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Summary
From May 9th till May 13t, I took part  in the five-day workshop “Microbial Genomics and 
Metagenomics” offered by the U.S. Department of Energy Joint Genome Institute (DOE 
JGI) in Walnut Creek, CA. The group of 50 participants was diverse in nationality, level of 
scientific carrer (students, postdocs and faculty) and field of interest in microbial genomics,  
ranging from human health related questions to strictly environmental issues. However, the 
workshop  was  highly  successful  in  delivering excellent  training  to  the  participants,  in 

particular using  the  DOE JGI  Integrated  Microbial 
Genomes  (IMG)  platform  and  associtaed  tools  for 
straightforward  analysis  of  microbial  genomic  and 
metagenomic  data  sets.The  workshop  consisted of 
introductory seminars, presentations of up to date scientific 
case studies and hands-on tutorials given by members of 
the  JGI  Genome  Biology  Program, the Biological  Data 
Management & Technology Center and invited scientists. 
The first day was dedicated to an introduction to the DOE 
JGI  mission  areas,  new  methods  and  sequencing 
technologies in microbial genomics, and a first introduction 
to IMG.  The day ended with a  special  community event 
and  presentation  by  JGI  scientists  and  collaborators 
entitled  „The  Deal  with  Carbon:  How  Earth's  Mighty 
Microbes  Respond“  (http://www.youtube.com/watch?
v=y6f6aEi67y8) in  the  Margaret  Lesher  Theatre  in 
downtown Walnut Creek: Jonathan Eisen (JGI/UC Davis): 
Building  an Encyclopedia  of  Microbial  Life;  Terry Hazen 
(LBNL):  Microbes  Cope  with  Calamity:  Gulf  Oil  Spill; 
Rachel Mackelprang (JGI): The Big Thaw: Role of Arctic 
Permafrost Microbes. 
The  following  three days  were  focused  on  microbial 

genome  (IMG\ER) and metagenome analysis  (IMG\M) with IMG. Generally, IMG allows 
navigating in the microbial genome data along three key dimensions: genomes (organism), 
functions  (terms  and  pathways),  and  genes.  Live  demos  covering,  e.g.  functional 
annotation,  quality  control,  and  functions  and  pathways  were  followed  by  hands-on 
excersises and discussion of common problems.  New  in IMG are tools to handle and 
explore expression data (transcriptomics and proteomics). 
The last day was dedicated to introductions to CAMERA, Greengenes, ARB and the JGI 
Eukaryotic  Portal.  CAMERA  (http://camera.calit2.net/)  stands  for  Community 
Cyberinfrastructure for Advanced Marine Microbial Ecology Research and Analysis. It is a 
tool that addresses many of the unique challenges of metagenomic analysis. Greengenes 
(http://greengenes.lbl.gov/)  is  a  web  application  assisting  molecular  ecologists  with 
analysis  of  16S  rRNA gene  sequences.  ARB  (http://www.arb-home.de/)  is  a  software 
package designed to allow the efficient analysis of ribosomal RNA sequences including 
phylogenetic tree construction. 
The workshop was completed by a poster session, with dinner reception with occasion to 
discuss own research questions and a JGI facilities tour giving us the opportunity to see 
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the JGI  sequencing  machines  (454  Titanium,  Illumina)  including the  newest  machine 
BioPac (Pacific Biosciences technology). The BioPac is generating readlenghts as long as 
1,500 bp in a fast run time. However, the error rate of this machine is still high and quality 
improvements are ongoing.

Final remark
I  highly  valued  this  workshop  as  it  greatly  enhanced  my knowledge  about  analyzing 
microbial  genomic and metagenomic data sets  in general  and using IMG in  particular. 
Even though the informational input was high during this workshop the alternation between 
scientific seminars and tutorials and time for hands-on excercises enhanced the capacity 
to absorb and integrate the new information quickly. Also, I appreciated that the lectureres 
were available  for  discussion of  my own research.  This helped me  to  solve problems 
encountered during my work with IMG on my own dataset and to design new ideas for a 
manuscript that is currently underway.
I will  be happy to introduce and help other interested C-MORE  scientists to get started 
working with IMG.  The attached link list provides an overwiev over the different online 
software tools available through DOE JGI (http://img.jgi.doe.gov/) and other hosts.

http://img.jgi.doe.gov/


OnLine Tools

IMG Data Management & Analysis Systems http://img.jgi.doe.gov/

Microbial Genome Data Management & 
Analysis Systems

Metagenome Data Management & Analysis 
Systems

IMG
The Integrated Microbial 
Genomes (IMG) system 
serves as a community 
resource for comparative 
analysis and annotation of all 
publicly available genomes 
from three domains of life, in 
a uniquely integrated context.

