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Construction of a Genetic Linkage Map in Fenneropenaeus
chinensis Using RAPD and SSR Markers
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Abstract: The primary genetic linkage maps of Fenneropenaeus chinensis were constructed by using a “two-way
pseudo-testcross ” strategy with RAPD and SSR markers. Parents and F1 progeny were used as segregating populations .
Sixty-one RAPD primers and 20 pairs of SSR primers were screened from 460 RAPD primers and 44 pairs of SSR primers.
These primers were used to analyze the parents and 82 progeny of the mapping family. One hundred and forty-six marker
primers (128 RAPDs, 18 microsatellites) were used in the female and 127 primers (109 RAPDs, 18 microsatellites) in
the male were used as segregating markers. The female linkage map included eight linkage groups, nine triplets and 14
doublets, spanning 1 173 ¢M with the average marker density of 11.28 ¢M. The observed coverage was 59.36% . The
male linkage map included 10 linkage groups, 12 triplets and seven doublets, spanning 1 144.6 ¢M with the average
marker density of 12.05 ¢cM. The observed coverage was 62.01% . The construction of the F. chinensis genetic linkage

maps here open a new prospect for marker-assisted selection programs, comparative genomics and quantitative trait loci

(QTL) gene location and cloning.
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GENEQUANTpro Pharmacia Biotech Ltd
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9600 RAPD PCR
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mmol/L  Tris-Cl1 500 mmol/L KCl 2.0 mmol/L
Mg?* 1.3 mg/mL BSA 0.01% Gelatin pH 8.4
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20 ng DNA 1UTaq 5 U/pL
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1180
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1 min 1 72 %C 1
min 25 72 C 5 min PCR
8% 44
1.2.4 RAPD
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RAPD SSR
1:1
RAPD f fragment
Gel-pro Analyzer 4.5
Mapmaker/exe 3.0
Lander et al 1987 GROUP
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1
Tab. 1 Primer sequences and annealing temperature in Fenneropenaeus chinensis
5'—=3' Annealing 5'—=>3' Annealing
No. clone Primer sequences 5'—>3’ temperature No. clone Primer sequences 5'—>3' temperature
C C
FCO001 F AAAACAAGACACGCATAA 40 FCO023 F GATCATCGCGGCAGTACG 50
R ACAGCCTTGAATGAAACT R CCGTTTGGCGCTGCTTAG
FC002 F  AGGGCACGACATATTGAC 45 FC024 F  AATGCGAAAACGATAAAG 40
R AAACCACAAGCCACATCA R ATATCCAGTCATGGAAGT
FCO003 F ACATCTCACCTTATTGCCATTT 50 FCO025 F TGCTTTTCTTTGGTTGAT 45
R ACGACCTTCAGGCTTTGC R CTGTTCATCTCAGCAAGG
FC004 F  ATGCTCAGATGCTTTGGA 40 FC026 F  TTTGAATGAGAAGCGTGAC 45
R GGGAGGACACGAAACACG R TTTCGGAAGGGGATAGAC
FCO005 F TCGTATCAACTGCATCGC 50 FC027 F GCGTGTAATGCTTGCTGT 45
R ACCGTCACCCTACCGTCT R  TTTAGGACCTGCGGAGAA
FC006 F  GGCAAATAAGCGTGAGTG 45 FCO028 F TTAGGGTTTGAAGGATCG 45
R GGAGCAAATGAAAGGTGA R TATGGGCTCGGTTTGTAA
FC007 F TGTGAAGATTGGTTGGAG 40 FC029 F  AGCCAATTAGACAGGTAG 40
R CAAAGAACAAGCCTAAAG R GACCATGAGTGACGGAGT
FC008 F GAGAAATTCGATTATCAG 36 FCO030 F  CGTCGGCGTTGTTATTCG 50
R CGCTAAGTTATGCTTTTA R GGAAGGCTCTAAAGGGTA
FC009 F AGATACCTTAACTCCAAT 36 FCO31 F  TGATTGGTTCTTAGGTATG 40
R TCATAACCAGTACCACTA R AGAAAGATAACCGCAGAA
FCO10 F TCCCGTATTGAAACAACT 40 FC032 F  AACAGGTGTATGGCTTAG 40
R CATCCCATCGTCCATCTT R TTTTCATTTACAGTTGGAC
FCO11 F GAACCTTTCCTCTTCATC 40 FCO033 F  TGTTCGATTATTTTATGATG 40
R AACCCAATTTTGTCCTCA R AGATATTATTCCTGGCTG
FCO12 F TATGGCGAGGAAGAATGT 45 EN0033 02135714.5 64
R AGTTGTAATCGTTGGTGC
FCO13 F GATACGATAGGCAAACCA 45 RS0683 02135713.7 64
R CTGTATGAAGCGGAGGAG
FCo14 F ATGCTCAGATGCTTTGGA 45 RS0859 F ATCAGTAGCAGTAGTAGTTG 52
R  GGTCGCTTCGTTGTAGTT R TGTTAGGAATGCTTATGA
FCO15 F  CCAGATTTTCCCTTCCTT 45 RS062 F  TGCTGAAGCTACACTACCTTCG 66
R TTCGAAACTACTTCATCTGTTC R TGATGAAACGCAAGCAAAGGC
FCo16 F  GCACGCTGTCTCCTCCAT 50 RS0622 F TCAGTCCGTAGTTCATACTTGG 66
R CCACTTGCCCCTTACC R CACATGCCTTTGTGTGAAAACG
FCO17 F  CAACCCTCTTTGTTTGAC 40 ENO0018 F ACAGACACTATGTCACACC 66
R ATGATATGCACGCTCTGG R CCGAGATACAGAAAAGATGGGC
FCO18 F  CTGGTTGATGGTGCTGAT 45 RS1101 F CGAGTGGCAGCGAGTCCT 52
R  TGTTGCTATTGTCGGTTT R TATTCCCACGCTCTTGTC
FCO19 F  GTTGATGCCAGCAGTTAT 45 10PC04 F TCTGGAAAGAAATGAAAGT 55
R TTCCAAGGGTCAGAGGTG R AATACAACAATCCTTTAGTC
FC020 F AAGTAGATTGATAGATGGTG 36 10PCO5 F  TTGCTTTAATGGTTGCTG 55
R TTCCAGATTTTCTGTTAT R  TCTACCAAGAATGGAGTG
FCO21 F  ATAACCTCCGTGATAAAA 36 10PC06 F TGACAACATAGCCAAGGAC 55
R TACTGAAACAACAGCAAC R GCTATTCCTGTTGCTATTTG
FC022 F GGTATTCGGTTAATAGGA 40 10PCO8 F  TTCTTCGCCAGGAAACAG 50
R CTGCGAAACTGTTGTTCT R  CGCGGTCACACAAGCATA
Kosambi Kosambi 1944
9 COMPARE centimorgan cM MapDraw
MAP 2.1 Liu & Meng 2003

