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Objective

Develop express sequence tags (ESTs) for both 
S l ti d f idS. sclerotiorum and pea for genome wide 

expression profiling studies
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Express Sequence Tag
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Normalize cDNA 

• Reduce high abundantReduce high abundant 
transcripts

• Increase chances of 
sequencing rare transcripts

Traditional cDNA (EST) library

E. coli

cDNA

(Sequence)

(Ligate) (Transform)

CGTTATCGATGTCTCGT

(Sequence)

Plasmid
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Next generation sequencing

• Massively parallel 

cDNA pool

454 GS FLX - Roche

Conventional vs. Next generation 
sequencing technology

Sanger 454 GS FLX (Roche)Sanger

• read length ~ 800 bp 

• Low throughput 
– 96 reads per run

• ~ $2‐6 per read

454 GS FLX (Roche)

• read length ~240 bp

• High throughput
– 400,000 reads per run

• ~ $0.03‐0.06 per read 
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454 sequence data

• 35 Mb (35,000,000) of normalized cDNA pool

162 729 d• 162,729 reads

• Average length 215 nucleotides

• ≈ 45,000 traditional EST clones

Sclerotinia sclerotiorum
EST

Pisum sativum
EST

454 sequencing data

Bacteria or other fungiUnknown
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Species assignment thresholds

Test pea ESTs Test S. sclerotiorum ESTs

Soybean 
genome

S. sclerotiorum
genomeg g

Establish thresholds to assign 454 EST reads

Processing and analysis workflow

BLAST

454 reads

Trimmed 454 reads

SeqClean – trim adaptors

BLAST 

Match

Soybean genome S. sclerotiorum genome

No match

Putative S. 
sclerotiorum

ESTs

Match No match

Unknown Unknown
Putative pea ESTs

YesNo

Overlap? Not mapped

☺ Problem Plant Fungi Bacteria Unassigned –
PCR/sequencing 

artifacts ??
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Assignment of ESTs

Fungi (29%)

G. max (46%)

G. max and fungi
(1%)(1%)

Unassigned (24%)

Outcomes and future work

• Valuable EST resource for pea and S. sclerotiorum

• Marker development for pea and S. sclerotiorum

• Refine the genome annotation of S. sclerotiorum

• Expression profiling studies
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