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GenBank , GUO078555—
, 2009 5 GU078569, GU586071-GU586097, EU130924—
5 ’ EU130935, GQ257616—-GQ257566 primer5
2009 10 64 F, .
, 35:29 96 ; 4 ;
, 20
1.2
DNA, PCR 10xPCR 2.5
Strauss! !¢ ( ) uL, MgC1,(25 mmoL/L)1.5 uL, Tag DNA (5
12.1 SRAP T 10 U/uL)0.16 pL, (25 pmol/L) 0.1 pL,
10 100 SRAP dNTP(2.5 mmol/L)1.5 puL, DNA 1.0 pL,
(D ddH,0 25uL PCR :94°C
5 min; 94°C 30 s, 30 s, 72°C 45 s,
PCR 10xPCR 25 30 ; 72°C 10 min; 4°C
uL, MgC1,(25 mmoL/L)1.5 uL, Tag DNA 5 SRAP
U/uL)0.16 pL, (10 pmol/L) 2.0 pL, 124 (P 0.05)
dNTP(2.5 mmol/L)1.5 pL, DNA 1.0 uL, 11 13 SRAP
ddH,0 25uL PCR £ 94°C 11 121 SSR
5 min; 94°C Imin, 35°C 1 min, 72°C SRAP
lmin, 5 :94°C 1min, 50°C I min, M(1-10) E(1-10)
72°C Imin, 35 ; 72°C 10 min; C D -
4°C M7E10-194 Me7
8% Em10 , 194 bp
1.2.3 SSR SSR 1.2.5 0 1
40 SSR (GenBank ( “.loc”),
GU189600—-GU189639), 106 ,  JoinMap3.0(Van Ooijen and Voorrips,
#z1 SRAPHRIELETHFSIMFINRES
Tab.1 List of SRAP forward and reverse primer used in this study
SRAP SRAP
SRAP marker forward primer SRAP marker reverse primer
Mel TGAGTCCAAACCGGATA Eml GACTGCGTACGAATTAAT
Me2 TGAGTCCAAACCGGAGC Em2 GACTGCGTACGAATTTGC
Me3 TGAGTCCAAACCGGAAT Em3 GACTGCGTACGAATTGAC
Me4 TGAGTCCAAACCGGACC Em4 GACTGCGTACGAATTTGA
Me5 TGAGTCCAAACCGGAAG Em5 GACTGCGTACGAATTAAC
Me6 TGAGTCCAAACCGGACA Em6 GACTGCGTACGAATTGCA
Me7 TGAGTCCAAACCGGACG Em7 GACTGCGTACGAATTCAA
Me8 TGAGTCCAAACCGGACT Em8 GACTGCGTACGAATTCAC
Me9 TGAGTCCAAACCGGAGG Em9 GACTGCGTACGAATTCAG
Mel0 TGAGTCCAAACCGGAAA Em10 GACTGCGTACGAATTCAT
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ambi, 1944) (centimo- 52 R
rgan, cM), MapCh- 38
art version 2.2 (Voorrips, 2002) , 73.1% 38
, 1:1 21 (
1.2.6 10 11 ), 1:2:1
- - (n); 17 ) 14
(s)= / ; 26.9%
= -1; 2.3
= / 344
(1) SRAP 38 ,
(Gop) =4 27 ( 2
; (Goa) 148 SRAP 53 ,
2) (Go), 3 35, 18
Ga G Gy 2~8 ,
2, 33, 6.7~91.2
i Ge1=Goa cM , 49.0 cM,
+2xsxn; Gep (m+1)/(m-1), m 1.4 cM, 13.1cM
997.2 cM, ,
G. Ga Ge 2270.5 cM
(3) Cor=Gofl Ge ,
Cos= Goa / Ge G 42432cM, G, 45079 cM,
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4 380.6 cM
2.1 SRAP 22.76%, 51.83%( 3)
100 SRAP MapChart
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Tab. 2 Microsatellite loci on the linkage map of Macrobrachium nipponense
(53"
locus primers sequence (5'-3") T/ C accession no.
WXMO01 F:TTCCCCACGCACCTCAAT R:GACATCCATGCAAAGCAACAG 54 GU189600
WXMO02 F:GCCATTTTCTCATAAGGGT R: ACGGTGGTATTCAGGGAT 54 GU189601
WXMO06 F: TTGGCAAGTCTCGTCTGATG R: CGAGGAAACGCCTGCTAC 54 GU189605
WXMO07 F: CGACGAGGCAACAGAATA R: TGATAATGCGAGGGAGTA A 54 GU189606
WXM13 F: ATGAAGGTAAGTGGCTGAGA R: TCACACGTAAAGTTTTTGGA 58 GU189611
WXM15 F: TGACAACGAGACTGCTAA R: TTGACGCTGCTTACATC 60 GU189613
WXM17 F: GAAAGGAACTTCAAGAGGC R: GGACAGTGAGCAAAGCATC 54 GU189615
WXMI18 F: TCGATGGCGACTTGCA R: CCTCTGCCCTGACTTGAA 60 GU189616
WXM20 F: TCCCGATGAAAGGCACA R: TAAAGGCGGTGATGAT 60 GU189618
WXM27 F: ACAATTTAGGTGACGCTC R: TGCATGAATGCTGGTAT 58 GU189623
WXM32 F: TTGTGACGCCAGAGTG R: GCTTGTAGAGCGCCTAT 60 GU189628
WXM33 F: TGGTCCTGTTGTCTTTCT R: GTTGCTCGGTCTATGC 54 GU189629
WXM35 F: GTAACAGGGACTAGCAATG R: ACCGCAAGACTCAACC 58 GU189631
WXM41 F: GTGGCCTTTGACTACG R: TGTCAGCAACAACGAGA 54 GU189637
WXM42 F: GTGGGGTTTCACTGGT R: AGCTGCCTCCTGACTAA 54 GU189638
MaN27 F: CATCGAGTGAAGAGGTGT R: GTCATAAATGCTGCTACG 52 GU078564
A28 F: TGCATTCCCAATTTCTC R: CTTAACCAACTTCCATCGT 50 GU586071
B9 F: TGGTGGTAGTTGAATTAGAAGG R: AGCACAGGAAGGGAAGG 52 GU586074
B21 F: GCTTGCTGTAACCGAC R: TTGCTACACCAGGAAAT 50 GUS586075
B70 F: CCAACCATCGGCTTTC R: TGACCCGTTTGTAGTGC 50 GU586091
Cc77 F: GTCCGATAAATCCCACA R: TCCTGCTCTTCCGTTC 50 GU586080
Mni009 F: AGAAAGGGACTGGTGG R: GTCTACAGGAAATGTAAAGC 50 EU130930
Mni055 F: ATCACCCTCAATAGCA R: CCAAGCCTGTAAAATG 50 GQ257552
Mnil00 F: GAAATAGAAGACCTCCTGC R: TGTAAACAATCCCACTCAC 50 GQ257597
Mnil02 F: ACCTCGGGAATATCTCATC R: AGTGGCATCGTGTCAGC 50 GQ257599
Mnil05 F: TGGTCCACCCAAGTCT R: CCTGGCGTCTCATTTA 52 GQ257602
Mnill5 F: AACAGTAAACGGAGTAGAAA R: CGAATGGGAATGAAAG 50 GQ257611
x3 FIMEEEBEIESS F, , F, BCl ,
Tab.3 Summary of the linkage maps of M.
nipponense
item result
linkage groups 53 F,
33
average no.of markers per group
/M 13.1
average marker spacing [12*14]’
, /M 49.0
maximum marker spacing
/eM 6.7
maximum length of linkage group >
. ' /cM 912
maximum length of linkage group
/cM observed genome length >
997.2
gf 2270.5 3.2
/cM estimated genome length >
Ga 42432 DNA
Ger 4507.9
G. 4380.6 (random amplified polymorphic DNA, RAPD)
% gz‘nome coverage 2276 AFLP (amplified fragment
Con 5183 length polymorphism, AFLP)  SSR

