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Academicachievements

Currentpositions

>2022 AssociateProfessor,DepartmentofMathematicsandGeoscience,UniversityofTrieste,Trieste,Italy.

>2020 Visitingscientist,CentreforEvolutionandCancer,InstituteforCancerResearch,London,UK

Previouspositions

2020-22 TenuretrackResearcher,DepartmentofMathematicsandGeoscience,UniversityofTrieste,Trieste,Italy.

2017-20 InstituteforCancerResearch,London,UK.PostdoctoraltrainingonTumourevolutionwithProfAndrea
Sottoriva(Laboratoryforevolutionarygenomicsandmodelling).

2015-17 UniversityofEdinburgh,Edinburgh,UK.PostdoctoraltrainingonMachineLearningwithProfGuido
Sanguinetti(LaboratoryforMachineLearningforBiology).

2011-15 UniversityofMilan-Bicocca,Milan,Italy.PostdoctoraltrainingonSystemsBiologywithProfGiancarlo
Mauri(Milan-BicoccaBioinformaticsLaboratory).

Education

2008-10 PhDinComputerScience(withfellowship),UniversityofPisa,Italy(withProfRBarbuti).

2007&2005 MScandBSccumlaudeinComputerScience,UniversityofPisa,Italy.

Italianqualifications:NationalScientificHabilitation(ASN)asAssociateprofessorinInformatics(2021),Molecular

Biology(2021)andComputerengineering(2020)issuedbytheMinistryofUniversityandEducation,Italy.

Researchgrants

2021-25 PrincipalInvestigator(500.000EUR).MyFirstAIRCGrant,ItalianAssociationforCancerResearch.
CharacterisinggenotypeandphenotypeclonalevolutionofresponsetotherapywithArtificialIntelligence

2023-24 PrincipalInvestigator(5.000EUR),Micrograntprogram,UniversityofTrieste

2021-22 PrincipalInvestigator(3.200EUR),Micrograntprogram,UniversityofTrieste

2018-23 Collaborator(5.500.000EUR,nobudgettoGC).CRUK-AIRCAcceleratoraward(#22790.PIGiovanni
Tonon,HospitalSanRaffaele).Single-cellcancerevolutionintheclinic.
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Awardsandpatents

2016 Travelgrant(400EUR).15thSymposiumEvolutionandMedicine,CRG,Barcelona

2016 SilverAward(2.000USD).OpenSourceSoftwareWorldChallenge,MinistryofScienceofSouthKorea

2014 Bestinterdisciplinarypaperoftheyear,DepartmentofInformatics,UniversityofMilan-Bicocca

2013 USPatentnr.61896566.Methods,computer-accessiblemediumandsystemstomodeldiseaseprogression
usingbiomedicaldatafrommultiplepatients.Owners:UniversityofMilan-Bicocca&NewYorkUniversity.

Teachingandmentoring

Teaching

Graduateandundergraduatelevel

>2020 ComputationalBiology(48h),MScinDataScienceandScientificComputing,UniversityofTrieste,Trieste

>2020 Programming(72h),BScinArtificialIntelligenceandDataAnalytics,UniversityofTrieste,Trieste

2021 IntroductiontoPython(8h),PhDprograminTheoreticalandScientificDataScience,SISSA,Trieste

2018 Tumourevolution:essentialprinciples(4h),InstituteofCancerResearch,London

2017 DataScienceapproachesforCancerEvolution(8h),CODATA-RDAAppliedworkshoponBioinformatics,
InternationalCentreforTheoreticalPhysics,Trieste

2010 Programming(48h),BScinMathematics,UniversityofPisa,Pisa

PhDlevel

>2020 Corefaculty.PhDprograminAppliedDataScienceandArtificialIntelligence,UniversityofTrieste,Italy.

>2020 Adjointmember.PhDprograminTheoreticalandScientificDataScience,SISSA,Italy.

Mentoring

Postdoctoralscientists

>2021 NicolaCalonaci.ArtificialIntelligenceforclonalevolutionandplasticityinChronicLymphocyticLeukaemia,
UniversityofTrieste.

>2020 RiccardoBergamin.Mathematicalmodellingforevolutionaryprocessesunderlyingimmune-escape
dynamicsinAcuteMyeloidLeukaemia,UniversityofTrieste.

PhDstudents

2022-25 LucreziaValeriani.Statisticalmodelsforgenomeinstabilityfromlong-readtechnologies.AppliedData
ScienceandArtificialIntelligencePhDprogram,UniversityofTrieste.

Co-supervisor:AlessioAnsuiniandAlbertoCazzaniga,AreaSciencePark,Trieste.

