
30 A%, primer extension 72°C W11 30-45 3117
WA final extension 72°C 11 7 un#t anntiuin PCR
lumsaagaudan 6% acrylamide gel Wazdaudae
gel star” LL@zLLﬂ@ﬁaHmmLmuﬁﬁumﬁ'ﬂmﬂgiﬁ
ag/lugtluas 0 vida 1 (binary data) iauansnns
Usngaesusiazdada uarinszialulninnuag
189 UFney1ns (2550)

Table 1 Characterization of the 20 microsatellite markers used in the current study

No. primer Sequence from 5" to 3 Tm Chr.

1 ADL0268 F: CTCCACCCCTCTCAGAACTA 60 1
R : CAACTTCCCATCTACCTACT

2 MCW0206 F : ACATCTAGAATTGACTGTTCAC 60 2
R : CTTGACAGTGATGCATTAAATG

3 LEIO166 F: CTCCTGCCCTTAGCTACGCA 60 3
R : TATCCCCTGGCTGGGAGTTT

4 MCWO0295 F : ATCACTACAGAACACCCTCTC 60 4
R : TATGTATGCACGCAGATATCC

5 MCWO0081 F: GTTGCTGAGAGCCTGGTGCAG 60 5
R : CCTGTATGTGGAATTACTTCTC

6 MCWO0014 F: TATTGGCTCTAGGAACTGTC 58 6
R : GAAATGAAGGTAAGACTAGC

7 MCWO0183 F : ATCCCAGTGTCGAGTATCCGA 58 7
R: TGAGATTTACTGGAGCCTGCC

8 ADL0278 F : CCAGCAGTCTACCTTCCTAT 60 8

R : TGTCATCCAAGAACAGTGTG

9 MCWO0067 F: GCACTACTGTGTGCTGCAGTTT 60 10
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No. primer Sequence from 5 to 3’ Tm Chr.
R : GAGATGTAGTTGCCACATTCCGAC

10 MCWO0104 F : TAGCACAACTCAAGCTGTGAG 60 13
R: AGACTTGCACAGCTGTGTACC

11 MCW0123 F : CCACTAGAAAAGAACATCCTC 60 14
R : GGCTGATGTAAGAAGGGATGA

12 MCW0330 F : TGGACCTCATCAGTCTGACAG 60 17
R : AATGTTCTCATAGAGTTCCTGC

13 MCWO0165 F : CAGACATGCATGCCCAGATGA 60 23
R : GATCCAGTCCTGCAGGCTGC

14 MCW0069 F : GCACTCGAGAAAACTTCCTGCG 60 E60C04W23
R : ATTGCTTCAGCAAGCATGGGAGGA

15 MCWO0111 F : GCTCCATGTGAAGTGGTTTA 60 1
R : ATGTCCACTTGTCAATGATG

16 MCW0034 F : TGCACGCACTTACATACTTAGAGA 60 2
R : TGTCCTTCCAATTACATTCATGGG

17 MCW0222 F : GCAGTTACATTGAAATGATTCC 60 3
R : TTCTCAAAACACCTAGAAGAC

18 MCW0078 F : CCACACGGAGAGGAGAAGGTCT 60 5
R : TAGCATATGAGTGTACTGAGCTTC

19 ADLO112 F : GGCTTAAGCTGACCCATTAT 58 10
R : ATCTCAAATGTAATGCGTGC

20 MCW0216 F : GGGTTTTACAGGATGGGACG 60 13
R : AGTTTCACTCCCAGGGCTCG

mﬁmﬂzﬁﬂ’ﬁaga (1987) AT LU WA AT Neighbor

o 3 e o o . , .
indayadananldain Microsatellite usiaz
ANLUUINITLATIEHANINATNAAINUALN IS
wugnssulutszansianmlaaiasnnaindeys
= P p Y ] P
mawasuulaspnudestuliaindsine Tawn
IMUIUBARA, A1 heterozygosity, ATANNUAN
naneragbnames PIC (polymorphism information
content) WALNARALANAA Hardy-Weinberg #iatl
11lsunsn CERVUS (V3.0.3) AMUITUUIANTZEIZHNY
NNWUGNTIN (genetic distance) FneABN19U84 Nei

Join Lay UPGMA faelisunsu NTSYS (V2.1)
Uszifupn F-statistic anadaulassa¥iamnig
WWgN39: (genetic structure) kazn13nALszaIINg
naxeiatl (sub-population) fiaeiltlsnan GENEPOP
(V4.2) UAZALATISIINA LA 1A LARe SN 7T A9
awnziuliarannaAudnRusreesadaatunng
wansaanuedlinszanALEazNgNsAILTs logistic
regression faliaunsu SAS (v6.12) Sefigtluyy
e o
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Haundaaa AILs 84-449 ALUA (base pair) LAY
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Table 2 Number of alleles and range of allele sizes (bp) for each of the 20 microsatellite markers in 3 Black-

