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Morex BAC library
(from Clemson University Genomics Institute)

• 313,344 clones
• Average insert size 108 kb
• 6.4 genome coverage

Yu Y, Tomkins JP, Waugh R, Frisch DA, Kudrna D, Kleinhofs A, Brueggeman
RS, Muehlbauer GJ, Wise RP, Wing RA. 2000. A bacterial artificial
chromosome library for barley (Hordeum vulgare L.) and the identification
of clones containing putative resistance genes. TAG 101:1093–1099



Gene-Bearing BAC Sequencing Strategy

A. BAC library clones arrayed on membranes
B. Gene-bearing BACs identified by 

hybridization using genic probes

C. HICF fingerprinting and FPC to assemble 
gene-bearing BACs into contigs

D. Minimal Tiling Path (MTP) computed, MTP 
clones rearrayed

E. Combinatorial pools of BAC cultures  
produced, BAC DNA extracted

F. Each pool of BACs sequenced

G. Sequence reads from pools deconvoluted to 
individual BACs

H. Each BAC assembled  using deconvoluted 
reads



313,344 BACs in 6.3x Morex Library
Yu et al. 2000. TAG 101:1093-1099

83,831 Gene-Positive BACs
Contain ~75% of expressed genes

14,763 BACs from Minimal Tiling Path
637 combinatorial pools of BACs (7 x 91)
3-decodable shifted transversal design

HICF by MC Luo

hybridizations

FPC Assembly
65,731 BACs in 9394 contigs
~1700 Mb, ~1/3 of genome

http://phymap.ucdavis.edu/barley
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gene1 gene2

In an ideal minimal tiling path (MTP), a gene would be covered 
by one or two BACs

• This ideal case requires two-decodability in BAC pool 
design.

A computed MTP is very unlikely to be ideal
• We employed a BAC pooling design with 3-decodability

Gene coverage in a minimal tiling path (MTP)

Thierry-Mieg, N. 2006. A new pooling strategy for high-throughput screening: the 
shifted transversal design, BMC Bioinformatics 7:28
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Results of Combinatorial Sequencing of BACs
• From one set of 2197 BACs, 1 Illumina HiSeq flow cell
• 2167 BACs >20X coverage, mean = 137X
• Assembled using Velvet, mean # nodes = 126



gene1 gene2

BAC1

BAC2

Outcome is sets of unordered sequences allocated 
to bins defined by MTP BAC ends



BLAST Morex MTP BAC Sequence Database
www.harvest-blast.org



Retrieve Morex MTP BAC Sequences
www.harvest-web.org/utilmenu.wc



Anchoring the Physical Map to the Genetic Map

BAC contigs in 
physical map 

represented by 
minimal tiling 
path (MTP)

1_0811
1_0748
1_0319
1_0449
1_1526
1_0085
1_0012
1_0540
1_0308
1_0775
1_0726
1_0827
1_0029
1_0737
1_0130
1_1151
1_0262
1_0734
1_1468
1_0357
1_0280
1_0396
1_0640
1_1424
1_0238
1_0129
1_0784
1_0950
1_0435
1_0440
1_1193
1_0075
1_0034
1_0320
1_0092
1_0727
1_0731
1_1415

+

SNP Markers on 
linkage groups of 

genetic map

=

BAC contigs  
positioned on  
genetic map



Gene absentGene present: Genotype Call

A/A

Relating Genes to BACs Using Illumina 
GoldenGate Assay
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Positive 
controls,
Morex 

genomic 
DNA

Negative 
controls,

E. coli DNA

BAC pools 
positive for 
this gene

• 7 pools are positive for the SNP gene (blue dots), so this gene is 
contained in one BAC among 2197 MTP BACs contained in 91 pools

GoldenGate Assay for Gene Detection in BACs



HarvEST:Barley - Windows version (from harvest.ucr.edu)
• Display below shows barley-rice synteny
• Includes BACs anchored to SNP loci (shaded green)
• Adding new BAC and sequence export functions now
• Anticipating deep links between HarvEST and MIPS/IPK database, data to 
GrainGenes for TriticeaeCAP portal, etc.
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