2022-25 GiovanniSantacatterina.Statisticalmodelsforphylogeneticinferencefromlong-readtechnologies.
AppliedDataScienceandArtificialIntelligencePhDprogram,UniversityofTrieste.

Co-supervisor:LeonardoEgidi,UniversityofTrieste.
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2022-25 ElenaBuscaroli.Statisticalmodelsforhigh-resolutionimagedemultiplexing.AppliedDataScienceand
ArtificialIntelligencePhDprogram,UniversityofTrieste.

2021-24 AliceAntonello.Timingsomaticevolutionfrombulksequencingdata.AppliedDataScienceandArtificial
IntelligencePhDprogram,UniversityofTrieste.

2021-25 SalvatoreMilite.Longitudinalevolutionfromsingle-cellbarcoding.ComputationalBiologyPhDprogram,
EuropeanSchoolofMolecularMedicine,Italy.

Co-supervisor:AndreaSottoriva,HumanTechnopole.

2020-22 LucreziaPatruno.Aneuploidyinferencefromjointsingle-cellRNAandATACsequencingassays.
ComputerSciencePhDprogram,UniversityofMilan-Bicocca.

Co-supervisor:AlexGraudenziandMarcoAntoniotti,UniversityofMilan-Bicocca.
Subsequentpost:postdoctoralscientist,UniversityCollegeLondon.

Others:supervised>15BScprojects,MSthesesandpostgraduateErasmus+students.

Scientificactivities

Committees

>2022 Steeringcommitteemember.GITMO-RELAPSEInvestigatorGranttoFabioCiceri.ItalianAssociationfor
CancerResearch(AIRC).

>2022 FacultyAdvisor,RegionalStudentGroupoftheInternationalSocietyforComputationalBiology.

Editorialactivity

>2020 Associateeditor,StatisticalApplicationsinGeneticsandMolecularBiology.deGruyter,Germany

Organisationofscientificevents

ConferencesandWorkshops

2023 Co-Chair.The15thRECOMBSatelliteWorkshoponComputationalCancerBiology(RECOMBCCB),Istanbul.

2016 Chair.ComputationalIntelligencemethodsforBioinformaticsandBiostatistics(CIBB),UniversityofStirling

2013 Chair.ItalianWorkshoponArtificialLifeandEvolutionaryComputation(WIVACE),UniversityofMilan-Bicocca

Summerschools

2014&2015 CancerEvolutionandComplexity,LakeComoSchoolofAdvancedStudies,Italy

ProgramCommittees:memberforthefollowingComputerScienceconferences,workshopsandsymposia:

ISMB/ECCBMLCSB2023I;HSB2019;CIBB2014&2017;BIOINFORMATICS2017&2018;CIBCB2016;CMSB2016&

2018;SASB2016;DataMod2016&2017;MoKMaSD2013,2014&2015;WIVACE2013&2014;ECAL2013.

Expertreviewer

2021 ContinuationFunding.RosetreeTrusts,UK

2020 ConnectTalentresearchprogram.RégionPaysdelaLoire,France

2020 Contributionsofmathematicsandinformaticstooncology.Aviesan,France

2018 MethodologicalPanel.MedicalResearchCouncil,UK
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2017 Preclinicalresearchintoliquidbiopsies.StandUpToCancer,Belgium

Otheraffiliations

>2021 NationalLaboratoryofArtificialIntelligenceandIntelligentSystems,ItalianInformaticsConsortium.

>2019 GenomicsEnglandClinicalInterpretationPartnership(GeCIP)memberforcolorectal,haematological,
endometrial,pediatricandglioma,GenomicsEngland,UK

Panelmember:Bioinformaticsmanagerpositions(HumanTechnopole),postdoctoralpositionsinComputerScience

(UniversityofTrieste)andStatisticalPhysics(SISSA),FellowshipsfortheMScinDataScienceandScientific

Computing(UniversityofTrieste,SISSA,CollegioFonda),FellowshipstheMScinMathematics(CollegioFonda).

Administrativetasks

>2023 Juntaboardmember(elected),DepartmentofMathematicsandGeosciences,UniversityofTrieste,Italy.

>2023 Student-teachersQualityControlboard,DepartmentofMathematicsandGeosciences,Universityof
Trieste,Italy.

Scientificpapers

Legend:firstorjoint-firstauthor(∎),seniorauthor(∎),correspondingauthor(∎),selectedpapers(highlighted).

Journalpapers(withpeer-review)Paperswith>3authorsappearas“etal”.

