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INTRODUCTION

How structures emerge in living systems? Several mechanisms have been
proposed, depending on the observed patterns: Turing patterns.

It is still questioned if pattern formation and more generally, the aptpearance
of functional structures can be understood by means of Turing patterns or
more broadly, reaction-diffusion mechanims.

One of the main goals of our protject is to test different pattern formation
rr}:ech{amsms, not only Turing patterns, but also oscillatory and time varying
structures.

We propose that if the appropriate genetic construction is implanted in a
colony of bacteria, the reaction-diffusion mechanism can be replaced by a
genetic control system (Elowitz repressilator).

In order to model these systems, we use Stochastic Pi-Calculus.



Our main interest is to reproduce complex patterns in biological systems
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We chose Escherichia coli because is easily manipulated and there is a

lot of information about its biology

Nucleoid region
' _ Ribosomes
=iy
=z

e

And is frequently used as a molecular biology model!!!!




Do bacteria create complex patterns when cultivated on semisolid agar?

We transformed E. coli JM109 with biobricks Bba 113521, Bba 113522,
Bba J04430 and BBa_J04450.

Individual clones were visualized!!!




Experiment

Plate E. coli that produce GFP and RFP separately and together...
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Stochastic Pi -Calculus
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Elowitz: Genes with Negative
Control
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Conclusion

- |t is reasonable to suggest that the structures
we observed in our experiments are in fact
Turing patterns. More specifically of the
activator-substrate type.

> We still have to measure how the constructions
affect the division kinetics of the two strains.



“The simulations indicate that, under certain parameters,
our construction might indeed be functional, since the
model predicts particular oscillations of protein

concentration levels.

“We intend to corroborate these results experimentally;
and see if the colony of engineered cells with these
construction gets synchronized to obtain Turing Patterns

or at least another interesting structures.
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