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Portunus trituberculatus
Crustacea

Decapoda Portunidae
Portunus

 1 2

Microsatellites  
Simple sequence repeats SSR 1~6

DNA 

3

PCR 

Cancer 
magister 4 Scylla serrata 5

Scylla paramamosain 6

Portunus pelagicus 7 Chionoecetes 
opilio 8 9 Eriocheir sinensis  10

11

1

1.1
2005 10

1.2 DNA
DNA Sau3AI

500~1 500 bp
PUC19 DNA

DH5
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1
4~6

2

2.1
622 409 bp

827 1~6 bp
697

84.28% 7~100 bp 130
15.72%

10
112

445 63.84%
152 21.81%

45 6.46% 31
4.45% 14 2.01% 10

1.43% 1

1.3
DNA

4 164 DNA 
Seqman DNASTAR 5.0  PUC19 

DNA 2

2

1
709 DNA

500~1 500 bp 622 409

1.4
1.4.1 Repeat 
number Repeat copy number

1.4.2 Tandem Repeats 
Finder Version 3.21

Tandem Repeats Finder 
alignment parameters match mis-

match indel = 2 7 7 minimum alignment score 
to report repeat=50 maximum period size=1000

Excel Tandem Repeats 
Finder

1

1 1~3 
Tab. 1 Types of 1 3 bp repeats

Repeat type  Repeat copy type  Corresponding base

Mononucleotide
A A T

C C G

Dinucleotide

AT AT TA

AG AG GA TC CT

AC AC CA TG GT

GC GC CG

Trinucleotide

AAT AAT ATA TAA TTA TAT ATT

AAC AAC ACA CAA TTG TGT GTT

AAG AAG AGA GAA TTC TCT CTT

ATC ATC TCA CAT TAG AGT GTA

ACG ACG CGA GAC TGC GCT CTG

ACT ACT CTA TAC TGA GAT ATG

AGC AGC GCA CAG TCG CGT GTC

GCC GCC CCG CGC CGG GGC GCG

AGG AGG GGA GAG TCC CCT CTC

ACC ACC CCA CAC TGG GGT GTG
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1

1. 2. 3. 4. 5. 6. .

Fig. 1 The number and percentage of repeat types

1 .M o n on u c l eo t id e 2 .d in u c l e o t id e s 3 . t r i n u c l eo t id e s

4.tetranucleotides 5.pentanucleotides 6.hexanucleotides.

46
A C

AG
214

48.09% AC AT 187
42.02% 43

9.66% 1
GC GC 14

0.23% GenBank
EU113241

8 ACT 42
AGG 35 AAT 28 ACC 21 AAG 9

ATC 7  AAC 7 AGC 3
ACT AGG AAT 2

2 1~3
Tab.2 Repeat motifs and their percentage in 1 3 bp repeats

 Repeat types

 
Mononucleotide

 
Dinucleotide

 
Trinucleotide

A AG  AC AT GC ACT AGG AAT ACC AAG ATC AAC AGC

 Number 45 214 187 43 1  42 35 28 21 9 7 7 3

Total 45 445 152

%
Percentage

  100 48.09 42.02 9.66 0.23 27.63 23.03 18.42 13.82 5.92 4.61 4.61 1.97

AGAC
14 7.3~102.5

28.4 AGAT 4
8.3~43.0 22.5

AAAT 3 6.3~25.8
16.1 ACTG 3

12.3~43.5 30.9 CACT
2 17.8~21.5
19.7 ACTA 1 52.8 ATGA

1 24.5 CCTT 1
13.8 CTCC 1

10.0 CAGG 1 8.8
AACCT

6 8.4~62.6
22.3 TAACA 2

7.0~9.6 8.3
AGGTG 2 7.8~10.8

9.3 CCTTG 1
48.2 CACCA 1

14.2 AAATT 1 6.2
TCCAC 1 5.6

AGGGGA
3 5.0~8.5
6.4 CTCTCC

2 6.7~33.7
20.2 TCTTCC 2

5.2~11.3 8.3 TCCTCG 1
10.8 AAAAGA 1

6.5 TACTGC 1 5.3
2.2 6

5~280 
12~70

82.64%
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24~72 bp
28~40 68~76

36 45
80.00% 2

12~36 285
445 64.04% 3

8~24 88
152 57. 90% 4

7~26 23
31 74.19% 5

5~12 10
14 71.43% 6

4~12 9
10 90.00% 7

2  

Fig. 2  The repeat locus number corresponding to repeat copy 

number in mononucleotide-repeat type

3  

 

Fig. 3  The repeat locus number corresponding to repeat copy 

number in dinucleotide-repeat type

4  

Fig. 4  The repeat locus number corresponding to repeat copy 

number in trinucleotide-repeat type

5  

 

Fig. 5  The repeat locus number corresponding to repeat copy 

number in tetranucleotide-repeat type

6  

Fig. 6  The repeat locus number corresponding to repeat copy 

number in pentanucleotide-repeat type
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7  

