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Since the completion of the sequencing of the human genome, the JGI has rapidly expanded its scientific goals in several 
DOE mission-relevant areas.  At the JGI-HAGSC, we have kept pace with this rapid expansion of projects with our focus 
on assessing, assembling, improving and finishing eukaryotic whole genome shotgun (WGS) projects for which the 
shotgun sequence is generated at the Production Genomic Facility (JGI-PGF).  We follow this by combining the draft 
WGS with genomic resources generated at JGI-HAGSC or in collaborator laboratories (including BAC end sequences, 
genetic maps and FLcDNA sequences) to produce an improved draft sequence.  For eukaryotic genomes important to the 
DOE mission, we then add further information from directed experiments to produce reference genomic sequences that 
are publicly available for any scientific researcher.  Also, we have continued our program for producing BAC-based 
finished sequence, both for adding information to JGI genome projects and for small BAC-based sequencing projects 
proposed through any of the JGI sequencing programs.  We have now built our computational expertise in WGS assembly 
and analysis and have moved eukaryotic genome assembly from the JGI-PGF to JGI-HAGSC.  We have concentrated our 
assembly development work on large plant genomes and complex fungal and algal genomes. 
 
1. Genome maintenance and follow-up releases  
We continue to produce regular improvements to our release genomes. We take feedback from collaborators and make 
any corrections to the genome sequence to resolve any issues uncovered in the subsequent annotation or in the genome 
analysis.  We also follow-up issues identified by our collaborators and produce parallel data sets for comparison purposes 
to include in genome publications. 
 
Status of our on-going genome projects 
 
Eukaryotic Plants, Algae and Diatoms: 
 
Sorghum 
The second largest potential biofuel crop in the U.S. (after its close relative, maize) and a model for other C4 grasses, 
700Mb.  Draft published in Science in 2009 
Currently working on improving 350Mb of the gene space. 
 
Soybean 
A prominent agricultural crop, source of biodiesel and model for nitrogen-fixing legumes, 980Mb 
Draft published in Nature in 2010 
 
Populus trichocarpa 
black cottonwood tree, 350-550Mb, Wild type poly rate, highly repetitive 
Draft Published in Science 2006 
Improved assembly V2  2009. 
 
Chlamydomonas reinhardtii 
green algae model organism, 112Mb, Difficult sequence and frequent repeats 
Draft published in Science 2007 
Improved V4 December 2007, Working on V5 assembly. 
 
Physcomitrella patens 
A tractable model organism for studies of the cell wall, the principal component of terrestrial biomass and a key target for 
processing to sugars for bioenergy 
Improved V3 released 2009.  Working on V4 with BAC ends and genetic map incorporated 
 
Trichoplax adhaerens 
simplest known animal, 100Mb, Polymorphic rate 1-4% 



Published Nature 2008.  Improved assembly released 06-01-10. 
 
Emiliania huxleyi 
Algae 
Improved release 05-15-10 
 
Bigelowiella natans 
Microbial eukaryote 91Mb 
Version 1.1 03-15-10 
 
Eukaryotic Fungi: 
 
Laccaria bicolor 
Mushroom 61Mb 
Finished Version 3 release 06-18-10 
 
Aspergillus niger  
black mold, 35Mb, Small number of unclonable region 
Finished V1 August 2006, Finished V2 June 2008 Publication in Preparation 
 
Mycosphaerella graminicola 
wheat rust, 41Mb, Common repeats 
Finished V1 December 2006, Finished V2 May 2008 Publication in Preparation 
 
Mycosphaerella fiijiensis 
Black leaf streak disease of bananas 
Improved release 12-01-09 
 
Phycomyces blakesleeanus 
filamentous fungi, 60Mb, Larg genomic repeats 
Improved V2 2009, working on V3 with integrated BAC library and genetic map 
 
Cryphonectria parasitica  
chestnut blight, 44Mb 
V2 Finished Release 2009 Publication in Preparation 
 
