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Tab.1 Characterization of tilapia microsatellites

Primer
5’-3’                          

Primer sequence
/

Tm

Mg2+

/ mmol•L 1

Con. of  Mg2+

UNH971 F GGTGGGCAGTGTGTGTTTTT R TTTTCATCCAGGCCTCAGTT 57 0.8
UNH931 F ACGTTGGTTTGTCGGGTAAG R TAAGTCAGTGCGACCAGACG 50 0.8
UNH911 F AAGAGGAGAGCACGGAAACA R GTCACAAACCACAGCCAAGA 53 0.8
UNH927 F GGTGGGCAGTGTGTGTTTTT R TTTTCATCCAGGCCTCAGTT 53 0.8
UNH968 F ACTGCTCCTCCTGTGTCTGG R TCTTGCTGCTTCTCTCCACA 55 0.8
UNH899# F ACGTCACATGGAGGTGCTTA R GCTAGACCTCTGTCCCCTGA 58 0.8
UNH178 F GTCACACCTCCATCATC R AGTTGTTTGGTCGTGTAAG 55 0.8
UNH932 F AGCGCTAAATGAGCCAGTGT R TTCTTTAATGCCTGCCAGTG 53 0.8
UNH990 F GCCACAGGTGACCATGTTAG R GGTGTCTGATTGCACTGACG 58 0.8
UNH874 F AGTAAAATGGGCGAACGTGT R TGAAGCTGGGAGTTTCCTGT 59 0.8
UNH123* F GATTGAGATTTCATTCAAG R GATTGAGATTTCATTCAAG 55 0.8
UNH954 F GGAAAACGTTTGGAGAGACG R AAACGGAGCTCCTGTCTGAA 55 0.8
UNH989 F CCACCTCATACACGCAAATG R CAGCAGCAGCTGTCCACTAA 55 0.8
UNH880 F GGCAGCAGTATAACAATCACCA R TTCTGACATCCATCCAGCAG 55 0.8
UNH1003* F CAGTGTTAAGTGGCTTCACCA R AGCAAGGAACTCGAGAGCTG 55 0.8
UNH211 F CAAGGAAAACAATGGTGATA R CTTCTTGGCCTACAATTT 55 0.8
UNH208# F CTTCTTGGCCTACAATTT R CAGATGGGTGATAGCAA 55 1.0
UNH856 F GCAGCCTCACAACATCTCAG R GATGCATCATCACGGTAACCT 58 0.8
UNH919 F TGACAGCCTGGCATAATGAG R CACTGAGACTGGAAGGCACA 57 0.8
UNH106 F CCTTCAGCATCCGTATAT R GTCTCTTTCTCTCTGTCACAAG 58 1.0
UNH132 F ATATAAGAAACTGAGTCGGTGAG R TGGAAATAGAGGGTGGGTGAG 56 0.8
UNH190 F CGCGATCGAGCATTCTAA R TGTCTGCACGCGCTTTTGT 53 0.8
UNH214 F TTCCATAATTGCTTTCTG R GCACGTTTTCCATCACTTCAA 57 0.8
UNH222# F CTCTAGCACACGTGCAT R TAACAGGTGGGAACTCA 58 0.8
UNH773# F TGGCGGTAAAATGAAAATGG R CGATCCCAGACTTTGACACA 52 0.8
UNH853# F TAAAGCTCGTCCCCGTAACA R TGCGTCTCATCACTGTCTGC 55 0.8
UNH855 F ACTCCCGCTGTTGCTGTTAG R GAGGGGAGCCTACAACGTAA 55 0.8
UNH876# F TCCAAGCAGAAAAATGTGAGG R TTTCTCCTCTGGCCCCTTAT 52 0.8
UNH878* F TTTCAGGAGGACGAGCAGTT R CAGGCGGCAGATATTCATTT 55 0.8
UNH901 F CATCAGGGCTTTCTGTACTGC R TTTGATGGAAGCAAGGCTCT 55 0.8
UNH906 F AACATGCTTTCAGCCTTCGT R TGAGCAAATCCCGTCCATA 51 0.8
UNH916 F TCCAAACTTATTCCGTGGACA R ATGGCTGAGTTTGCAGACAG 52 0.8
UNH933# F GGGGTGAGGTGTTCACAGAT R GGGGCCTTAGTTTCACTTCA 57 0.8
UNH958* F TGCTTGTCTGACAGGGAAAA R TTCCAGCGAGTCACACATTC 55 0.8
UNH980 F GAAGATATGCATGCGGACAC R CACTCCCATTTCCTGTGTTG 55 1
UNH986* F AAATCGAGGTACCGCACACT R TTTCCTCAAAGGTCCCAATTT 55 1
UNH988 F TCTGTGTGCCTTGTCTTGCT R CAGGGGTTTGCAGACAGAAC 55 0.8
UNH997 F ATTCCCCAACATTTGTGTGC R ACAGCAGCATCCCTGAAAAG 59 1
UNH999# F TGCAAAGTCACAAATCCACAA R CTCCCATTCATTACCCCAAA 55 1
UNH1004# F CATCTGAGTCACGCAGGTTC R GCTGAGGTGAGTGTGATGGA 55 1