2023 1.ZapataLetal.Immunoeditingdynamicsdeterminetumourimmunogenicityanddriveresponseto

checkpointinhibitors.NatureGenetics,inpress.

2.ZapataLetal.Modelingthecoevolutionarydynamicsofcancercellsandtheimmunesystemusing

dN/dS.PNAS,inpress.

2022 3.ScaleraSetal.ClonalKEAP1mutationswithlossofheterozygositysharereducedimmunotherapy

efficacyandlowimmunecellinfiltrationinlungadenocarcinoma.AnnalsofOncology,inpress.

4.Hernández-VerdinIetal.Pan-cancerlandscapeofAID-relatedmutations,compositemutations,and

theirpotentialroleintheICIresponse.npjPrecisionOncology,inpress.

5. HousehamJetal.Phenotypicplasticityandgeneticcontrolincolorectalcancerevolution.Nature611

(7937),744-753.

6. HeideTetal.Theco-evolutionofthegenomeandepigenomeincolorectalcancer.Nature611(7937),

733-743.

7. PallesCetal.GermlineMBD4deficiencycausesamulti-tumorpredispositionsyndrome.TheAmerican

JournalofHumanGenetics109(5),953-960

8.∎∎MiliteS,BergaminR,PatrunoL,CalonaciN,CaravagnaG.ABayesianmethodtoclustersingle-cell

RNAsequencingdatausingCopyNumberAlterations.Bioinformatics38(9)(2022):2512-2518.

9. MartinAetal.SignaturesofTOP1transcription-associatedmutagenesisincancerandgermline.Nature,

602623-631(aspartoftheGenomicsEnglandResearchConsortium).

10.TedescoMetal.ChromatinVelocityrevealsepigeneticdynamicsbysingle-cellprofilingof

heterochromatinandeuchromatin.NatureBiotechnology40:235-244.

2021 11.AngaroniFetal.PMCE:efficientinferenceofexpressivemodelsofcancerevolutionwithhighprognostic
power.Bioinformatics38(3):754-762.

12.∎∎CaravagnaG,RamazzottiD.LearningthestructureofBayesianNetworksviathebootstrap.
Neurocomputing448:48-59.

2020 13.∎CaravagnaGetal.Subclonalreconstructionoftumorsbyusingmachinelearningandpopulation

genetics.NatureGenetics52(9):898-907.
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14.∎CaravagnaGetal.TheMOBSTERRpackagefortumoursubclonaldeconvolutionfrombulkDNA

whole-genomesequencingdata.BMCBioinformatics21(1):531.

15.AcarAetal.Exploitingevolutionarysteeringtoinducecollateraldrugsensitivityincancer.Nature

Communications11(1):1923.

16.∎CaravagnaG.Measuringevolutionarycancerdynamicsfromgenomesequencing,onepatientata
time.StatisticalApplicationsinGeneticsandMolecularBiology19(4-6).

17.MasperoDetal.Theinfluenceofnutrientsdiffusiononametabolism-drivenmodelofamulti-cellular
system.FundamentaInformaticae;171(1-4):279-295.

2019 18.∎SpiteriI,CaravagnaGetal.Evolutionarydynamicsofresidualdiseaseinhumanglioblastoma.Annalsof

Oncology30(3):456-463.

19.ChkhaidzeKetal.Spatiallyconstrainedtumourgrowthaffectsthepatternsofclonalselectionand

neutraldriftincancergenomicdata.PLoSComputationalBiology2019;15(7):e1007243.

20.∎RamazzottiD,GraudenziA,DeSanoL,AntoniottiM,CaravagnaG.Learningmutationalgraphsof

individualtumourevolutionfromsingle-cellandmulti-regionsequencingdata.BMCBioinformatics

2019;20(1):210.

2018 21.HeideTetal.Replyto“Neutraltumorevolution?”NatureGenetics2018;50(12):1633-1637.

22.∎∎CaravagnaGetal.Detectingrepeatedcancerevolutionfrommulti-regiontumorsequencingdata.

NatureMethods2018;15(9):707-714.

23.RamazzottiDetal.ModelingCumulativeBiologicalPhenomenawithSuppes-BayesCausalNetworks.

EvolutionaryBioinformatics14:1176934318785167.

24.d’OnofrioA,CaravagnaG,deFranciscisS.Boundednoiseinducedfirst-orderphasetransitionsina
baselinenon-spatialmodelofgenetranscription.PhysicaA:StatisticalMechanicsanditsApplications
492(C),2018.

2016 25.∎∎CaravagnaGetal.Algorithmicmethodstoinfertheevolutionarytrajectoriesincancerprogression.

