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Study on genetic diverdty in three northwest chicken popu ations

ZHAN Gliarrgin' ,SUN Zhao-jun’ ,CHEN Hong"*®
(1 Colledge of Animal Science and Technology , Northwest A & F University, Yangling, Shaanxi 712100, China;
2 The Applied Research and Development Center For New Technology of Ningxia University, Yinchuan, Ninxia 750021, China;
3 Institute of Cellular and Molecular Biotechnology , XuzZhou Normal University , XuZhou, JiangSu 221116, China)

Abgract : The evalution of genetic resource of three northwest chicken populations was analyzed by u-
sing microsatellite marker on 4 loci. The result indicated that the average heterozygos of natural Guyuan
chicken natural L ueyang chicken and cultivate Guyuan red chicken was 0. 748 7,0.709 2 and 0. 733 2 ,re-
spectively ,the mean effective number alelic was 5. 129 0,3. 505 8 and 4. 468 9 ,respectively ,the average
polymorphism information content was 0. 716 6 ,0. 646 6 and 0. 570 4 ,respectively. The study indicated that
there were abundant genetic diverdty in three chicken populations ,which provided theoratical bassfor pro-
tection and exploitation of the northwest chicken breeds.

Key words: chicken;microsatellite;genetic diversity ;northwest
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, 0 112 ; 2001-03-02
36 38
, 2 3mL, 1.5mL
, , , ,- 20
. 2004-03 2005-07
, 1.1.2 K Taq DNA
dNTP PCR Buffer Tris
DNA , pBR322DNA/ Mg | Markers
3
, 1.2
GenBank 4 ( 1
,GenBand 5
1 1
1.1
1.1.1 2005-04-21
1 4
Table.1 Name,sequence structure ,anealing temperature and loading in chromosomes of the 4 microsatellite primers
Primer name Forward Reverse TemperaI/ure Chrom
MCWS55 5-TTTGTAGTTACCTGGTACTGA-3 5-GTTTGCATTGTCTACAGCTCCTTG3 55 3
MCW128 5-CACATCCTTCTTAG CAGTCAG3 5-CTGATGAAAAATTGTCCAAGTAG3S 56 4
MCW246 5-TCATAA GGCA GAGAATTCATG3 5-TTTCCATTCA GACAACAA GGC3 58 4
MCW258 5-TTCTTAGTCCTTGCCA GA GGG-3 5-CTGCA GGA GGA TGTGTCCTAG3 56 3
1.3 DNA P q,
DNA p=(2AA+AB)/2N ; q= (2BB + AB)/2N
1.4 DNA PCR AA L AA ; AB AB
PCR 12.0pL, Taq DNA ;BB BB i\
(5U/ML)0.1ML ,10 x PCR 1.2pL, X :
MgCl» 1.2YL ,dNTPs(2.5 mmol/L) 0. 19 X*=(0- E)’ E
ML, (10p mol/L)  0.25uL ,DNA -0 =
(50 mg/uL)0.5u L, 8.56 L , , 162
10s .4 30 60 min n
PCR PCR 195 PrPe, \Poy
2 min;94 30 5,56 305,72 j:iip%; h:l-iipiz;
45 s, 36 ;72 10 min ,4 m _ m
J :_Ll-i;\]i; H=1- _i-i;\]i
1.5 DNA PCR oy ;h 7 d
PCR 80 g/L H L
, 1.6.3 (PIC)
" PIC=1- S5~ 3 3 2600
1.6 e
1.6.1 X PIC=""2PIC
A B , :m L
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i Pi P; i j

1.6.4 (N© 2.1 3 4
(Ne
: 3 4

m

Nezl/iip?;ﬁ-:fi;r\le '

1 MCW55 DNA ( )
1 68 20. DNA ;7. PBR322/ MSP 242,238,217 ,201,180,160
Fg.1 Hectrophoress result of MCWS55 in L ueyang chicken
1 6 8 20 DNA amplified length of L ueyang chicken;7. PBR322/ MSP ,thelength of the lane
is 242,238,217 ,201,180,160 and 147 bp ,respectively.

2 MCW258 DNA ( )
1 1113 21 DNA ;12. PBR322/ MSP 1242 ,238 ,217 ,201 ,180,160
Fg.2 Hectrophoress result of MCW258 in Guyuan chicken
1 11 13 21 DNA amplified length of Guyuan chicken;12. PBR322/ MSP  ,thelength of the lane
is 242,238,217 ,201,180,160 and 147 bp ,respectively.

- .