* .
Note *  means no result  means polymorphism.

TECH AG Primus
JY-SCZ7

Alpha image uv5254-220k
1.2
1.2.1 DNA

ACD 1  6
6
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DNA ddH2O 0.8%
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1.2.3 PCR PCR 20 µL
10×Buffer 2.0 µL MgCl2 25 mmol/L 0.8~1.0 µL

dNTPs 10 mmol/L 0.3 µL 20 pmol/
L  0.5 µL Taq 1 u DNA 60 ng
PCR 94 4 min

94 30 s 45~60 
30 s 72 30 s 25 72 

7 min
1.2.4 PCR 80 mg/
mL 8%

0.5 TBE 250 V 2 h
buffer 3 1

DNA Marker

9
5 s 10 mg/mL 

AgNO3 2.5 min AgNO3

10 s
NaOH 12 g Na2CO3 

0.5 g HCHO 3 mL 500 mL
50 mL 5 s

3~5 min
Alpha image

1.2.5
10 10

50~59 MgCl2 25 mmol/L 0.8~1.0 µL
PCR

1.2.6
02

10 10 83
10 30

1.2.7 Alpha Ease FC
DNA

Pop-
gene Version 3.2

allele frequency P

Observing value of heterozygosity
Ho

Expected value of heterozygosity
He

He =1
2

ip

Botstein 12

Polymorphism Information Content PIC

PIC=1
n

i
ip

1

2
1

1

n

i

n

ij
ji pp

1

222

Pi Pj i j
n

2

2.1 PCR

40
10 DNA

PCR 33
82.5%

33 32

97% 17 15
1
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Tab.2 Summary of statistics for Oreochromis mossambicus population with microsatellite analysis

Locus
Nos.of
 alleles

Size range of 
alleles/bp H0 He PIC

 Allele frequency

A B C D

UNH990 3 147 160 0.5667 0.5181 0.4619 0.6500 0.2333 0.1167

UNH880 2 138 147 0.6667 0.4994 0.3705 0.5667 0.4333

UNH980 3 192 271 0.6667 0.5966 0.5134 0.1333 0.5333 0.3333

UNH855 4 149 158 0.5333 0.6565 0.6237 0.5167 0.1833 0.2167 0.0833

UNH214 2 182 200 0.5000 0.4627 0.3514 0.6500 0.3500

UNH932 3 120 134 0.6000 0.6051 0.5329 0.2500 0.5500 0.2000

UNH874 2 210 212 0.5333 0.4723 0.3566 0.3667 0.6333

UNH954 3 129 167 0.7667 0.6605 0.5935 0.4167 0.3500 0.2333

UNH927 2 210 232 0.4333 0.4401 0.3391 0.6833 0.3167 0.0500

UNH968 2 167 185 0.4000 0.4881 0.3648 0.4000 0.6000 0.1000

UNH971 2 207 228 0.4333 0.4401 0.3391 0.6833 0.3167

UNH106 2 113 138 0.7333 0.4994 0.3705 0.5667 0.4333

UNH211 3 116 160 0.4000 0.5384 0.4334 0.3833 0.5667

UNH989 3 149 167 0.4000 0.5672 0.4799 0.3333 0.5667

UNH208 2 119 134 0.6000 0.4271 0.3318 0.3000 0.7000

Mean 2.53 0.5489 0.5248 0.4308

1 UNH968
1~10 11~20 Marker

ssr marker II.

