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WE: [ B0 ] M hEEHASREERES . [ 5] RA PCRIZYWEEZNTFHAX 144 HIE wh I 394
b Y mtDNA D-loop X FEFIA8 SEEATAGIN , 7L IERN_[ 45 B & R0 = g HoAb b 07 5008 A7 A 8 15 22 4
Mro [455R ] AR EERSESFEIH, B T, C. AR GIFEHEEDHN 302%., 29.8%., 27.3% Al
12.6%, JF5 A+T V38R 57.6%; LRI 33 MEAF IR 20, R R 1 A MY 6.35%, H
A AR (E B, 29 NTRIZE B, BRI B . fEx BRI 21 Rl
BAERI AL (H) 4 0.890+0.011, ZIFMRZFEE (x {8) J 0.01641£0.00028, JF51[A1F- R TR 2 SRR A
BERT- 345515 Z HEME 53 501 8.534 1 0.017+0.004, RGEK B /i s : BrhSEX& A, B, E. FAIGS A
RERMER, &R 500153900 25.00%. 20.83%. 15.28%. 30.56% 1 8.33%. [ 4516 | $H/mRBs S x5
fe2rertEFw, et RAUR LG LA 5T b3y, H5 el —esfsat.
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Genetic Diversity of mtDNA D-loop Region in
Tengchong White Chicken
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(1. Department of Animal Husbandry & Veterinary Medicine, Yunnan Agricultural College of Vocational
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Abstract: [ Purpose] In order to clarify the genetic background information of Tengchong White
Chicken. [ Method ] The sequence variation of mtDNA D-loop region of 144 samples collected from
Tengchong White Chicken was detected by direct sequencing of PCR products. On this basis, com-
bined with published data from other indigenous chickens in Yunnan, the population genetic analysis
was carried out. [ Results ] In the sequences of Tengchong White Chicken, the average contents of T,
C, A and G were 30.2%, 29.8%, 27.3% and 12.6%, respectively. The average A+T content of the se-
quences was 57.6%. A total of 33 variable sites were detected, accounting for 6.35% of the total num-

ber of nucleotides detected, of which 29 were parsimonious information sites and 4 were single in-
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formation sites. The main form of data mutation was transition. A total of 21 haplotypes were found in

this population. Haplotype diversity (H), nucleotide diversity (x), average nucleotide difference

between sequences and mean diversity in entire population were 0.890+£0.011, 0.01641+0.000 28,
8.534 and 0.017+0.004, respectively. The phylogenetic analysis showed that Tengchong White Chick-
en included 5 maternal lineages A, B, E, F and G, and the proportion of each lineage was 25.00%,
20.83%, 15.28%, 30.56% and 8.33%, respectively. [ Conclution ] Tengchong White Chicken is rich
in genetic diversity, which is different from other Yunnan indigenous chickens in the proportion of

lineage composition, and has certain genetic differentiation with them.

Keywords: Tengchong White Chicken; mtDNA D-loop; genetic diversity; maternal lineage; genetic

differentiation
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W AR A A TR KOs fE 2
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FRIMGE LR, 38 SRR S 2 A A XS
FhAFE— AL 2257 . ABFGEEE T s w538
PR RAR B Pt S
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1.1 MR

ExmBE Bl Ak i A
LESHRET 144 HEEMT (3. 60, Q: 84)
P IMEAE i, B R SRFRIK I 1 mL. F b
BRI G SURAE, TR IELAS I 1 X A (1
FRERIE . Tk R HAE AR HARENE

R T G b VO 1 S X 35 AE 2 AR MR
W, ASLEE D RFR 11D 7 R R
647 %5 mtDNA D-loop X 751 H T 5 A Wi 58 5 ¥
AT RSB
1.2 JE[KZH DNA FI$2EL

K H By —SA 5 e BOE S UL 4 DNA, B
K72 B LIU M k. SR, ] Nano-
Drop 2000UV-VIS 4336 1T (Thermo Fisher Sci-
entific, Waltham, MA, USA) Il H 5 ik B Al
g, FRREAL 100 ng/pl.
1.3 HE By 38 &7 51 e