bone chicken breeds

Observed Reference

No. Locus sizes Highest

(o) Phuphan  Cheefah  Fahleung Size(bp) number

P of Alleles
1 MCWO0069  147-208 7 7 8 147-220%, 155-179', 158-176° 18°
2 MCWO0330 247-326 6 8 10 158-176°, 254-286°, 256-300° 7°
3 MCWO0216  140-195 6 7 7 137-1497,139-149° 8’
4 MCW0222  205-282 7 9 10 188-301%, 300-316° 15°
5  MCW0034 208-279 8 9 9 207-2967, 212-246° 177
6 MCWO0206  102-132 4 3 4 221-249° 117
7 MCWO0295  93-132 5 5 5 85-1347, 88-106° 127
8  MCW0081  107-205 7 10 9 101-190%, 109-131°, 112-135° 12?
9  MCW0014  172-235 8 8 8 165-180°, 164-182° 15°
10 MCWO0183  269-362 8 8 10 257-394%, 296-326° 18°
11 MCWO0067  168-227 6 8 8 172-178°, 176-186° 9’
12 MCWO0104  182-266 11 11 11 184-2817% 190-234°, 195-216' 197
13 MCWO0123  84-114 4 4 4 76-100%113-143", 137-202° 117
14 MCWO0165 116-186 4 7 9 112-116° 114-118° 3°
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Observed Reference

No. Locus sizes Highest

(o) Phuphan  Cheefah  Fahleung Size(bp) number

P of Alleles
15 MCWO0111  99-138 4 5 5 96-120°% 97-130° 127
16 MCWO0078  136-188 5 6 7 135-147°, 138-142° 5
17 ADL0268 101-140 5 5 5 102-116°, 104-118" 8’
18  ADL0278 110-155 5 4 6 109-119°%, 114-126°109-125° 127
19  ADLO112 121-165 5 6 6 120-134° 47
20  LEIO166 340-449 14 12 13 227-340°, 354-370° 15°

"UFmnyansg (2550), % 1NA31 (2553), *FAO (2004), “Cuc et al. (2006), ° Lujiang et al.(2006), ® Tadano et al. (2007), " Chen

et al. (2008), ® Davila et al. (2009)
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fafimsdnideniielidannmilenssmupana
ABaNITUBNEUTINA waziintszananannngley
uanAe lulingzanAn (Tang et al., 2005; Kuan-wei
et al.,2006; Lujiang et al., 2006; Ya-Bo et al.,
2006; Wei et al., 2013)

Table 3 The Genetic variation of 20 microsatellite markers in 3 Black-boned chicken breeds

Phuphan Cheefah Fahleung
Locus HWE PIC HWE PIC HWE PIC
", He test ", He test ", £ test

MCW0069 0.452 0.748 * 0.699 0.641  0.797 * 0.755 0.600  0.803 * 0.775
MCW0330 0.031 0.681 e 0.623 0.171  0.804 e 0.764 0.101 0.765 o 0.725
MCW0216 0.333 0.559 NS 0.526 0.561  0.793 ** 0.756 0.490  0.744 o 0.703
MCW0222 0.472 0.721 NS 0.679 0.450  0.761 o 0.718 0.541 0.781 > 0.750
MCWO0034 1.000 0.748 e 0.695 0.902 0.846 NS 0.816 0.949  0.807 e 0.779
MCW0206 0.500 0.548 NS 0.491 0.375  0.501 NS 0.435 0.443  0.465 NS 0.423
MCW0295 0.405 0.726 e 0.667 0.707  0.713 NS 0.650 0.710  0.751 NS 0.701
MCWO0081 0.702 0.792 * 0.749 0.854  0.828 NS 0.795 0.897  0.844 NS 0.820
MCW0014 0.333 0.811 i 0.772 0.902  0.820 ** 0.783 0.890  0.830 * 0.803
MCW0183 0.043 0.836 e 0.793 0.243  0.735 o 0.686 0.383  0.745 i 0.714
MCWO0067 0.848 0.788 e 0.740 0976  0.797 NS 0.756 0.960  0.807 * 0.775
MCW0104 0.317 0.787 i 0.750 0.842  0.855 NS 0.828 0.713  0.827 * 0.805
MCW0123 0.500 0.572 NS 0.486 0.732  0.635 NS 0.563 0.677  0.638 NS 0.579
MCW0165 0.419 0.425 NS 0.390 0.800  0.688 e 0.627 0.710  0.812 NS 0.785
MCWO0111 0.489 0.606 NS 0.535 0.854  0.727 NS 0.667 0.861 0.695 b 0.640
MCWO0078 0.476 0.555 NS 0.515 0.585  0.719 * 0.663 0.414  0.687 i 0.632
ADL0268 0.941 0.736 e 0.674 0.850  0.765 * 0.712 0.838  0.769 NS 0.727
ADL0278 0.162 0.498 i 0.443 0.293  0.662 e 0.590 0.396  0.715 o 0.661
ADL0112 0.333 0.671 e 0.601 0.897  0.761 e 0.707 0.949  0.775 i 0.733
LEI0166 0.706 0.899 NS 0.876 0.789  0.871 NS 0.845 0.692  0.857 NS 0.837
Average 0.473 0.685 - 0.635 0.671  0.754 - 0.706 0.661 0.756 - 0.718

1HO = Observed Heterozygosity, HE = Expected Heterozygosity, HWE test= loci deviating from Hardy - Weinberg equilibrium (* = P<0.05, ** =

P<0.01, *** = P<0.001, NS = non-significant).