b
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Fig. 1 Linkage map of Macrobrachium nipponense
Markers are shown on the right of each group and the adjacent marker spacing is displayed on the left in Kosambi, cM.
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Construction of a genetic linkage map for oriental river prawn (Mac-
robrachium nipponense) using SSR and SRAP markers

QIAO Hui" 2, WU Yanz, FU Hongtuol’ 2, GONG Yongshengz, JIANG Sufeiz, XIONG Yiwei’

1. College of Fisheries, Nanjing Agriculture University, Wuxi 214081, China;
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisher-
ies Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China

Abstract: The oriental river prawn, Macrobrachium nipponense, is widely distributed throughout China, Japan,
Korea, and Burma. This species is of economic importance in China where about 209 000 t are produced annually
by intensive culture. However, the economic value of the species has declined significantly in recent years due to
genetic retrogression. To facilitate genetic improvements, we constructed a genetic linkage map for oriental river
prawn using SRAP and SSR markers and pseudo-testcross mapping. A total of 175 makers including 27 microsa-
tellite and 148 SRAP makers were mapped in 53 linkage groups. The number of markers per group ranged from 2
to 8 and thirty-five groups included no less than three markers. The average number of markers per group was 3.3.
The length of groups ranged from 6.7 ¢cM to 91.2 ¢cM (Kosambi). The maximum space between adjacent markers
was 49.0 cM while the minimum space was 1.4 cM, with an average distance between markers of 13.1 cM. The
framework map contained 16 groups with a length of 997.2 cM. The total length of the map was 2 270.5 cM. The
average estimated genome size for oriental river prawn was 4 380.6 cM. Based on the estimated genome lengths,
the map accounted for 51.83% of the genome. This is the first genetic linkage map of oriental river prawn. Our
data may be used to aid quantitative trait loci (QTL) mapping, gene cloning, and genetic selection. The map also
provides a basis for the construction of a higher density genetic linkage map for oriental river prawn.

Key words: oriental river prawn; Macrobrachium nipponense; SSR; SRAP; genetic linkage map
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