TRY

1.2.5
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Fig. 1 Male A and female B genetic linkage maps of Fenneropenaeus chinensis

Markers are shown on the right of each group The adjacent marker spacing is displayed on the left in ¢M Kosambi

SSR markers are blot The distorted markers were marked by the suffix symbole’
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2
Tab. 2 Summary of the female and male linkage map of Fenneropenaeus chinensis
Item
Female Male
No. of linkage groups 31 28
>3 No. of linkage groups > three markers 8
Average number of markers per linkage group 3.35 .42
Minimum marker No. per group 4
Maximum marker No. per group 11
Average marker spacing cM 11.28 12.05
Maximum marker spacing ¢M 43.6 43.6
Minimum marker spacing ¢M 1.2 4
Minimum length of linkage group 42.1 37.4
Maximum length of linkage group 158.5 113.4
Observed genome length  cM
Gor 656.6 646.1
Goa 1173 1144.6
Estimated genome length ¢M
Gel 679.16 670.66
Ge 2 184.25 2 118.57
Ges 3065.19 2 748.10
Ge 1 976.20 1 845.78
Genome coverage %
Cor 33.23 35.00
Coa 59.36 62.01
3.2
2 RAPD
RAPD 8.59%
P <0.05
4.59% Li & Guo 2003
RAPD 21.2% RAPD
9
4 SSR
SSR
3.3
RAPD RAPD
DNA s1043f1000  s1043f1735
RAPD
Agresti et al
2000 Roupe et al 1997 AFLP
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