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Project  overview
• Produce as good as possible reference sequence for PV with 

available funds that will serve as a directly useful tool for 
common bean improvement (when combined with ongoing 
Bean-CAP efforts) and a reference comparator for soybean

• The DOE Joint Genome Institute is producing a 454/Illumina 
based draft sequence for soybean comparative work

• USDA has funded the project “A sequence map of the 
common bean genome for bean improvement” to add longer 
range linking data and genetic mapping data to the draft in 
order to produce a reference PV genome sequence

• The overlap between the DOE-JGI portion and the USDA 
portion is coordinated by Jeremy Schmutz at HudsonAlpha, 
who is also funded as part of the JGI Plant Genome Program



Expected genome data for PV V1.0
• 12x 454 linear data

• 4-6x 454 paired data from multiple sized libraries (4kb and 
8kb)

• 50x of Illumina data

• 200k fosmid Sanger sequenced pairs

• 80k BAC Sanger sequenced pairs (includes 40k from BeanMap
efforts)

• Up to 1400 marker genetic map (Hyten & Cregan)

• BAC physical map (phaseolus.genomics.purdue.edu)



454 linear sequencing
• Collected 7.1 GB of linear 

data (~11x HQ bases)

• Includes 26 runs from 4 
libraries

• Average HQ read length of 
274 bps



454 paired sequencing
• Collected 3.4 Gb of total 

HQ raw data

• Includes 14 runs from 8 
libraries

• Once true pairs are 
determined we only 
collect 724 Mb or ~1.1x of 
paired data

• Making good paired 
libraries has been the 
most difficult part of this 
project

• We have 4 more library 
attempts in progress



Illumina sequencing
• We have collected several different GA2x flow cells for PV, 

most of the reads are paired 76mers that will be used to 
correct 454 read errors



Fosmid libraries
• Goal is to produce about 400k reads or 200k pairs from fosmid

length libraries

• 2 libraries have been constructed
– VUL 33,465 bp insert; 200 plates

– VUK 35,558 bp insert; 260 plates

• We have sequenced a combined 152k reads, 100k more are in 
progress now at HudsonAlpha

• We are sequencing more BES from the new BAC library to 
replace some of the FES to beef up long range linking



New BAC library
• Dave Kudrna at Arizona Genomics created a new BAC library 

called PV_GBb with the goal of maximizing the insert length

• The first section is 120 plates with 149kb average

• The second section is 105 plates with a 136kb insert

• We are sequencing the entire first section and filling in 
additional inserts from the second section

• These will add to the 89K reads from PV_Gba and give us 
decent BAC coverage across the genome
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Initial Newbler assemblies 454 only
• ~8x assembly

• ~12x assembly

• These builds are 
the basis for the 
genetic mapping 
effort 



Latest Newbler assembly
• We are running several version of the compete data set to 

date, including BES and FES



New assembly pipeline
• Remove duplicate 454 pairs and unpaired reads

• Correct 454 bp and indel errors using Illumina reads

• Assemble using HA Arachne version including BES and FES and 
all of the 454 corrected sequence data

• Make scaffold breaks on misjoins by comparing to genetic 
map

• Order and orientate scaffolds based on genetic map and build 
chromosome scale assembly

• This same pipeline is being used to produce multiple plant 
genomes for the JGI Plant Genome Program



Annotation
• PV will be annotated using the same Phytozome pipeline as 

soybean, our goal is to have a comparable gene annotation 
between the two genomes

(Mitros, Shu, Goodstein, Rokhsar)



Timeline goals

• April 2011: Data collection complete

• July 2011: Chromosome scale assembly

• September 2011: Annotation complete and V1 

PV publicly available