3 MCw258 DNA ( )
1 1012 21 DNA ;11. PBR322/ MSP : 238,217,201 ,180,160
Fig.3 Hectrophoress result of MCW258 in Guyuan red chicken
1 10,12 21 DNA amplified length of Guyuan red chicken;11. PBR322/ MSP ,thelength of the lane
is 238,217,201 ,180,160 and 147bp ,respectively.

147 bp

147 bp

147 bp
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2.2 3 4 M CWss ,  MCWaxs
, MCW2zus MCWoass
1 , M CWss X M CWss M CW12s
, MCWoaizs , M CWass , M CWoase )
M CW.246 ) M CW.2ss
1 3 X2
Table 1 Genof requency of 3 chicken breeds andX ? test at the 4 microsatellite loci
Genof requency X 2
Lod Populations B c D E = G H | J K X 2 test
Guyuan 0.086 2 0.1552 0.1960 0.1207 0.0172 0.1897 0.1897 0.0346 0.017 2 22.9°
chicken
MCWss Guyuan 0.0303 0.0909 0.2424 0.1970 0.0606 0.1364 0.242 4 0.600 0 22.8"
red chicken
Lueyang 0.277 8 0.2222 0.2778 0.222 2 32.744 4" "
chicken
Guyuan 0.0222 0.0667 0.0667 0.2889 0.0889 0.0222 0.066 7 0.3555 0.022 2 8.433 2
chicken
MCW12s Guyuan 0.047 6 0.0652 0.1957 0.2391 0.0652 0.2390 0.152 2 10.379 4
red chicken
Lueyang 0.1000 0.3500 0.1000 0.450 0 52.0988 " "
chicken
Guyuan 0.5000 0.500 0 0"”
chicken
MCW?246 Guyuan 0.5000 0.500 0 0"
red chicken
Lueyang 0.277 8 0.166 7 0.1111 0.444 4 9.562 3
chicken
Guyuan 0.0345 0.0172 0.0862 0.0690 0.2242 0.0862 0.1552 0.017 2 0.1552 0.017 2 0.069 00. 069 034 9787 "
chicken ’
MCW2ss Guyuan 0.037 8 0.2452 0.2264 0.1132 0.1132 0.1698 0.037 7 0.056 7 58.0000 " "
red chicken
Lueyang 0.0625 0.2813 0.0938 0.0938 0.0938 03750 34.351 7"
chicken
Note: *refersto dgnificant difference; * *refersto extremely significant difference.
2.3 3 4 2.4 3 4
PIC ,
, , 2 PIC>0.5 ;0.25<PIC<0.5
2 3 , ; PIC<0.25
, (4] 3 , MCWss MCWi2s MCWoass
0.7487 0.7332; 0.709 2, M CWasg 3 )

3 3
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Table 2 Average heterozygosties and the mean locus

heterozygosities of 3 chicken breeds at the 4 microsatellite loci

Loci Guyuan chicken Gtéﬁfl?e;ed L ueyang chicken
MCWss 0.842 4 0.818 4 0.746 8
MCW128 0.785 6 0.809 2 0.655 0
MCWo2ss 0.500 0 0.500 0 0.685 2
MCWoasg 0.866 8 0.8050 0.749 9

H 0.748 7 0.7332 0.709 2
3 3 4

Table.3 PIC of the 3 chicken breeds at the 4
microsatelliste loci

. . Guyuan red "

Loci Guyuan ckicken chicken L ueyang chicken
MCWss 0.822 4 0.794 3 0.699 6
MCW12s 0.814 0 0.3308 0.592 2
MCWa4s 0.3750 0.3750 0.580 8
M CWoasg 0.854 8 0.7817 0.7137

PIC 0.716 6 0.570 4 0.646 6

2.5 3 4
, 4
4

4 3 4

Table 4 HEfective numbers of alélicinthe 3
chicken breeds at the 4 microsatellite loci

. ) Guyuan red "
Loci Guyuan chicken chicken L ueyang chicken
MCWss 6.343 2 5.507 2 3.949 4
MCW128 4.665 1 5.240 3 2.898 6
MCW246 2.000 0 2.000 0 3.176 6
M CW2sg 7.507 8 5.128 0 3.998 4
Ne 5.129 0 4.468 9 3.505 8
3
L 4 L
0. 748 7, 0. 733 2,
0.709 2; 5.129 0,
(4. 468 9) (3.505 8) ;
0.716 6, 0.5704,

0.646 6 3

0.709 2,
3.998 4,
0.646 6 2

(9] [10] [11]

0.5, ,
0.733 2,

)[5]

0.748 7
7.507 8
0. 716 6

[12-13]
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