IMG/M
IMG with Microbiome Samples 
(IMG/M) provides tools for 
analyzing the functional capability 
of microbial communities based 
on their metagenome sequence, 
in the context of reference isolate 
genomes included from the IMG 
system.

IMG/ER
IMG Expert Review (IMG/ER) 
provides support to individual 
scientists or groups of 
scientists for functional 
annotation and curation of 
microbial genomes of 
interest, usually prior to their 
release to Genbank.

IMG/MER
Integrated Microbial Genomes 
with Microbiome Samples - Expert 
Review (IMG/MER) system 
provides support to individual 
scientists or group of scientists for 
annotation, analysis, and review 
of their microbial community 
metagenome datasets. 

IMG/HMP
IMG/HMP system Integrated 
Microbial Genomes-Human 
Microbiome Project provides 
support for analyzing HMP 
specific microbial genomes in 
the context of all publicly 
available genomes in IMG 

IMG/HMP Metagenomes
Coming soon...

IMG/EDU IMG/ACT
IMG Education Site (IMG/EDU) provides training and teaching support for 
genome analysis applied to the annotation of microbial genomes.

Microbial Genome and Metagenome Data Set Submission
To submit your data sets for analysis in IMG/ER or IMG/MER. 

GOLD 
Genomes OnLine Database, is a World Wide Web resource for 
comprehensive access to information regarding complete and ongoing 
genome projects, as well as metagenomes and metadata, around the world. 

JGI Genome Portal 
JGI publishes all its sequenced genomes on its Genome Portal. Here you 
can download sequence files. 
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More Software Tools by JGI (http://www.jgi.doe.gov/software/)

VISTA is a comprehensive suite of programs and databases for comparative analysis of 
genomic sequences. There are two ways of using VISTA - you can submit your 
own sequences and alignments for analysis (VISTA servers) or examine pre-
computed whole-genome alignments of different species. 

GenePRIMP (Gene PRediction IMprovement Pipeline) is a pipeline that consists of a 
series of computational units that identify erroneous gene calls and missed genes and 

correct a subset of the identified defective features. The input to GenePRIMP 
needs to be a file of gene calls in GenBank or EMBL format. As its output, 
GenePRIMP generates reports of identified gene prediction anomalies.

IMG User Manual 
http://img.jgi.doe.gov/w/doc/userGuide.pdf
IMG related publications
http://img.jgi.doe.gov/w/doc/publications.pdf
News in IMG
http://img.jgi.doe.gov/w/doc/releaseNotes.pdf
System requirements 
http://img.jgi.doe.gov/w/doc/systemreqs.html

(http://greengenes.lbl.gov/)
The greengenes web application provides access to the current and comprehensive 16S 
rRNA gene sequence alignment for browsing, blasting, probing, and downloading.  The 
data and tools presented by greengenes can assist the researcher in choosing 
phylogenetically specific probes, interpreting microarray results, and aligning/annotating 

novel sequences.  If you are an ARB user, you can use greengenes to keep your own 
local database current.

(http://www.arb-home.de/)
The ARB project (latin, "arbor"=tree) is a joint initiative of the Lehrstuhl für Mikrobiologie 
and the Lehrstuhl für Rechnertechnik und Rechnerorganisation/Parallelrechnerarchitektur 
of the Technische Universität München.The ARB software is a graphically oriented 
package comprising various tools for sequence database handling and data analysis. A 
central database of processed (aligned) sequences and any type of additional data linked 
to the respective sequence entries is structured according to phylogeny or other user 
defined criteria.

(http://camera.calit2.net/)
CAMERA stands for Community Cyberinfrastructure for Advanced Microbial Ecology 
Research and Analysis. The aim of this project is to serve the needs of the microbial 
ecology research community, and other scientists using metagenomics data, by creating a 
rich, distinctive data repository and a bioinformatics tools resource that will address many 
of the unique challenges of metagenomic analysis. 
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