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JGI ¢

DOE JOINT GENOME INSTITUTE
US DEPARTMENT OF ENERGY
OFFICE OF SCIENCE

The US Department of Energy Joint Genome Institute has recently
established an EST and cDNA sequencing and Analysis Program. The
purpose of the program is to generate high quality cDNA libraries, optimize
EST sequencing, present a comprehensive view of the sequence data,
assist in genome assembly and annotation and in some cases full-length
sequence cDNA clones.

Since its inception in mid 2003, the program has grown from processing 4
species to 27 species in a total of ~3 million sequences. Many of the
organisms sequenced had few or no ESTs publicly available. JGI will
establish EST projects to support DOE and JGI missions. EST projects
have been and will be initiated for most large and small Eukaryotic genome
projects both to support genome assembly and annotation as well as to
provide transcript data for the scientific community. Additionally, EST
projects include sequencing which does not include a corresponding
genomic sequence to provide the scientific community with transcript data.
All EST sequences will be submitted to Genbank.

It is preferred that cDNA libraries be created at the JGI although processing
is also done on collaborator generated libraries. The quality and diversity of
the library directly affects the decision regarding depth of sequencing for
each library. Library quality is determined at various levels, both by PCR
and analysis of the end sequence reads.

The EST Sequence Processing Pipeline is a computational tool to analyze,
report, and display intra and inter library quality based on individual reads,
clustering, assemblies and annotation. Summary reports and output files
are generated through a web interface based on input data and user
definable processing parameters.

The importance of EST processing relates to the nature of EST sequences.
ESTs are single pass often redundant sequences whose value is increased
by clustering and assembly. ESTs represent a selective view of the
transcribed portions of the genome therefore thus their usefulness for
genome annotation, for validation of ab initio gene predictions, extending
predicted genes (untranslated region), and for gene predictor training
(translational start, intron-exon boundaries).

One organism of particular interest in the JGI collaboration with the
Environmental Protection Agency (EPA), is the species Pimephales
promelas commonly known as fathead minnow. The aim of the
collaboration is to identify novel transcripts to assist in development of
expression analysis tools, specifically microarrays. The ability to generate
molecular data for Pimephales promelas in response to environmental
exposure will aid in toxicity predictions and chemical risk assessments.
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=Isolate mMRNA from Total RNA

=Convert mRNA to cDNA using reverse transcriptase [RT]

=Generate two or three size selected cDNA libraries
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=Size select cDNA insert ranges using gel separation (left gel photo)

=High ~3.0-8.0kb
=Medium ~1.5-3.0kb
=Low ~0.6-1.5kb

=Clone inserts into vector

=Determine insertless rate and size range of cDNA libraries

=PCR and gel electrophoresis (right gel photo, provided by Dean Ng)
=Sequence both ends of insert to yield 5" and 3' Expressed Sequence Tags [ESTs]
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-Average insert length
2305 bases

-Range of insert length
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-Full length sequencing
done at the Stanford
Human Genome Center
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Blastx results of Pimephales promelas cluster consensus sequences overlapping the peptides
contained in databases for both Danio rerio and Fugu downloaded from Ensemble Feb 2006.

Diversity (#clusters/#clones *100) decreases with increased
Blast expect value <e-9.

number of ESTs sequenced.
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