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Molecularbiologyhasuntilnowmainlyfocussedonindividualmolecules,on
theirpropertiesasisolatedentitiesorascomplexesinverysimplemodelsyste
ms. However,
biologicalmoleculesinlivingsystemsparticipateinverycomplexn- works,
includingregulatorynetworksforgeneexpression,intracellularmetabolic
networksandbothintra-andintercellularcommunicationnetworks. Suchn-
worksareinvolvedinthemaintenance(homeostasis)
aswellasthedi'erentiation
ofcellularsystemsofwhichwehaveaveryincompleteunderstanding.
Nevertheless,
theprogressinmolecularbiologyhasmadepossiblethedetailed
descriptionofthecomponentsthatconstitutelivingsystems,
notablygenesand proteins. Large-
scalegenomesequencingmeansthatwecan(atleastinpr- ciple)
delineateallmacromolecularcomponentsofagivencellularsystem,and
microarrayexperimentsaswellaslarge-
scaleproteomicswillsoongiveuslarge
amountsofexperimentaldataongeneregulation,molecularinteractionsand
cellularnetworks. Thechallengeofthe21stcenturywillbetounderstandhow
theseindividualcomponentsintegrateintocomplexsystemsandthefunctio
n andevolutionofthesesystems,thusscalingupfrommolecularbiologytos-
temsbiology.
Bycombiningexperimentaldatawithadvancedformaltheories
fromcomputerscience,"theformallanguageforbiologicalsystems"
tospecify
dynamicmodelsofinteractingmolecularentitieswouldbeessentialfor:(i)-
derstandingthenormalbehaviourofcellularprocesses,
andhowchangesmay a'ecttheprocessesandcausedisease-
itmaybepossibletocorrelategenetic
propertiesandsymptomsinnewandmoree'cientways,basedonanactual-
derstandingofhowvariousprocessesinteract;(ii)
providingpredictabilityand ?exibilitytoacademic,pharmaceutical,
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AttheworkshopEhudShapiroandMichaelSterngavetwoinvited talks
whosetopicsaredescribedinpapersincludedinthisvolume. Theprogramme
committeedecidedtoacceptforpublicationinthisvolumealsosomeposition
papers that highlight the research trends in this new ?eld of
computational methodsinsystemsbiology.
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