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Abstract: Understanding therolesof noisein cellular

dynamicsisacrucial driver of Cell Biology. The Stochastic

Simulation Algorithm (SSA) isan important technique for



simulating the interactions of small numbers of moleculesin
cellular environmentsand in particular genetic regulation.
In thistalk wefocuson two issues. Firstly wewill discuss
modificationsto the SSA that allowsusto model delaysin
transcription and translation and we will illustrate these
ideasviathe Hes 1 generegulatory clock in mouse. Inthe
second part of thetalk wewill address multiscale issues
associated with the solution of the chemical master equation
(CME), that describes the evolution of the probability
density function (pdf) associated with modelling intrinsic
noise. The CME istypically difficult to solve, sincethe state-
gpaceinvolved can be very large. Recently afinite state
projection method (FSP) that truncates the state-space has
been suggested by Munsky and Khammash and shown to be
effective on small scale problems. Wepresent a Krylov FSP
algorithm based on a combination of state-space truncation,
Inexact matrix-vector product routines and aggregation
ideas. These techniques allow significantly larger-scale
cellular modelsto be studied than was previoudy the case

using CME approaches.
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