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Quantitative modeling of gene expression in Arabidopsis
flowers

Flowers have a complex structure in which tissues and organs obtain their identities
and arrangements in a very special way. According to the so-called ABC(DE) model
[1], the different floral organs in Arabidopsis are specified by the expression of five
types of MADS box genes. During development, the floral meristem gets divided
into four concentric areas (whorls) in which different combinations of MADS gene
expressions are observed: A+E in the sepal whorl, A+B+E in the petal whorl,
B+C+E in the stamen whorl, and C+E in the carpel whorl.

In [2] we proposed an ODE model for the interactions of the gene regulatory network
that underlies the development of the MADS domain proteins. We showed that this
model type is well suited for testing hypotheses on formation and functioning of
higher order complexes, transcription activation and DNA binding.

For the predictive power of such a model, accurate estimation of parameter values
plays an essential role. To this end, we developed a spatiotemporal data set of in
vivo protein concentrations, using a state of the art protein tagging procedure. We
used a novel image analysis technique to estimate relative protein concentrations
from the resulting confocal images [3].

We also developed a novel parameter estimation procedure that explicitly incor-
porates the temporal expression development, as well as the measured standard
deviations. The estimation results will give a direct feedback on the proposed hy-
potheses, and they will be presented at the conference.

References

[1] Causier B, Schwarz-Sommer Z, Davies B: Floral organ identity: 20 years of ABCs. Seminars
in Cell & Developmental Biology 2010, 21(1):73-79.

[2] van Mourik S, van Dijk AD, de Gee M, Immink RG, Kaufmann K, Angenent GC, van Ham
RC, Molenaar J: Continuous-time modeling of cell fate determination in Arabidopsis flowers.
BMC Syst Biol 2010, 4:101.

[3] Quelhas P, Mendonca, A, Campilho, A: 3D cell nuclei fluorescence quantification using slid-
ing band filter. In: International Conference on Pattern Recognition: 2010: IEEE Press -
Computer Society; 2010: 2508-2511.

1


