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Soybean is of major global economic importance
and is grown on every major continent as a
vegetable source for protein, oil and fertilizer.
Unfortunately, millions of acres of Soybean are lost
each year due to infection by the oomycete
Phytophthora sojae. P. sojae is a plant pathogen
responsible for root rot of Soybean and can affect
plants at all stages of development. Our goal was
to aid scientists and Soybean breeders in creating
a more resistant strain of soybean by identifying
genes in both Soy and P. sojae that are related to
infection, through novel uses of public data
resources, bioinformatics tools and comparative
genomics. Using the Phytophthora Functional
Genomics Database (PFGD), Legume Information
System (LIS), sequence analysis algorithms as well
as perl scripting, Soybean and P. sojae ESTs, have
been compared and analyzed to determine which
ESTs were differentially expressed during infection.
 The data sets used for this study were P. sojae
EST libraries and genome, G. max EST libraries,
M. truncatula genome (Mt is the model legume
species that has been sequences) and root rot
infection EST library.  The ESTs identified may help
us begin to understand the genes that may be
involved in the infection pathway of root rot.

ABSTRACT PURPOSE

Determine gene sequences that are differentially expressed during Phytophthora sojae infection of
soybean using a comparative genomics approach with The Legume Information System (LIS
http://www.comparative-legumes.org) and The Phytophthora Functional Genomics Database (PFGD
http://www.pfgd.org) as research our framework

INTRODUCTION

P. sojae is a pathogenic oomycete. It is responsible
for a devastating plant disease known as soybean
root rot.

Root  Rot can cause 50% loss in individual fields
in the US. Such a loss has a major economic effect,
especially on a 13 billion dollar a year industry. In
the US alone 82.2 million metric tons of soy are
produced annually.

EXPERIMENTAL MODEL

Rps genes promote P. sojae infection resistance
Most current strains of P. sojae have already adapted
to Rps genes
Currently the best defense is to better drain fields
What else can be done to eliminate root rot?

Soybeans are extremely important to human health,
the environment and economy.

Soybeans Provide 33% of world’s nutritional
nitrogen requirements
A major source of protein and oil
Reduces chemical inputs, dependence of
petroleum products
Used extensively to fix nitrogen with crop rotation=
less fertilizer
Can be used in the manufacture of bio-diesel
Used to make many industrial product e.g. soaps,
resins, and plastics

RESULTS

We used comparative genomics for our research and
validated the results using evolutionary genomics

More than 2/3 of the sequences from the infection
library are from P. sojae, evident from our research
validating the findings of Gijzen, et al

Our research established a set of genes in P.sojae
and G. max that are expressed only during the infection

CONCLUSIONS

Infection Library
994

P. sojae EST Libraries
17554

G. max EST Libraries
17190

BLAST

We used EST databases to obtain
sequence data from three different
data sets; infected soybean EST
library, soybean and P. sojae ESTs.
Sequences were gathered from LIS,
PFGD, NCBI and Medicago.org, and
stored as FASTA files.

Data Gathering:

Comparative Sequence Analysis:

‘Hit’ and ‘nohit’ lists from the blast
outputs  were created us ing
customized perl scripts. The data is
sorted into ‘buckets’.

To compare sequences, analysis
tools like BLAST and customized perl
scripts were used.

Once sorted into Buckets, shared results and unknown
sequences were BLASTed against  P.sojae and
Medicago truncatula genomes.

M. truncatula Genome
1998

P. sojae Genome
1810

BLAST

P. sojae results
434

G. max results
209

Shared results
31

Unknown sequences
320

P. sojae results
296

G. max results
6

Shared results
17

Unknown sequences
32

Total Counts:

P. sojae EST results + Genome
Results 730

G. max EST results + Genome
Results 215

Shared Genome Results  17

Unknown
Sequences Genome Results  32

The next step is to determine which of our sequences
are known genes and which are novel.

In the near future the complete soybean genome
should be sequenced which will allow us to confirm
our results.

Another step in the research would be to determine
the pathways of these genes.

Using the candidate genes, develop root rot resistance
plants
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Data Set Data Count %GC

G. max bucket 215 43.4

G. max - all ESTs 171910 43.9

P. sojae all ESTs 17541 59.6

Shared bucket 17 52.6

P. sojae bucket 730 59.9

Unknown bucket 32 45.2

GC content : P. sojae = 58% ; G. max = 42%
Gijzen, et al Plant Physiol. 2000 May; 123(1): 243–254


