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GENE is aGENE is a

NON LINEAR STOCHASTIC GATENON LINEAR STOCHASTIC GATE

SYSTEM: SYSTEM: built by compiling these gatesbuilt by compiling these gates

Expression of a Gene Expression of a Gene depends ondepends on

Activator and Inhibitory SignalsActivator and Inhibitory Signals



Network dynamics:

State of the regulatory network at time t:
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Expression of gene i at time t:
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Probabilistic Genetic Network (PGN)
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Phases of the Cell CyclePhases of the Cell Cycle

(*)



Model: architecture and dynamicsModel: architecture and dynamics

Transition Function

aij = ag green arrow from i to j

aij = ar red arrow from i to j

Simulation parameters: ag = -ar = 1

Li, 2004.



Time StepsTime Steps

One single pulse of One single pulse of CSCS = 2 at = 2 at t = t = --11
DeterministicDeterministic
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PGN with PGN with P = P = 0.99 0.99 
One single pulse of One single pulse of CSCS = 2 at = 2 at t = t = --11

Time StepsTime Steps



Total input signal driving a generic variable

: memory of the system

Driving functionDriving function forfor

: weight for variable at time

Our gene modelOur gene model
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StochasticStochastic

TransitionTransition

FunctionFunction

Our gene modelOur gene model
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Our network architectureOur network architecture

G1 G1 phasephase S, G2 S, G2 andand M M phasesphases

time

Forward Forward signalsignal
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One single pulse of One single pulse of FF = 2 at = 2 at t = t = --11

Time StepsTime Steps
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PGN with PGN with P = P = 0.990.99



Signal Signal FF = period 50 oscillator= period 50 oscillator

Time StepsTime Steps
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PGN with PGN with P = P = 0.990.99



Signal Signal FF = period 10 oscillator= period 10 oscillator

Time StepsTime Steps
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PGN with PGN with P = P = 0.990.99



Signal Signal FF = period 3 oscillator= period 3 oscillator

Time StepsTime Steps
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PGN with PGN with P = P = 0.990.99



Layout

• Introduction

• Probabilistic genetic network (PGN)

• Cell cycle regulation 

• Design of PGN from data

• Malaria parasite 



Architecture

Identification.
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Mean mutual information estimation
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Estimation of P(Y|X)

If  #(X=(a,b))  ≥ n,  then
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For a fixed parameter n



Estimation of P(X) for a fixed parameter n

X
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- For each target gene, rank the couples of all genes by

_their estimated mutual information and sample size;

- When two mutual information are equal, the one

_estimated from a larger sample comes first;

- Choose the best couples;

- Design the interaction graph

Buiding Interaction Graphes
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The life cycle of the malaria parasite

CAMDA, 2004



Back



Malaria parasite genes with almost 

sinusoidal signals

DeRisi, 2003.

Sinousoidal

signals



DeRisi, 2003.

Functional Classification



Malaria parasite genes

Sinousoidal

signals

Non sinousoidal

signals



Functional Classification



Interaction Graph

Glycolisis Apicoplast
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Good spots

Weak spots

Bad spots
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Scaling

For each i, estimate the mean

and standard desviation

of the spots
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Quantization

Let and denote, respectively, the normalized

signals greater and lower than zero at t.
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Output example

Plastid genome
In Overview

Organelar Translation machinery

In Overview

Unknown group
In Overview

Unknown group
Not in Overview

In Overview

Not in Overview
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