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Stochastic Gene Circults

A Todayc Experimental Evidence

A Fridayc Modeling stochastic circuits: Gillespie
stochastic simulation algorithm

A Next Mondayg Stochastic phenomena
occurred In different circuit structures



Overview

A2 KIG Aa alF aiG2O0OKIFadAaAc
A Experiments showing stochasticity in gene
Circults
I How do transcription factors find their specific

promoter regions?
A Stochastic diffusion.

I How do phage lambda infected cells dedigias
or lysogeny
A Stochastic gene expression.

I Intrinsic vs. extrinsic noise



What Is a stochastic process?

A Stochastic processes:
Future events are decided by a probability.

AE.Q.,
Weather forecast
Stock price change
Brownian motion

Lack of information, chaotic behavior, or inherent stochasticity.
A Source of noise.



How do transcription factors find their
target promoter regions?

A 1-D diffusion along DNA segments.
A 3-D diffusion through cytoplasm.

Elf, Li, anKie Science 316 1191 (2007)cdh

A Life time in 1D diffusion ~ 5 msec.
D, = 0.046' m?/sec, 8%op per 1-Ddiffusion.

A Time duration in D diffusion before any binding ~ 0.5 msec
D, = 31 m?/sec.
A Searchime ~ 3 min. (One T& One Promoter)



How do transcription factors find their
target promoter regions?
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Phage

Lambda phage is a virus that infects E. coli.
It consists of a head, containing
doublestranded DNA and a tail that allows
it to attach to the surface of E. coli.

http://www.steve.gb.com/images/scie
nce/lambdaphage.jpg

www.asm.org/division/m/foto/ LaAttack. html



http://www.asm.org/division/m/foto/LamAttack.html

Phage

What determines
Its initial decision

Sochastic
processes of gene
expressions.

http://www.waksmanf
oundation.org/labs/roc
hester/Image3.gif
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Stochastic Gene Expression in a
Single Cell

Repressor YFP
(Green) Fusion

|

RFP
(Red)

http://www.elowitz.caltech.edu/publications.html



Different Kinds of Noise In Cellular

Circuits
oriC
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A Two gene expressing Yellow and Cyan fluorescent proteins are
controlled by the identicabac promoters.

A Two sources of potential noise in the system:

1. Extrinsicg External noise from outside _
E.g., cell replication, ribosome number fluctuations, etc.

2. Intrinsicg Internal noise generated by the circuit.