H R By 38 Xy fr s 5| A R, S 1R
FUMIHITO "7k, WA TAY TR (L)
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1.4 BdEgit ot

Frak P N TR AR, Dhoseq A% Ui
t, A ClustalX {447 b, 2R 1] DnaSP
6 ¥ F #E 4T DNA JF 90 434, A4S HEIR 2 2540
oo ZAME . R . BERERSAL S s AL EE
EAEMTHE RS . H MEGA 6 B R RE
PRI Z e, SEAT B Ay L0 A I 2R 1Y)
X143, R AR (neighbor-jointing, NJ) F4) 4
RGERER

2 HERESR

21 JFHNER T
AWEFEY G F BEK 539 bp, N mtDNA
D-loop X5 1 SR IX T 1) o g i) ) Jo f 4%

ZWIFAE, FHTFARMS BT 5B R 520 bp.
JFHIH T, C. AR GV &8558 30.2%.
20.8%. 27.3% 1 12.6%; 4] A+TF¥ & H K
57.6%, £ mtDNA FFIIRHAF . FF 51 o LA
B 33N, 2RI A R A6 BB
6.35%, AREIIHANMI, AT 2 i
s Fe4 0 1.54%, Eid N 0.19%, FEaEidn Lk
RAIE N 934, fTERIN 33 DB AET, U
—fF B 44, TRTZME B 29 4. A
LR B 21 FpEp R Horp AR HO2 . HO3.
HO8 1 H11 fERER T b7 Ll 2, fs AT %R
3K 18.75%, 18.75%, 11.81% F1 13.19%, 7
WIFFE T ASEIN 2] (1) 58 AR A7 0, B 45 A R 15 1 AR S
(=S Y SN
AR W EXS TS50 kRHY 114
= M HA 5 M9 1Y 647 £5 mtDNA D-loop [X 5]

111112222222222222223333333333334

FER 677791122334455566890011112467994
haplotype 714792758463646915162603572222166
HO1  TTTATATCCCTTTTTACCACCTCCTATACACTC
HO2 ... T
HO3 C....G.T....C........... Covivinn
HO4 C....G.T....C........ C..C..... T
HO5 CC...G.T....C........... Covivinn
HO6  ..... GC. CC.C.T..... T.C....... T
HO7 ..... GC. CC.C.T..... T.C..G T
HO8 CGC CC.C.T..... T.C....... T
HO09 GCGC. CC.C.T..... T.C....... T
HI0 ..... G...TCC.CC.T..... T..C...... T
HI1 ..... G...TCC.CC.T..... T..CA..... T
H12 ..... G...TCCC.C.T..... T..C..... CT
HI3 ..... G...TCCCCC....... T..C...... T
H14 ..... G...TCCCCC.T..... T..C...... T
HIS ..... G...TCCCCC.T..... T..C.G T
Hle ..... G...TCCCCC.TT....T..C...... T
H17 ..... G...TCCCCCGT..... T..C...G..T
HIg8 ..... G..TTCCCCC. TT. ... T..C...... T
HI9 ........... CC.C.T. . AT.TT..C.T...T
H20 ........... CC.C.T.GAT.T...C..... T
H21 B CC.C.T. . AT.T...C..... T

T: HOL~H21 fRSRAEME vh TG i R BE 21 ASAFER, RS A5 HOL JP AT AR ; B RS- —AR SR, B —51 L3

FALNL IO EAR S o

Note: HO1-H21 represents 21 haplotypes found in the samples of Tengchong White Chicken; “-” are identity with the reference sequence HO1; the numbers

in the figure are read by column, and the values on each column represent the location information of the mutation site.

