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The Rhodo seudomonas palustris genome workshop took place in Iowa City on April 6-8, 

palustris genome. The p 
2001. Dr. 4 rank Larimer from ORNL had previously done a computational annotation of the R. 

8 working grou in approac Y! es to accomplishin the ”human” 
annotation. d e  annotation ou is comprise of Dr. Frank 
Tabita and Janet Gibson (0 f i g  o tate Umversity), Dr. 

eneral were: 1) To he1 Frank Larimer et the R. palustris genome to the point w i, ere it can 

ose of the meetrng was to instruct members of the annotation 

Thomas Beatty (University of British Columbia) and Dr. 
Iowa). Graduate students and postdoctoral fellows, who are 
Harwood laboratories also attended the meeting. 

The goals of the meeting and of the human phase of the R. palustris annotation pro ect in 

i e  submitted to GenB&. 2 ) To identi4 major points that should go into a paper describing 
the Rhodopseudomonas genome. This requires that we synthesize the immense amount of 
information afforded by the genome to the point where we can develop a view of what it is that 
makes Rhodopseudomonas palustris who it is. 

By way of background, Rhodopseudomonas palirstris has one large circular chromosome that 
is 5.49 Mb in size. Scientists at the Joint Genome Institute led b Patick Chain did a 

relative to every other gene. 

About six weeks before the meetin Frank Larimer provided the annotation team with an 
extensive computational analysis ozthe R. pahtris  enome. This included ene models as 

gene product against four different databases (KEGG, GenBank, COGS and Pfam) and a 
computationally assigned function for each gene. 

This information was resented to us as a contig-level viewer on the Web with accompanying 

the R. palustris genome in gra hical form. Each of 4,820 genes in the genome is displayed in 

can be viewed, nucleotide by nucleotide. Each ene can be viewed at the nucleotide and amino 

elements of the computational annotation provided by Dr. Larimer. 

In preparation for the meeting each lab in the annotation group analyzed about a 1 Mb 
segment, around 1,000 enes. At least one person reviewed each gene in the genome to 
confirm the gene mode P ing calls and the gene identifications, and where necessary, to extend 
the categorization of each gene. For each gene we asked ourselves, is the computational 
assignment like1 to be correct? Should a more precise or different assi 

member may notice a gap o 2 or 3 kb in the genome that does not contain a “called ’ gene. It 

wonderhl job of assembling the genome, so we can be certain a i! out the position of each gene 

predicted with three different gene caller programs, & e results of searches o P each deduced 

“gene edit” pages, see % elow) and as a “feature table”. The feature table A lows one to view 

its correct orientation on the c Kr omosome. The complete nucleotide sequence of the genome 

acid level. One can scroll though the genome, c H ick on a particular gene and view, in detail, all 

ent be made? We r B also identified p Y aces in the enome where genes might need to be adde For example, a team 
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ma be that on close inspection it is apparent that there is a gene present that needs to be added 

Human changes to the computational annotation were made on "edit" pages that Dr. Larimer 
provided for each gene. In the end it is the information on each of these gene edit pages that 
will be submitted to Genbank by Dr. Larimer. 

Prior to the meeting each group also took an in-depth look at their favorite genes and at genes 
that define the human view of R. palustris. These included carbon dioxide fixation genes, 
sulfur metabolism genes, hydrogenase genes, nitrogenase genes, and photosynthesis genes. 

During: the annotation meeting: we focused on four areas. 

to t i  e gene inventory. 

related to not very glamorous aspects of the 
can one be sure that the start site that was 

tR one recognize and annotate ossible 
of how to identie missing genes, not picked up by e computer as 

being real, was discussed. This was time well spent. Dr. Lanmer did a tremendous 'ob of 
educating us about genomics and the annotation process and we left the meeting rea/izin that - 
the meeting - this time we'd get it right and be consistent! 

2 ) We pooled our knowledge about biolo cal properties of R. palustris and started to relate 

Rhodopseudomnaspalustris is. Based on anecdotal evidence, 5. palustris may well be one of 
the most abundant species of bacteria on earth. It can be found in virtually any temperate soil or 
water sample that one cares to check. It is a very robust bacterium that is able to survive for 
long periods of time with very few nutrients. Finally, Rhodopseudomonas palustris is one of 
the most metabolical1 versatile bacteria known. Each of these aspects of its biology is reflected 

includrn lignin monomers, fatty acids and dicarboxylic acids. It encodes two different carbon 

transition metal at its active site. It has genes to carry out anaerobic respiration using nitric 
oxide and nitrite as electron acceptors and it has genes for thiosulfate oxidation. It is obvious 
that an organism with this de ee of metabolic versatili must have a lot of traffic with its 

systems for iron. Genes for at least seven multidrug resistance drug efflux pumps an the 
presence of a cluster of genes for polyketide biosynthesis may help explain why R. palustris 
survives so well in most soil and water environments. 

although we would each have to "reannotate"' many of the genes that we 'd annotated be f ore 

this knowledge to the genome. This helpe t us to start to develo a picture of who 

by its genome. R. pa Y ustris has genes for the catabolism of diverse kinds of carbon sources, 

dioxide E xation enzymes and three different nitrogen fixation enzymes, each with a different 

environment. This is reflecte f by a very large number o 7 transport systems, especial1 transport d 



Since the meeting the annotation group has hand edited and, where necessary, reannotated each 
of the ap roxunately 4,820 genes m the Rhodopseudomonas genome. We have also taken a 

everything that we think should be there in order for R. pa ustris to accomplish a particular 
metabolic function IS there. Finally, we continue to communicate by e-mail to identifjl aspects 
of the Rhodopseudomonas paZustris genome that we should look at in depth to get a better idea 
of this bactenum’s biological potential and identity. 

A partial draft of a a er describing the Rhodopseudomonaspaltris genome has been written 
and a full version of&e paper should be ready for submission by the end of the summer 2002. 

F close loo R at each of the R. palustris metabolic maps. The urpose of this was to see if 