458

N199LAS1EY Genetic distance Wag Phyloge-
netic tree
AINNIIILATIEHANTEE LU NN UTNITH
(Genetic distance) AMNANANNDSARAFEAS Nei's
genetic distance (Nei, 1978) ﬁ‘xW]"NbLﬁﬁ’mmW’]u 15
pann wazlna1W1nang (Table 4) wuqn I
nazANATY 3 aneiugniun 1 lunisAnmnaidl
HAnszaziennaiugnasueglutos 0.017-0.146
Feuanaliiiiudnlinszgnaiia 3 aneugiAN
Auiusiunisiugnesuiueeelndda anatiassn
. o oo a L Ay
anlnnszgnafitinnAnenluafelldnugunisg
Wugnesuimileuiy waznudnliagniuiszes
WamaRugnesnaInlinszgnAaaiugau NN
d e X o o
g doulndaiuazlnisfiauansiliszazinemng

o 9

AugnesutiasNga uaNANLNIIAETUKUNN

¥

sulsd (phylogenetic tree) AMnNA7EEI1H19IN4

WNULNERS 43 (3) 1 (2558).

WUGNIIN #9835 Neighbor-joining (NJ) Wud1
asnsnauunlinszananliiilu 2 ngu (Figure 1)
Taelnanadn uazlnafruassgndnaglungu
= o =2y o 2 X a o k1

wenfu Felnnszgnaiie 2 areilipudnisiaes
aesunsuasag lununaea i wazanaasil

'

U9INY3nTU naufazinsthuWamu AN ewug
wazduuninENanTUIAINANHIEAEUeN d9u
Iaguauimuinianlignuanseudneln
nszgnauazlntulng Asinliiugnssuiiaaia

wANFNAN AR TIR waLHN A0S

Table 4 The genetic distance between each pair of
3 Black-boned chicken breeds

Population Phuphan Cheefah
Cheefah 0.146 -
Fahleung 0.145 0.017
Phuphan
Cheefah
Fahleung

Coefficient

Figure 1 Phylogenetic tree showing the genetic relationships among 3 Black-boned chicken breeds on genetic

distance.
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Table 5 F-statistics for each microsatellite markers
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Locus FST
Phuphan Cheefah Fahleung

MCWO0069 0.016 0.400 0.197 0.254
MCWO0330 0.047 0.955 0.790 0.869
MCW0216 0.074 0.408 0.295 0.342
MCW0222 0.037 0.349 0.412 0.308
MCWO0034 0.002 -0.344 -0.068 -0.178
MCW0206 0.001 0.088 0.254 0.046
MCW0295 0.013 0.446 0.009 0.054
MCW0081 0.006 0.114 -0.032 -0.064
MCWO0014 0.019 0.592 -0.102 -0.073
MCW0183 0.063 0.949 0.672 0.487
MCWO0067 0.004 -0.078 -0.228 -0.191
MCWO0104 0.028 0.600 0.016 0.138
MCWO0123 0.009 0.127 -0.155 -0.061
MCWO0165 0.071 0.014 -0.165 0.126
MCWO0111 0.009 0.195 -0.177 -0.241
MCWO0078 0.034 0.143 0.187 0.398
ADL0268 0.012 -0.284 -0.113 -0.091
ADLO278 0.046 0.677 0.561 0.447
ADLO112 0.020 0.506 -0.183 -0.226
LEIO166 0.040 0.218 0.095 0.193
Average 0.029 0.313 0.111 0.126
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(P<0.01) anansavin i idnaflulAdnfivans
UKL 5 9adalA WA MCWO0014.A7(223bp),
MCWO0165.A2(128bp), MCW0183.A10(345bp),
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MCWO0014.A6(215bp), MCWO0014.A7(223bp),
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Table 6 The specific alleles of microsatellite markers to predict each Black-boned chicken breed by Logistic

regression analysis

Breed Estimates SE Pr>Chi-square Odds
Fahleung
Intercept -0.46 0.34 0.1704
MCW0295.A4 1.58 0.46 0.0007 4.86
MCWO0014.A7 1.19 0.37 0.0014 3.29
MCWO0183.A10 3.35 1.09 0.0022 28.55
MCWO0165.A2 -1.41 0.38 0.0003 0.24
LEIO166.A4 212 0.49 0.0001 8.39
%Concordance" 81.50%
Correlation () 0.84
Phuparn
Intercept 2.66 0.60 0.0001
MCW0216.A3 -3.76 0.79 0.0001 0.02
MCWO0014.A6 -5.07 1.20 0.0001 0.01
MCWO0014.A7 -3.78 0.75 0.0001 0.02
LEIO166.A4 -5.09 1.19 0.0001 0.01
LEIO166.A5 -2.84 0.83 0.0007 0.05
%Concordance 93.50%
Correlation (c) 0.95

Yaccuracy in prediction of equation.

“correlation between observed and predicted value from eqution.
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