1 BEHAEIE mtDNA D-loop XHIBASALE R E X HI 5 E5H
Fig. 1 Polymorphic sites and defined haplotypes in mtDNA D-loop sequences of Tengchong White Chicken
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WATEEA 0T, 3RAS = pa 45 3t RO RER 85 2 R
PEEER (R 1), TEEA g 5 XS 8 s 46 rp 3k
62 NS, H R —{F B AT 84,

AL 544, HhafisE 87 AR, M nh s
X5 AN Y 2 B HAb I T XA LG, REARE S 2
FEPEKCE RIS B

R1 =R 12 M FHIBEERIRE SR

Tab. 1 Genetic diversity in 12 indigenous chickens in Yunnan

S SRS LRIt BAE R HENE WHBRZ L T A 3 A B Y
population sample size number of haplotypes haplotype diversity nucleotide diversity within mean group distance
TLB 53 16 0.855+0.036 0.01715+0.000 58 0.018+0.004
DWS 139 13 0.083+0.018 0.01467+0.00045 0.015+0.003
LPS 47 7 0.545+0.079 0.004 65+0.00129 0.005+0.001
XCB 36 12 0.884+0.027 0.014 52+0.00098 0.015+0.004
WD 72 26 0.922+0.018 0.01534+0.000 80 0.016+0.003
MJB 48 12 0.829+0.039 0.01559+0.000 68 0.016+0.003
PJ 50 13 0.883+0.028 0.01503+0.00099 0.016+0.004
Lver 48 13 0.907+0.018 0.01590+0.000 56 0.016+0.003
YLS 68 12 0.851+0.029 0.01342+0.000 80 0.014+0.003
HPB 36 12 0.867+0.038 0.01547+0.000 85 0.016+0.004
LBG 50 9 0.784+0.039 0.01166+0.001 55 0.012+0.003
TCW 144 21 0.890+0.011 0.01641+0.00028 0.017+0.004

7E: TLB. MBI %% ; DWS. KEILMEAG; LPS. 2% EX; XCB. S EG; WD. iiE; MIB. ¥HEMWLAY; PI JXY; Lver. B4t
H53; YLS. ZEEMY; HPB. HFF 5%, LBG. frfimMiig; TCW. I Exy; .

Note: TLB. Taliu Black-bone Chicken; DWS. Daweishan Mini Chicken; LPS. Lanping Silky Chicken; XCB. Xichou Black-bone Chicken; WD. Wuding
Chicken; MJB. Pu’er Feathered Feet Chicken; PJ. Piao Chicken; Lver. Nanjian Green Ear and Black-bone Chicken; YLS. Yunlong Short leg; HPB. Huaping
Black-bone Chicken; LBG. La-Bai High Leg Chicken; TCW. Tengchong White Chicken; the same as below.

2.2 BERBL

AR E 50 KRN 11D XS
A E RS DI L = N Va2 5 O OB 1 s o 1= 4
(Fg) M 0.14805, HEAR[H]FE UL N,=2.88. =M
12 /i 7 AR 1Y Fy, 7E 0.0000~0.5874 2 Ji] ;
Horp, 22PN 5 HAh 2= e by XS AR ] 35 1%
Ve ta o Nl TF:wish RS it] e G RS e - it
S B S 3G AR R XS | b S
T X0 (B 35 AL o fb e/ o 1 v S5 39 5 Ho A
11 b5 XS BER ] ) Fy 75 0.018 1~0.3412 22 ],
Horpr, BS54 g s b, 5
PRGN AL iR, T A 12 AN
XS HEAAR [R] ) 35215 oAb He BORa 2 1 SR LI 2,
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GIRHE NI TCAR R Gehs . Kl 3 fiR: 7TE RS
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() S ARt R, 405l LIu 40F MIAO 45
E X ZEA mtDNA B R R AL B, E. FHIG
AHXT R o S wh 3548 v ke BLAY 21 S FRLAE RS (HO 1~
H2D) AR AT LRl B E g R R, Hodp