Fig. 7  The repeat locus number corresponding to repeat copy 

number in hexanucleotide-repeat type

3
3.1

46
A

C A
Fenne-

ropenaeus chinensis 12

13 14 AG
AT 12

 Takifugu rubripes AC 15

14  
8

ACT AGG AAT
AAT AAG ATC 12

AAT AGG ATC GCC 
15

16

17

AGAC
14 AGAT 4 AAAT 3

AAAY AAAT AAAG
AAAC  

14 AGAT
AAAY

 12 AGAT
ACAG AGGT ACCT

AAAY 15

AGAGG
46.3% 15

AACCT 6
TAACA AGGTG 2

De Fonzo 18

6
AGGGGA 3

14

3.2 GC

Xu 19  Penaeus monodon
CT  

n AG  AT  n 12

AT
42. 44% AC

34.42% 15

AC AG
AT AG

48.09% AC
42.02% AG

19

GC
13 14

 20 1 GCG 3  GenBank
AF295791 GC

1
GC

0.23% GenBank EU113241
Schorderet 21  6

DNA CpG
C

T
GC DNA
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GC TG AC

AC Lund 22

CpG
Zeins

C
T
GC

AC AG
3.3

PCR
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6 7
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Analysis of microsatellite sequences in genome of crab Portunus trituberculatus

SONG Lai-peng1 2 LIU Ping1 LI Jian1 LIU Zhen-hui2

1. Yellow Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Qingdao 266071 China 2. Marine Life 
College Ocean University of China Qingdao 266003 China

Abstract By sequencing randomly 4 164 clones of sequences in the genomic library of crab Portunus tritubercu-
latus were obtained. Software DNASTAR Version 5. 0  was used to assemble all of the clones in this study.The 
length of DNA sequences is about 622 409 bp totally. With the help of the bio-software Tandem Repeats Finder 
Version 2. 02 697 microsatellite repeat sequences are found in the sequences. In the 697 repeat sequences the 

number of dinucleotide repeat is 445 being the richest 63.84%  of all the repeat sequences. The second one is tri-
nucleotide repeat with 152 21.81% the third one is mononucleotide repeat with 45 6.46% the forth one is tet-
ranucleotide repeat with 31 4.45%  with 14 2.01% the sixth one is hexa-
nucleotide repeat with 10 1.43%
while the motif of C was not found among the mononucleotide repeats. In dinucleotides repeats the number of AG 
repeat is 214 accounting for 48.09% and the numbers of AC and AT repeats are 187 42.02%  and 43 9.66%
respectively. Eight classes of repeat sequences that include motifs  of ACT AGG AAT ACC AAG ATC AAC 
and AGC are found in trinucleotides repeat in which the number of ACT repeats is the largest with 42 the sec-
ond one is AGG 35 the others are AAT 28 ACC 21 AAG 9 ATC 7 AAC 7  and AGC 3  in turn. 
AGAC AACCT and AGGGGA repeats are the richest ones in tetranucleotide- pentranucleotide- and hexanucleo-
tide-repeat respectively. Only one GC dinucleotide repeat is found in the study and its GenBank accession number 
is EU113241. The reason of fewer GC repeat is possibly that methylation of C in CpG islands results in mutation of 
C-T or

Distributions of copy numbers in different types of repeat sequences are as follows copy numbers of mono-
nucleotide repeats are mainly between 28 and 40 or between 68 and 76 accounting for 80.00% totally copy 
numbers of dinucleotides are mainly between 12 and 36 accounting for 64.04% copy numbers of trinucleotides 
repeats are mainly between 8 and 24 accounting for 57.90% copy numbers of tetre- pentra- and hexanucleotides 
repeats together are mainly between 4 and 12. In general the length of microsatellite repeat sequences are mainly  
24 72 bp. Based on the above it can be concluded that the nucleotide mutation of microsatellite locations has 
been accumulated largely in a long term of evolution and there would be abundant polymorphism in these loca-
tions. Therefore it would be practical to use microsatellite to study the genome of P. trituberculatus and the meth-

kinship analysis linkage analysis
and evolutional and ecological studies. This study provides base for P. trituberculatus microsatellite researches. 

Journal of Fishery Sciences of China 2008 15 5 738 744
Key words Portunus trituberculatus microsatellite genome
Corresponding author LIU Ping. E-mail liuping@ysfri.ac.cn

18 De Fonzo V Bersani E Aluffi P F et al. Are only repeated 

triplets guilty J .J Theor Biol 1998 194 125 142.

19 Xu Z Dhar A K Wyrzykowski J et al. Identification of abun-

dant and informative microsatellites from shrimp  Penaeus 

monodon  genome J . Anim Genet 1999 30  2 150 156.

20 . DNA J .

2001 32 3 255 259.

21 Schorderet D F Gartler S M. Analysis of CpG suppression in 

methylated and nonmethylated species J . Proc Natl Acad Sci 

USA 1992 89 957 961.

22 Lund G Lauria M Guldberg P et al. Duplication-dependent 

CG suppression of the seed storage protein genes of maize J . 

Genetics 2003 165 835 848.

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

mailto:liuping@ysfri.ac.cn
http://www.fineprint.com.cn

