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Firstgeneration Maps

 Microsatellites
 tandemly repeated motifs (e.g. CACACA... or

ATCATCATC...)
 highly polymorphic
 > 100 markers available, but only 5060 mapped in any

one family
 Hubert & Hedgecock 2004 Genetics, Hubert, Cognard,

Hedgecock 2009 Aquaculture
 Amplified fragment length polymorphisms (AFLPs)

 Digestion genomic DNA + ligation adaptors + selective
amplification

 No prior sequence information
 Dominant markers
 Non transferable
 Guo et al. 2012 Marine Biotechnology



Secondgeneration Maps

 Singlenucleotide polymorphisms (SNPs)
 Most abundant polymorphism
 Usually biallelic
 Low mutation rate
 Highthroughput
 Multiple technologies and platforms

 Illumina Golden Gate assay
 1536 SNPs in coding sequences typed
 1095 mapped in one or more of five families
 Hedgecock et al. 2011 JSR, Hedgecock et al. in prep.



DNA Sequencing Costs
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Genome Analysis Toolkit (GATK)
Broad Institute

https://www.broadinstitute.org/gatk/
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SCA. POS REF ALT FORMAT 51x35_001_m99 110689 C T GT:AD:DP:GQ:PL 0/0:51,0:51:99:0,120,180099 110723 T C GT:AD:DP:GQ:PL 0/1:12,30:42:99:608,0,456122 76155 G A GT:AD:DP:GQ:PL 1/1:1,20:21:38:458,38,0122 78018 A G GT:AD:DP:GQ:PL 0/0:25,0:25:65:0,65,607125 33062 T C GT:AD:DP:GQ:PL 0/1:8,6:14:99:99,0,153
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Fullsib family (two F1 parents and 129 F2 offspring)
6 libraries (2 24plex, 4 48plex)

1,922,129 potential variants
5303 / 11,969 scaffolds (Zhang et al 2012 Nature 490:49)

 low coverage
 nonsegregating variants
 variants with unexpected offspring genotypes
 individuals with a low number of sequences

3664 segregating SNP markers.
ten main linkage groups, 1442 markers, 874.5 cM (average spacing of
0.8 cM)



Maps of LG 08



Mapping Genome Scaffolds

Of 237 genome scaffolds with two or more SNPs, 100 (42.2%)
have SNPs that map to different linkage groups.



Analysis of Adjacent Markers



Conclusions

• Linkage map information will help to identify misassembled
scaffolds and to improve genome assembly
• The high density maps will allow to study quantitative traits
in detail and would help future practical breeding programs
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