HO3~HO05 J& T A fit &, HO1 A1 HO2 J& T B &,
HO06~HO09 J& T E tt &, HI0~HI8 J& T F itk &,
HI19~H21 J& T Gt R . A5 L kXL T
BRI R o B A5t R AEREA T o A LA D
%2, mF 12 DU RSHERT) mtDNA B R R
MSEEH 3~7 DA, Hrf, TS EE AN
HRMRED, MRELHAXYRE ., SCK
) 2 e el 7 AR LG, S w5 XS A T R 4
A A XS A B AN
3 Wit

AW 144 HEHEGFEIT 33 4%
AR, PSR ZAEIE R 0.890+0.011; BHFRZE
FEFE R 0.01641+0.00028;  HF 1A N 353 1% I 2 I
AR AR R 0.01720.004, — A% TR
ZHEARZHAREG I, it e
FEVE ) R ZEAR AR TE =B 12 A 7 0 B R
o, R ZREERAL, HR R
XS s BR T LR RSk, BRI IRZ
FE R TR Py a5t A5 R 2 1 8 T LA . 5
EL ARG f H [ — S At b XS R LB, S v
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| XCB
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BV
| LBJ
TLB
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L vis
TCW
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—t
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TE: TLB. B 593%; DWS. KEIIIMZG; LPS. 3P4 EM; XCB. PilfSax; WD. iES; MIB. HBMLS; PL BIM; Lver. miisk
HO38; YLS. ZIPMEMRG; HPB. 5838, LBG. HfAmilxg; TCW. rHhE5is,

Note: TLB. Taliu Black-bone Chicken; DWS. Daweishan Mini Chicken; LPS. Lanping Silky Chicken; XCB. Xichou Black-bone Chicken; WD. Wuding
Chicken; MJB. Pu’er Feathered Feet Chicken; PJ. Piao Chicken; Lver. Nanjian Green Ear and Black-bone Chicken; YLS. Yunlong Short leg; HPB. Huap-
ing Black-bone Chicken; LBG. La-Bai High Leg Chicken; TCW. Tengchong White Chicken.

E2 ETEE 12 MAGEAERIESEE S e BRI R AR

Fig. 2 Clustering tree constructed by genetic differentiation index between 12 indigenous chickens in Yunnan

®2 TR 12 NG BRHARE R MG AR L

Tab.2 Clade composition ratio in 12 Yunnan local chickens

Pk tH R4 H/% clade composition ratio 1R
population A B C D E F G H number of clades
TLB 35.19 5.55 5.55 16.67 27.78 9.26 6
DWS 11.51 23.74 10.07 30.94 432 17.99 1.44 7
LPS 2.13 89.36 8.51 3
XCB 58.33 2.78 38.89 3
WD 34.72 22.22 12.50 12.50 15.28 2.78 6
MIJB 45.83 2.08 8.33 16.67 27.09 5
PJ 16.00 44.00 2.00 22.00 16.00 5
Lver 22.92 14.58 4.17 10.42 16.67 31.25 6
YLS 14.71 14.71 14.71 44.18 441 7.35 6
HPB 38.89 8.33 2.78 13.89 8.33 27.78 6
LBG 20.00 4.00 2.00 74.00 4
TCW 25.00 20.83 15.28 30.56 8.33 5

MR MR R i, &R p T
RN RS T, FEZMEREHT, X9
PR ARG IUCHFEAL T, ZELGH
T3 SR SE PRI AR — 3, 120G KT 2
IRIPGE AT MU AR R R R B4 T T 12
JRHY o PRI, 2R X 2 1l 4 A AR R SO 7%

SR RAT R 3 L o

TR AL LT 7R . 2 B XS R Ak )
ARSI e, b, 2HENS
7 HA b T7 R AR (]38 AL 70 e fe K o AR EE T
i, BTG g A T RS A7 A R EAL e
R o, %38 54t B 5 A 5 15 1 1l
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3 ETHEHES D-loop FHIMENREL BN
Fig. 3 Phylogenetic tree constructed by using mtDNA D-loop sequences of Tengchong White Chicken
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