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A Method for Estimating Plant Gene-network Based on Expression
Profile and Genomic Information
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Setsuko Komatsu§ ~ Soryu Nishibayashif ~ Katsuaki Watanabet  Katsumi Sakatat

TMitsubishi space software Co., Ltd.
}National Institute of Agrobiological Sciences
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A method for estimating plant gene-network is reported. We have developed a computer program called
MINOS (Mathematical Gene Interaction Network Optimization Software). MINOS allows calculation of
the interaction among more than 100 genes from expression time course based on both the linear and S-
system model of differential equations. An integrated analysis using rice genome together is also
presented. The results suggest that the integration of mathematical solutions and genomic information is
effective to capture gene networks involved in complex biological processes.
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Fig.1 The target of solver is not only (a) to
minimize the residuals, (b) but to obtain a
good approximation for the rate of change.
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Estimate upstream N (<=2) genes
to minimize the residual and
difference of rate of change.

for each gene

Candidate interactions

Y

2

Build a network based on the Z-
score of each interaction.

Build a network to minimize the
system residual.

v

Stand-alone
solution

v

Simultaneous
solution

Fig.2 Two type of solutions by MINOS.
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Fig.3 An example of time course by numerical integral of MINOS. A line indicates
the numerical integral of simultaneous-solution.
The mark indicates an observation of representative gene. This example shows four
different simultaneous-solutions.
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Fig.4 A network view of MINOS. The element with many interactions is automatically
positioned in the middle of network diagram. The position (in 2-D view) and viewpoint (in 3-D
view) is manually changeable. A filter is available to display the elements of interest. The data

are managed in a project style.
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Fig.5 Analysis flowchart for cold inducible
sugarcane ESTs. The expression profiles of 25
ESTs are provided by Nogueira et al. 2003.
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