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Bioengineeringdhasdhighdpotentialdfordcomplexdsystemsd(CS)dindmodellingdand

simulation.d Biologicald systemsd ared composedd ofd functionald elements,dwith

highdvarietydofdchemicaldanddphysicaldproperties,dpresentingdlargeddiversitydof

structuresd atd anyd scale.d Compositesd andd controld structuresd thatd build-up

fromd thed differentd levels,d formd self-organisedd andd regulateddmechanisms,

thatdprovidedadaptationdanddredundancydofdsystemsdsupportingd life.dThere-

fore,dCSdmodellingdofdcells,dcoloniesdanddtissuesdisdandimportantdchallengedin

thedpost-genomederadofdBiotechnology.dThedauthors’dfirstdCSdtechnologydwas

applieddtodmacroscaledsimulations.dThed“legacydtechnology”dprovidesdbioengi-

neeringdthedfundamentalsdfordscenariodtechnologiesdtoddevelopdmesoscaledto

macroscaled systems.dTherefore,d onedofd thedmaind challengesd ford theoretical

researchd indBiotechnologyd isd toddevelopdstrategiesd thatdenabled theddescrip-

tiondofdsystemsdatdmulti-scaledlevels,dfordbiological,dbiochemicaldanddphysical

components.dSimulationd toolsdarednowdbeingddevelopedd fordprocessdproto-

typing.dThesedincludedbothdphysicsdanddcellddynamicsd(cycledanddmetabolism),

celld tod celld communicationsd andd colonyd dynamicsd (quorumd sensing)d inside

bioreactors.dCurrentlydasdad“workdindprogress”,dthedauthorsdpresentdsomedof

theird strategies,d asdwelld as,d theoreticald andd experimentald CSd challengesd of

modellingdanddsimulatingdthedflocculatingdyeastdgrowthdduringdfed-batchdfer-

mentations.
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Aspergillus isdad largedgenus,dwithdadcomplexdtaxonomy.dThedgenusd isdeasily

identifiedd byd itsd characteristicd conidiophore,d butd speciesd identificationd and

differentiationdisdcomplex,dmainlydbecauseditdisdtraditionallydbaseddondadrange

ofdmorphologicald features.dAspergillus subgenusdCircumdati sectiondFlavi,

alsodrefereddtodasdthedA.dflavus group,dhasdattracteddworldwidedattentiondfor

itsd industriald used andd toxigenicd potential.d SectiondFlavi isd dividedd ind two

groupsdofdspecies.dOnedincludesdthedaflatoxigenicdspeciesdA.dflavus,dA.dpara-

siticus anddA.d nomius,dwhichd caused seriousd problemsd ind agriculturald com-

modities,danddthedotherdonedincludesdthednon-aflatoxigenicdspeciesdA.doryzae,

A.dsojae anddA.dtamarii,dtraditionallyduseddfordproductiondofdfermenteddfoods.

SpeciesdfromdA.dflavus groupdaredmorphologicallydanddgeneticallydverydsimi-

lar,danddaredthereforeddifficultdtoddifferentiatedbydbothdculturaldanddmolecular

methods.d Matrixd Assistedd Laserd Desorptiond Ionizationd Time-of-Flight

(MALDI-TOF)dMassd Spectrometryd hasd alreadyd shownd highd potentialitiesd in

discriminatingdverydcloselydrelatedd taxa.dThisdworkd intendeddtoddiscriminate

30dstrains,dwhichdweredpreviouslydclassifieddasdA.d flavus groupdbydmorpho-

logicaldmethods,d usingdMALDI-TOFdMS.d Thesed resultsd ared compareddwith

thatdpreviouslydobtaineddbydconventionaldmethods.d
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