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Genetic diversity and breed origin of Huanglang chicken inferred
from mitochondrial DNA D-loop sequence
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Abstract: Fifty Huanglang chickens were selected to directly sequencing using the PCR products. Geographic
distribution of the clades of chickens from China was analysis. The results showed that Huanglang had high levels of
genetic diversity, with nucleotide diversity, nucleotide differences and haplotype diversity were 0.012 54+0.000 94, 6.569
and 0.886+0.035, respectively. In the 26 variable sites, 23 haplotypes were defined, 13 of which was new. These
haplotypes were belonging to clade A, B, C and E, respectively, and E was dominated haplogroup. Phylogenetic analysis
and geographic distribution of the clades suggested that Huanglang originated from north and southwest China, and the
gene flow with neighbor chickens was contributed significantly to this breed formation.

Keywords: Huanglang chicken; DNA D-loop sequence; genetic diversity; phyletic evolution; geographic distribution

[1-2]
[31
IgFs H#A: 2015-08-05 1£E BHA: 2016-01-05
£&mHE (2014A030307018) < i (CQX019)
(2015A020208020) (2013GA780066) (2015KIM03)
fE& & (1982—) *

zfs@jyu.edu.cn



76 ( ) http://xb.ijournal.cn 2016 2
10xPCR Buffer 3 uL  dNTP mixture(2.5 mmol/L)
2.4 uL 0.3 uL(20 pmol/L) Tag DNA
( )15 U DNA
100 ng 94 C 4 min 35
(94 C 30s 63°C Imin 72°C 50s)
DNA(MtDNA) 72 °C 10 min PCR 1.5%
()
[4-8] -
DNA D-loop 1.2.2 FFIaHr
BioEdit 7.2.5M!
Clustal X [
NC_007235
1 #RERAZE DnaSP50 1
1.1 #E (haplotype diversity) (nucleotide
50 30 diversity)
20 D-loop
02 05mL 2% EDTA NETWORK 4.6.1.3 (4
-70 C (Median-joining networks) /
D-loop GenBank(http://www.ncbhi.nlm. 3 1M MEGA 6.0 16l
nih.gov/nuccore/) HiPure Blood DNA Kimura 2—parameter (K2P)
Mini Kit( ) DNA 20C (neighbor—joining  NJ) 1000
(bootstrap)
1.2 FH*
! 2 FERE5HHR
1.2.1 PCR¥ 3555 ‘ .
21 BESHMESH
D-loop L16750(5'-AGGACT
ACGGCTTGAAAAGC-3"T)  H522(5-ATGTGCC 1 DNA D loop
TGACCGAGGAACCAG-3' % pCR 30 UL
F1 HEBRBLAKIIR DNA D-loop B R FER R HARRMRMAZ HERLKE
Table1 Variable sites and shared haplotypes among the different sub-region in China
b
. 12222222222233333333333344
61124445688901134566699934 .
72752366116660502513716956
TATCGTTTCAACTCTCATACTCTGGC
A0L(1) CG.T..C....... Covovnn 49 4 84 174
AB2(3) CG.T..Coounnn Covennn A 4
A8L(1) CG.T..C.T.....C...Tue. ..
BOL(2) e 154 15 165 146
B20(15) e A 7 1
B76(1) ... Toviiiin, A
B77(1) CG.T..C....... Covvnnn CA.
B78(1) e T. A..




42 1 DNA D-loop 77
& UE)
b
. 12222222222233333333333344
61124445688901134566699934 ¢
72752366116660502513716956
TATCGTTTCAACTCTCATACTCTGGC
B79(1) CG.T..C.oo..CuCo Ae.
B8O(L) ... Coveeee A..
B8L(2) e C..... A..
B82(1) ... Coeeeeie C.
B83(1) T A.. 1
B85(1) ... oo A.. 1
BO3(1) el Cootn Covtnn. G..
C01(2) .G..ACCC.G...TC.G. . TC. . ... 23 56 19
C66(8) .G..ACCC.G. .. TC.G. . TC. . A. . 1
C69(2) .G..ACCC. G. .. TC.G. . TCT. A. .
C70(1) . G. . ACCC. G. .. TCTG. . TCT. A. .
C71(1) .G..ACCC.G...TC....TC..A
E09(1) .GC..CCCT....TC.G......A.T 2 5 8
E132(2) .GC..CCCT....TC........ AT 2
a b NC_007235
c
PCR 524 bp mtDNA 27.52%) (311  43.02%)
D-loop 50 D-loop (244 40.46%)
26 (24 2 ) (19  26.76%)
4.96% (singleton variable
sites)7 (parsimony informative
sites)19 ( 1) T C A G
30.1% 30.0% 27.5% 12.4% A+T 57.6%
G+C (42.4%) 0.012
54+0.000 94 6.569 26 -
23
0.886+0.035 13 B20
C66
22 ARE#EMNSH 7
GenBank 390 N
(unrooted NJ \ !
tree) 13 (Al
W-2) A B C E FEA-L, W-ZFREE
5/50 29/50 13/50 3/50 B ANy #HHHmDNALALSE,
o T EA U T R LA
(1 1) 2658 ) BRI
A 315 B 0.005
490 C 99 1 390 M GenBank T £ 95 AG R4 B8 & fE 5
E 17 (1) A1 23 FhE RIS S SR MR O TR AP HEMY
4 Fig. 1 Unrooted neighbor—joining (NJ) tree of 390 haplotypes in
domestic chickens and red jungle fowls downloaded from
(7 (347 GenBank and 23 haplotypes in Huanglang



78

( ) http://xb.ijournal.cn

2016

2.3

BT RYIIE S

2

NETWORK

A G C T

B2 FEIHMIAIMEE

Fig.2 Network profiles of the major clades

2




42 1 DNA D-loop 79
F2 PERGEEHNZMMESH
Table 2 Geographical distribution of the major clades in domestic chickens of China
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