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Whole Genome Shotgun (WGS)
De novo Assembly  
Coverage: 100x,  (multiple libraries with different insertion size)
Cost: ~$25,000

SNP/INDEL detection through alignment to reference genome
Coverage: 1 to 10x
Cost: $250 to  $25,00



Genotyping by Sequencing 
(GBS)

< 450 bp

ApeKI site (GCWGC)

(   ) 64‐base sequence tag

B73

• Reduced genome representation;

• Reads can be aligned without reference 
genome;

• Low coverage per individual, coverage 
achieved by combining the reads from a 
population.



Identification of markers 
with/without the reference 

genome

SNP and small INDELs

B73

Mo17

Loss of cut site
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160 million reads

0.7 million tags

10k billallelic markers 
i.80% coverage
ii.MAF 25%
iii.physical map match genetic map)

GBS of the F1 population 



Strategy for Map Construction

AB x AA
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Applications of the GBS markers

Goal of year 1:
1.Marker discovery

2.Linkage map construction.

3.QTL mapping.

Goal of year 2 ‐3:
1.HapMap construction. Integration of GBS maps 
with genome sequences. 

2.Genomic selection.



Chromosomal assignments of 10% to 50% of the markers are inconsistent 
with the released genome assembly (Pinot Noir)

step 1: For each marker, assign the minor alleles to one of the  parents

Strategy for Map Construction



step 2: phasing of the heterozygous markers

Strategy for Map Construction



Step 3. Error correction, ordering and imputation (work in progress)

Map before imputation

Parent 1 86 F1 progenies



12386 Markers with 20% or less missing data

8259
Genetically and physically mapped to the 
same chromosome

2495
Genetically and physically mapped to 
different chromosomes

1632 not mapable

10 K biallelic markers can be genetically mapped



GBS Workshop
Ithaca, NY  Feb.16‐17,  2012

Buckler lab ‐ IGD ‐ CBSU 

Google: GBS workshop
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