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Objective: A Formal Framework for an
Operon-Operator Gene Regulation Model

(Britten-Davidson)
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First a Simple Example ...

+ A classifier system to emulate a frog.
The frog reacts to objects It sees.

Input: Output:
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Genetic Algorithms

J. IHelland (H1975)
Dr Goeldberg (1969)
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Genetic Algorithms
Representation of individuals

{1,0,1,1,0,1,0,0,1,0,1,1}
{0,1,1,1,1,0,0,1,0,0,0,1} :
{0,0,1,1,0,101,1,0,1,0,0;  decoding

{1,1,0,0,0,1,0,1,0,1,0,0}

{1,0,1,0,0,1,1,1,0,1,1,1}
{0,0,1,1,0,1,1,1,0,1,0,0}
{1,0,0,1,0,1,1,1,0,0,0,1}

interpretation




£1,0,1,1,0,1,0,0,1,0,1,1}
£0,1,1,1,1,0,0,1,0,0,0,1}
{1,1,0,0,0,1,0,1,0,1,0,0}

evaluation

£1,0,1,0,0,1,1,1,0,1,1,1}
£0,0,1,1,0,1,1,1,0,1,0,0}
£1,0,0,1,0,1,1,1,0,0,0,1}

{0,0,1,1,0,1,1,1,0,1,0,0} {1,1,0,0,0,1,0,1,0,1,0,0}

{0,1,1,1,0,0,1,1,0,1,1,0} {1,1,1,1,0,1,0,1,0,0,0,0}

£1,0,1,1,0,1,0,0,1,0,1,1}
{0,1,1,1,1,0,0,1,0,0,0,1}
{1,1,0,0,0,1,0,1,0,1,0,0} 1,1,1,1,0,0,1,1,0,1,1,0} {0,1,1,1,0,1,0,1,0,0,0,0}

interpretation
{1,0,1,0,0,1,1,1,0,1,1,1}
{0,0,1,1,0,1,1,1,0,1,0,0}
{1,0,0,1,0,1,1,1,0,0,0,1}
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Bucket Brigade Algorithm
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Backing up again: A Formal Framework for an
Operon-Operator Gene Regulation Model

(Britten-Davidson)
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Broadcast Units

+ BC| S,

T at time: t a signal of tyjpe S, IS present

and no signall of type: - IS present,
thenrat time tHd

e signal S5 IsHreadcaSt
and thessignalss Istaeleted e tigest:




Gene Regulation with BC Units

+ Sensor-integrator geme complex Sl 1, 15:
BCLS, 15, 1y, |
¥ RECEPLO-PIrOdUCER complex: Ry RS

SCIRy, Ros By




Broadcast Language
Example




References

+ Holland, J. H. (1992). Adaptation in
Natural and Artificial Systems.
Cambridge, MA, MIT Press.