Fig.1 UNH968 Oreochromis niloticus Linnaeus  

and Oreochromis mossambicus
1 10 Oreochromis niloticus Linnaeus 11 20 Oreochromis mos-

sambicus M stands for ssr marker II of Dingguo company.

2.2

2
15

44
2.93 4 UNH855 2

UNH927 113~232 bp
15 0.430 8

0.548 9
0.524 8 15

2.3  
15

0.686 8 0.319 2~0.914 7
0.313 2 0.066 5~0.941 6

2.4

32
30

UNH899 UNH208 6

UNH773

3 2
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 3
Tab.3 Microsatellite loci for identification of O.mossambicus and O.niloticus and their allele size

Locus

/bp Length of allele

O. mossambicus O. niloticus

UNH899 201 182 180 176 170 166 158
UNH208 119 108 105 98
UNH853 207 195 183 179 175 171 168 160 156
UNH876 159 245 217 204 201 199 193 185 164
UNH222 178 218 210 206 201 193
UNH 999 88 137 127 124 118 115 110 105
UNH 773 0 257 233 227 216

2 UNH899
1~10 11~12 Marker

ssr marker II.

Fig.2 UNH899 Oreochromis niloticus Linnaeus  

and Oreochromis mossambicus
1 10 Oreochromis niloticus Linnaeus  11 20 Oreochromis mossam-

bicus M is ssr marker II in Dingguo Company.

3

3.1

DNA

10 11

10 27
19

6
33

32 97

SSR 500

3.2
15

2.53 2~4
6.4 3~12

PIC

Botstein 12 1980
PIC 0.5

0.25<PIC<0.5
PIC<0.25

33
15 PIC

0.430 8 0.331 8~0.623 7
45.5 2 4 UNH980

UNH954 UNH932 UNH855
11 15

PIC

H

13
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0.548 9
0.524 8 Dewoody Avise 16 13

0.460 0

3.3

7
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Genetic diversity analysis of red Oreochromis mossambicus with microsatetlites 
and selection of differential loci between red O. mossambicus and O.niloticu

SONG Hong-mei1 2 BAI Jun-jie1 YE Xing 1 LIU Yu-fei

1. Pearl River Fisheries Research Institute Chinese Academy of Fishery Sciences Key Laboratory of Tropical & Subtropical Fish 
Breeding & Cultivation Guangzhou 510380 China 2. College of Aqua-life Science and Technology Shanghai Fisheries Univer-
sity Shanghai 200090 China

Abstract The genetic diversity of red Oreochromis mossambicus was evaluated by 15 polymorphic microsatel-
lite loci. These loci were screened from 33 microsatellites which were isolated from O. niloticus and produced 

O. niloticus while 32 of 33 97% O. mossambicus. It 
suggested that most microsatellite loci of O. niloticus existed in O. mossambicus. Totally 44 alleles were detected 
in the 15 polymorphic microsatellite loci with length ranging from 113 bp to 232 bp. The average polymorphism 
information content PIC average observed heterozygosity Ho average expected heterozygosity He  and av-
erage genetic distance Ds  among 30 individuals were 0.430 8 0.548 9 0.524 8 and 0.313 2 respectively. These 
results indicated that red O. mossambicus bears a high genetic diversity and a reasorable population structure. In 
addition special microsatellite loci between O. niloticus and the red Oreochromis mossambicus were analyzed in 
this study. Seven loci UNH899 UNH208 UNH853 UNH876 UNH222 UNH933 UNH773  that can identify 
O. mossambicus and O.niloticus were detected. These 7 loci would be used as molecular markers for germplasm 

Journal of Fishery Sciences of China 2008 15 3 400 406
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