Pleurotus ostreatus PC15 
oyster mushroom, 35Mb 
V2 Finished Release 01-19-10 
 
Mucor circinelloides 
fungal plant pathogen, 38Mb 
V2 Finished release 10-16-09 
 
Heterobasidion annosum 
Fungal Pathogen of Conifers, 33Mb 
V2 Finished Release 02-05-10 
 
Cochliobolus heterostrophus 
Natural Pathogen of Wheat causing Southern Corn Leaf Blight, 35Mb 
V2 Finished Release expected Spring 2010 
 
Thielavia terrestris 
Important in the studies of thermophilic enzymes and biomass conversion,  36Mb 
In manual finishing 
 
Sporotrichum thermophile 
Highly proficient decomposer of cellulose, 38Mb 
In manual finishing 



 
Serpula lacrymans 
Dry rot fungus, major decomposer, 42.8Mb 
In automated finishing 
 
Agarius bisporus 
Degrades leaf and needle litter in temperate forests, 30.3Mb 
In automated finishing 
 
Schizophyllum commune  
White rot model basidiomycete fungus, 38.6Mb 
In automated finishing 
 
 
2. Clone Based Sequencing and Finishing Projects 
We have been sequencing and finishing BAC-based projects since the inception of the sequencing group at the SHGC 10 
years ago.  At the height of the Human Genome Project, we were finishing more than 12 Mb of clone-based projects per 
month to finish the DOE chromosomes 5, 16 and 19. In recent years, we have continued with BAC and fosmid-based 
finishing in support of WGS projects and JGI clone-based projects.  We have also increased the number of clones we 
shotgun sequence due to an increased need for WGS quality control, genome improvement and on-going JGI Community 
Sequencing Projects. 
 
   Mb finished 
 
September 2009 9,055,091 
October 2009  8,842,737 
November 2009  5,447,520 
December 2009  5,602,978 
January 2010  4,163,381 
February 2010  5,047,143 
March 2010  6,827,467 
April 2010  4,712,484 
May 2010  5,404,409 
June 2010  7,233,317 
July 2010  7,141,327 
August 2010  10,090,839 
 
 
3. Genomic Resource Development: Maps, BES, ESTs, FLcDNA 
 
The most difficult issues to overcome with a whole genome shotgun sequence are the need to order and orientate the 
scaffold pieces and infer genome organization from the WGS data set. Most of our projects have no map information, no 
long-range linking information and no known information about genome organization (although for a few select well-
studied genomes, the collaborators do know the number of chromosomes. To overcome these mapping issues, we have 
been adding new genomic resources when they are needed by a project. These resources include, end-sequencing of 
BAC libraries, map integration and generation, EST/gene sequence sampling and full-length cDNA sequencing. 
 
BAC End sequencing projects 
 
BAC end sequencing reactions were added in support of the following whole genome sequencing projects: 
 
Switchgrass   202,752       
Physcomitrella   201,216     
Brassica   73,728     
 
4. Whole Genome Assembly 
 
We began working with whole genome assemblies at JGI-HAGSC when it became apparent we would need to build 
custom WGS assemblies for genome improvement and finishing.  We settled on the Arachne assembler from the Broad 



Institute as our assembler of choice and have been working with it now for about four years to assemble whole genomes.  
We recently expanded our WGS assembly capacity and have taken on assembly and post-assembly integration of 
mapping resources for the JGI eukaryotic projects with a special emphasis on plant genomes. 
 
The following assemblies were completed (September 2009-August 2010) in support of on-going JGI WGS projects: 
 
09-01-09 Acremonium alcalophilum    V1 Fungi 54 Mb 
09-15-09 Setaria italica    V1 Plant 401 Mb 
11-15-09  Prunus persica   V1 Plant 225 Mb 
01-30-10  Aquilegia coerulea Goldsmith  V1 Plant 293 Mb 
01-30-10 Phytophthora capsici LT1534  V1 Other 56 Mb 
03-31-10  Thellungiella halophila  V1 Plant 238 Mb  
06-30-10  Eucalyptus grandis   V1 Plant 643 Mb 
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