PNAS.2016;113(28):E4025-E4034.

26.∎DeSanoL,CaravagnaG,RamazzottiD,GraudenziA,MauriG,MishraB,AntoniottiM.TRONCO:anR

packagefortheinference of cancer progression modelsfromheterogeneous genomic data.

Bioinformatics.2016;32(12):1911-1913.

27.∎ParoniA,GraudenziA,CaravagnaG,DamianiC,MauriG,AntoniottiM.CABeRNET:aCytoscapeappfor
augmentedBooleanmodelsofgeneregulatoryNETworks.BMCBioinformatics.2016;17:64.

28.deFranciscisS,CaravagnaG,MauriG,d’OnofrioA.Geneswitchingratedeterminesresponsetoextrinsic

perturbationsintheself-activationtranscriptionalnetworkmotif.ScientificReports6:26980.

2015 29.RamazzottiDetal.CAPRI:efficientinferenceofcancerprogressionmodelsfromcross-sectionaldata.

Bioinformatics.31(18):3016-3026.

30.∎RubinacciSetal.CoGNaC:AChastePluginfortheMultiscaleSimulationofGeneRegulatoryNetworks

DrivingtheSpatialDynamicsofTissuesandCancer.CancerInformatics2015;14(Suppl4):53-65.

31.∎∎ Caravagna G etal. Automatisingtheanalysis ofstochastic biochemicaltime-series.BMC

Bioinformatics16Suppl9:S8.

2014 32.∎OldeLoohuisLetal.Inferringtreecausalmodelsofcancerprogressionwithprobabilityraising.PLoS

One.9(10):e108358.

33.∎GraudenziAetal.Investigatingtherelationbetweenstochasticdifferentiation,homeostasisandclonal

expansioninintestinalcryptsviamultiscalemodeling.PLoSOne9(5):e97272.

34.∎∎CaravagnaGetal.StochasticHybridAutomatawithdelayedtransitionstomodelbiochemicalsystems
withdelays.InformationandComputation236:19-34.

2013 35.∎Caravagna G, Mauri G,d’OnofrioA.Theinterplayofintrinsicandextrinsicboundednoisesin

biomolecularnetworks.PLoSOne8(2):e51174.

36.AntoniottiMetal.GESTODIFFERENT:aCytoscapepluginforthegenerationandtheidentificationofgene

regulatorynetworksdescribingastochasticcelldifferentiationprocess.Bioinformatics29(4):513-514.

37.CaravagnaG,GraudenziA,d’OnofrioA.Distributeddelaysinahybridmodeloftumor-immunesystem
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interplay.MathematicalBiosciencesandEngineering10(1):37-57.

2012 38.∎Caravagna G, Barbuti R, d’Onofrio A.Fine-tuninganti-tumorimmunotherapiesviastochastic

simulations.BMCBioinformatics13Suppl4:S8.

39.CaravagnaG,HillstonJ.Bio-PEPAd:Anon-MarkovianextensionofBio-PEPA.TheoreticalComputer

Science419:26-49.

40.BarbutiRetal.Foundationalaspectsofmultiscalemodelingofbiologicalsystemswithprocessalgebras.

TheoreticalComputerScience431:96-116.

2010 41.CaravagnaGetal.Tumoursuppressionbyimmunesystemthroughstochasticoscillations.Journalof

TheoreticalBiology265(3):336-345.

2009 42.BarbutiRetal.Anintermediatelanguageforthestochasticsimulationofbiologicalsystems.Theoretical

ComputerScience410(33):3085-3109.

Preprints

2022 43.∎∎MitchellJ,ZarowieckiM,GenomicsEnglandResearchConsortium,SosinskyA,CaravagnaG.

Assessingtumour-in-normalcontaminationlevelsinhigh-qualitywhole-genomesequencingassays.

44.∎CornishA,GruberA,KinnersleyB,ChubbD,FrangouA,Caravagnaetal.,Wholegenomesequencingof

2,023colorectalcancersrevealsmutationallandscapes,newdrivergenesandimmuneinteractions.

45.KayhanianHetal.MutationRateEvolutionDrivesImmuneEscapeInMismatchRepair-DeficientCancer.

2021 46.∎∎HousehamJ,BergaminR,MiliteS,CalonaciN,CrossWCH,CaravagnaG.Integratedqualitycontrolof

allele-specificcopynumbers,mutationsandtumourpurityfromcancerwholegenomesequencing

assays.

2020 47.CrossWetal.Stabilisingselectioncausesgrosslyalteredbutstablekaryotypesinmetastaticcolorectal

cancer.

