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Dynamicnetworkbiomarkerindicatespulmonary
metastasisatthetippingpointof

hepatocellularcarcinoma

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．XiaJingLin(夏景林)attheLiverCancerInstitute,ZhongshanHospital,FudanUniversity,and
Prof．ChenLuoNanatShanghaiInstituteofBiochemistryandCellBiology,ChineseAcademyofSciences,
recentlyreportedthatCALML３asadynamicnetworkbiomarkerindicatedpulmonarymetastasisatthe
tippingpointofhepatocellularcarcinoma,whichwaspublishedinNatureCommunications(２０１８,９:６７８)．

OnemajorcauseofhighmortalityofHCCisitshighrateofmetastasis．Thus,itisimportanttoexplore
predictivebiomarkersofthepreＧmetastaticstateandmolecularpathologyofmetastasisinitiationforearly
diagnosisorprevention．Theydevelopedapredictionmodelofpulmonarymetastasisbasedondynamic
networkbiomarkers(DNBs),whichshowedsuperiorityinidentifyingthecriticalorpreＧmetastaticstate(a
tippingpointjustbeforethedramatictransitiontoa metastaticstate)duringdiseaseprogressionvia
interactionsbetween molecules (differential networks)in a dynamic manner．By analyzing the
correspondingfunctionalnetworkofDNBandtimeＧseriestranscriptomicdata,theyidentifiedthetipping
pointofmetastasisinitiation(thethirdweekafterorthotopicimplantationinamousemodel),whichwasconsistent
withcirculatingtumourcellsanalysis．Furthermore,theyfoundthatcalmodulinＧlikeＧprotein (CALML３),a
calciumsensorprotein,wasoneofDNBmembersandplayedanimportantroleinmetastasisinitiation．

LossofCALML３wascloselycorrelatedwithpoorprognosisofHCCpatientsasshowedbysurvival
analysis．TofurtherelucidatetheroleofCALML３in HCC metastasis,theirgroupperformedgainＧofＧ
functionandlossＧofＧfunctionassaysinvitro andinvivo．They demonstratedthatCALML３could
significantlyinhibitHCCcarcinogenesisandmetastasisinitiation．Inaddition,theyrevealedthefunctional
roleofCALML３atanetworklevelintheinitiationofmetastasis．AccordingtoaknowledgeＧbased
molecularnetwork,theyidentifiedthegenesandbiologicalfunctionsthatweredirectlyaffectedby
CALML３during metastasisinitiation． Moreover,by PCR array detectiontheyfoundthattypical
metastasisＧrelatedgenes wereregulatedby CALML３inacascade．Theseresultsdemonstratedthat
CALML３,asatumoursuppressor,playedanimportantroleinprotectingagainstpulmonarymetastasisby
regulatingmultiplesignallingpathways．

ThesefindingsmayprovidenewinsightintoidentifyingthetippingpointofHCCpulmonarymetastasis
andmolecularpathologyofmetastasisfromtheperspectivesofdynamicsandnetwork．Theyalsoproposed
CALML３asanearlyＧwarningindicatoroftheinitiationofmetastasis．

Figure　TheDynamicsofCALML３anditsaffectedgenesintermsofexpressionandfunctionduringtheprogressionof
pulmonarymetastasis．


