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Polymorphism distributions of microsatellite loci in
Chinese Hol stein cattle

YAN Linjun*® ,CHEN Hong'* ,FANG Xintang' ,ZHAN G Run-feng’ ,
BAO Bin' ,ZHAN G Hai-jun*

(1 Instituteof Cellular and Molecular Biology , Xuzhou Normal University , Xuzhou, Jiangsu 221116, China;2 College of Animal
Science and Technology , Northwest A & F University ,Shaanxi Key L aboratory of Molecular Biology for Agriculture,
Yangling, Shaanxi 712100, China; 3 Nantong Agriculture College, Nantong, Jiangsu 226007 , China)

Abgract : The polymorphism distributions of microsatellite loci, ET H225, BM1824, BM2113 and
ET H152 were detected in Chinese Holstein cattle by Polymerase Chain Reaction and multiplex gel electro-
phores s followed by silver staining. Heterozygosity ( H) , effective number of alleles (Ne) , Shannon’ sin-
formation index (S) , polymorphism information content ( PIC) and fixation index ( F) were calculated. Re-
sults showed that all loci did not obey Hardy-Weinberg equilibrium. H, Ne, S, PICand Fof ET H225 locus
were the highest , and they were 0. 913 0,11. 488 2,2. 574 4,0. 906 6, - 0. 095 3,regectively ,which
showed that the polymorphism of ET H225 locus was richer than that of the othersand thislocus had more
possbilities to be chosen.
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Table 1 Characterization of the four microsatellite loci and conditions of PCR

Mg?*/ (mmol - L - 1) /

Lod Primer sequences Neal temperature Chromosome No.
iz S ERASSTETTTITCAATE l
BMZU3 ol CTTCOTGA GAGAA GRAACACE L 56.4 :
s COSTACocReeTecere ;
ETHZ25 L. nCATGACAGOCAGCTGCTACT -3 LS 65.9 °
1.2 PCR Hardy- Weinberg
PCR 12.0uL , 0.5U A B 2 ,
TaqgDNA ,25 mmol/L MgCl. 1.5p L ,10 x p q,
Buffer 1. 2pL ,2.5 mmol/L dNTPs 0. 75u L ,100 p=(2AA +AB)/2N,q=(2BB + AB)/2N
ng DNA , 10 pmol  PCR X? X°=(0- B)* E
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1- 7. Sample numer of Chinese Holstein;M.pBR322 DNA/ Mspl marker
22 198 226 bp,202 bp ,
2 , BM1824 15 0.308 7; 5 , 202-220
, 190 224 bp, 212 bp , 0.6107
, 0.2190; 19 ET H225 15 ,
, 194-212 , 140 178 bp,174 bp ,
0.299 3 BM 2113 16 0.157 7; 17 ,148-174 bp
, 130 168 bp ,132 bp , 0.2752
, 0.1541; 16 X? : 4
,132-152 , 0.2397 Hardy- Weinberg
ETH152 8 ,
2 4
Table 2 Allele and genotype frequencies of four microsatdlite loci of Chinese Holstein
/ bp X2
Loci Allele Allele frequencies Genotypes Cenotype frequencies Lod equilibriumX 2 test
190 0.025 5 190-204 0.007 3
192 0.087 6 190-208 0.043 8
194 0.178 8 192-208 0.007 3
196 0.094 9 192-210 0.167 9
198 0.069 3 194-206 0.014 6
202 0.018 2 194-210 0.043 8
204 0.0255 194-212 0.299 3
206 0.014 6 196-212 0.124 1
208 0.025 5 196-214 0.058 4
BM 1824 210 0.105 8 196-216 0.007 3 288.4105 * *
212 0.2190 198-212 0.007 3
214 0.069 3 198-214 0.080 3
216 0.029 2 198-216 0.0511
222 0.018 2 202-206 0.007 3
224 0.018 2 202-212 0.007 3
202-222 0.021 9
204-222 0.014 6
204-224 0.029 2
206224 00073
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2 Continued of the table 2

/ bp X2
Loc Allele Allele frequencies Genotypes Cenotype frequencies Lod equilibriumX 2 test
130 0.1130 130-138 0.006 8
132 0.154 1 130-148 0.1233
134 0.017 1 130-150 0.089 0
136 0.0137 130-152 0.006 8
138 0.099 3 132-148 0.0137
140 0.078 8 132-150 0.054 8
142 0.027 4 132-152 0.2397
148 0.068 5 134-154 0.034 2 . %
BM2113 150 0.071 9 136-160 0.027 4 639.209 3
152 0.1233 138-160 0.0205
154 0.017 1 138-162 0.164 4
160 0.024 0 138-164 0.006 8
162 0.082 2 140-164 0.1370
164 0.0719 140-166 0.020 5
166 0.034 2 142-166 0.047 9
168 00034 142-168 0 006 8
198 0.040 3 198-218 0.080 5
202 0.308 7 202-218 0.006 7
204 0.100 7 202-220 0.6107
206 0.050 3 204-222 0.201 3 . *
ETHI152 218 0.043 6 206-226 0.100 7 429.778 2
220 0.305 4
222 0.100 7
226 005023
140 0.043 6 140-164 0.087 2
142 0.083 9 142-164 0.033 6
144 0.047 0 142-166 0.120 8
146 0.050 3 142-168 0.013 4
148 0.144 3 144-166 0.006 7
150 0.063 8 144-168 0.040 3
152 0.067 1 144-170 0.047 0
164 0.060 4 146-170 0.060 4
ETH225 166 0.063 8 146-172 0.040 3 646.739 1 * *
168 0.030 2 148-168 0.006 7
170 0.0537 148-172 0.006 7
172 0.026 8 148-174 0.2752
174 0.157 7 150-172 0.006 7
176 0.077 2 150-174 0.040 3
178 0.030 2 150-176 0.080 5
152-176 0.073 8
152-178 0 0RO 4
LR (P<0.01)
Note: * * means the loci were not at the Hardy-Weinberg equilibrium (P<0.01) .
2.3 Shannon
3 , ETH225 :ETH225>BM2113>BM1824 > ETH152 4
Shannon 0,
, 0.913 0, , Hardy- Weinberg
11.4882,2.5744,0.906 6 -0.0953, 4 ; , 4 ,
, ET H225 ,
; ETH152,
4
3 4
Table 3 Cenetic diversity indices of four microsatellite loci of Chinese Holstein
Shannon
Lo Heterozvaost Eff ective number Shannoris Polymorphism Fixation i ndex
ygosty of dleles information index information content
BM 1824 0.878 6 8.233 8 2.350 1 0.867 5 -0.1382
BM2113 0.907 1 10.768 4 2.5109 0.899 7 -0.102 4
ET H152 0.782 6 4.599 3 1.754 2 0.753 3 -0.2778
ET H225 0.913 0 11.488 2 2.574 4 0.906 6 - 0.095 3

1 5bp
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