Theses

● Formalmodelingandsimulationofbiologicalsystemswithdelays.PhDThesis,UniversityofPisa,2011.

● Anintermediatelanguageforthesimulationofbiologicalsystems.MScThesis,UniversityofPisa,2007.

● Developmentofasimulatorofbiologicalsystems.BScProject,UniversityofPisa,2004..

Editedvolumes(guesteditor)

● ABracciali,GCaravagna,DGilbert,RTagliaferri.ComputationalIntelligenceMethodsforBioinformaticsandBio-statistics.

LNCS10477,2017(19Chapters).

● AGraudenzi,GCaravagna,GMauri.ArtificialLifeandEvolutionaryComputation.ElsevierNaturalComputing13,2014(12

Chapters).

Talks

Invitedlecturer(phdorpostgraduatelevel)

2022 -WinterSchoolonQuantitativeSystemsBiology,ICTP-ICTS,Trieste.
-EvolutionaryBiologyandEcologyofCancer,WellcomeSanger,Cambridge.
-MathematicsofCancerEvolution,CentreInternationaldeRencontresMathématiques,Marseille.
-GeneticevolutionofcancerandaccesstoBigData,UniversityofPadua,Padua.

2021 -SchoolonCancer:DevelopmentandComplexity,LakeComoSchoolofAdvancedStudies,Como.

2020 -PhDInSystemsMedicine:SEMMEuropeanSchoolonMolecularMedicine,Virtual.
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2017 -CODATA-RDAAppliedworkshoponBioinformatics.InternationalCentreforTheoreticalPhysics,Trieste.
-SchoolonCancer:DevelopmentandComplexity,LakeComoSchoolofAdvancedStudies,Como.

Conferences(invitedspeaker)

2023 - Measuringtumouraneuploidyfromsinglecellsequencingdata.InternationalSymposiumonSingle-Cell
Transcriptomics,Ankara

2021 -SomaticEvolutionandTumourMicroenvironmentSymposium(SETM),CrickInstitute,Virtual.

2020 -EuropeanLungCancerCongress:EuropeanSocietyforMolecularOncology,cancelledduetoCOVID-19.
-CancerGenomes:MethodsandChallengesfortheNextDecade,UniversityCollegeLondon,London.

2018 -FromDatatoModelsandBack(DataMod),UniversityofToulouse,Toulouse.

Invitedseminars(institute-level)

2021 -AreaScienceParkDataScienceseminarseries,Trieste.

2020 -ComputationalandQuantitativeBiologyPhDSeminars:UniversityofNaplesFedericoII,Naples.
-SISSADataScienceSeminarSeries,Trieste.
-EuropeanLaboratoryforLearningandIntelligentSystems(ELLIS)Health,Virtual.

2019 -CancerInstituteseminarseries,UniversityCollegeLondon,London
-MSCAITNCONTRAinitiativeonTumorHeterogeneity,Bertinoro

2018 -LyonCancerresearchcenter,Lyon
-GranSassoScienceInstitute,L’Aquila

<2016 -SchoolofMathematicsandStatistics,UniversityofGlasgow,Glasgow
-DepartmentofInformationEngineering,UniversityofPadua,Pauda
-DepartmentofComputerScience,UniversityofStirling,Stirling

Otherpresentations:BellinzonaInstituteofOncologyResearch(2015),UniversitaatderSaarland(2015);TIGETCentre

forGeneTherapy(2015&2023),ItalianInstituteofTechnology(2014);EuropeanInstituteofOncology(2009);Imperial

CollegeLondon(2009).

Peer-reviewedconferencepresentations(areaComputerScience):CMSB2019,CMSB2016,BITS2014,WIVACE2013,

TSM2013,HSB2012,PASTA2011,BITS2011,MeCBIC2010,CompMod2009,MC2009,BWMC2009,FBTC2007.

References

Thefollowingpeoplehaveagreedtoprovidereferencelettersuponrequest

● ProfAndreaSottoriva,Director,CentreofComputationalBiology,HumanTechnopole,Milan,ItalyandDirector,

CentreforEvolutionandCancer,InstituteforCancerResearch,London,UK(andrea.sottoriva@fht.org)

● ProfTrevorAGraham,DeputyCentreLeadfortheCentreforCancerGenomicsandComputationalBiology,

GroupLeaderattheBartsCancerInstitute,QueenMaryUniversityofLondon,UK(t.graham@qmul.ac.uk)

● ProfGuidoSanguinetti,ChairofDataScience,InternationalSchoolforAdvancedStudies(SISSA),Trieste,Italy

(gsanguin@sissa.it)
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