
UrokinaseUrokinase (uPA)(uPA) andand cc--metmet taketake partpart inin thethe invasioninvasion andand metastasismetastasis processesprocesses ofof severalseveral malignanciesmalignancies andand theirtheir mRNAmRNA overexpressionoverexpression hashas beenbeen assessedassessed asas
unfavourableunfavourable prognosticprognostic markermarker ofof hepatocellularhepatocellular cacrinomacacrinoma (HCC)(HCC) (Cancer(Cancer ResRes.. 19981998,, InIn JJ CancerCancer 20002000)).. PreviouslyPreviously siRNAssiRNAs andand plasmidplasmid--basedbased shRNAsshRNAs stablestable
expressionexpression werewere usedused toto targettarget uPAuPA andand cc--metmet inin HCCHCC cellscells (SK(SK--HepHep11CC33)).. ConsequentlyConsequently thethe malignantmalignant propertiesproperties ofof SKHepSKHep11CC33 cellscells resultedresulted inhibitedinhibited inin vitrovitro andand
inin vivovivo (Mol(Mol CancerCancer TherTher 20042004,, TumourTumour BiologyBiology 20072007,, IntInt JJ OncolOncol 20072007)).. InIn thethe presentpresent workwork wewe verifiedverified thethe possibilitypossibility ofof aa miRNAmiRNA--mediatedmediated coregulationcoregulation

mechanismmechanism ofof uPAuPA andand cc--metmet inin HCCHCC cellscells..

By bioinformatic tools, we predicted that miRNABy bioinformatic tools, we predicted that miRNA--23b  could 23b  could 
recognize 2/4 sites in the 3’UTR of uPA/MET  respectively. recognize 2/4 sites in the 3’UTR of uPA/MET  respectively. 
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TheThe uPAuPA 33''--UTRsUTRs harborsharbors twotwo

miRmiR--23b expression shows an inverse trend with uPA and MET expression 23b expression shows an inverse trend with uPA and MET expression 

in human cells                          and in HCC bioptic fragments.in human cells                          and in HCC bioptic fragments.

MICRORNAMICRORNA--23b NEGATIVELY REGULATES UROKINASE AND c23b NEGATIVELY REGULATES UROKINASE AND c--MET AND INHIBITS MET AND INHIBITS 

MIGRATION OF HUMAN HEPATOCELLULAR CARCINOMA CELLS.MIGRATION OF HUMAN HEPATOCELLULAR CARCINOMA CELLS.
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TheThe uPAuPA 33''--UTRsUTRs harborsharbors twotwo
putativeputative bindingbinding sitessites forfor miRmiR--2323bb..
(A)(A) TheThe locationlocation ofof sitessites 11 andand 22 inin
thethe uPAuPA 33''--UTR,UTR, andand
complementaritycomplementarity betweenbetween miRmiR--2323bb
andand thethe putativeputative uPAuPA 33''--UTRUTR targettarget
sitessites.. TheThe conservedconserved basesbases ofof thethe
putativeputative miRmiR--2323bb targettarget sequencesequence
areare alsoalso shownshown..

miRmiR--23b inhibits uPA and c23b inhibits uPA and c--met protein expression in SKHep1C3  and decreases the met protein expression in SKHep1C3  and decreases the 
migration and   proliferation abilities of miRmigration and   proliferation abilities of miR--23b transfected SKHep1C3 cells.23b transfected SKHep1C3 cells.

AntiAnti--miRmiR--23b enhances uPA and c23b enhances uPA and c--met protein  and mRNA expression met protein  and mRNA expression 
in AB2 cells.in AB2 cells.

AmongAmong thethe HCCHCC patientspatients
therethere areare twotwo
subgroupssubgroups:: oneone ((1414//1717,,
8282%%)) showingshowing miRmiR--2323bb

downregulation,downregulation, asas
comparedcompared withwith
peritumoralperitumoral tissuestissues;;
anotheranother 33//1717 ((1818%%))
withwith miRmiR--2323bb

upregulationupregulation..

(B)(B) TheThe METMET 33''--UTRsUTRs harborsharbors fourfour putativeputative
bindingbinding sitessites forfor miRmiR--2323bb.. TheThe locationlocation ofof
sitessites 11,, 22,, 33 andand 44 inin thethe cc--metmet 33''--UTR,UTR, andand
complementaritycomplementarity betweenbetween miRmiR--2323bb andand
thethe putativeputative cc--metmet 33''--UTRUTR targettarget sitessites..
ConservedConserved basesbases ofof thethe putativeputative miRmiR--2323bb
targettarget sequencesequence presentpresent inin thethe cc--metmet
33''--UTRUTR areare alsoalso shownshown.. has,has, HomoHomo sapienssapiens;;
ptr,ptr, PP.. troglodytestroglodytes (chimpanzee)(chimpanzee);; mmu,mmu,
MM.. musculusmusculus (mouse)(mouse);; rno,rno, RR.. norvegicusnorvegicus
(rat)(rat);; cfa,cfa, CC.. familiarisfamiliaris (dog)(dog)..

miRmiR--23b interacts with uPA 3’UTR and with c23b interacts with uPA 3’UTR and with c--met 3’UTRmet 3’UTR
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--AA subsetsubset ofof HCCHCC ((1414//1717,, 8282%%)) showedshowed aa miRmiR--2323bb downregulationdownregulation asas comparedcompared withwith PTPT tissuestissues withwith anan
averageaverage expressionexpression levellevel ofof miRmiR--2323bb aboutabout twofoldtwofold lowerlower thanthan inin PTPT tissuestissues (( (P<(P<00..0101))..

--TheThe miRmiR--2323bb analysisanalysis reveleadrevelead andand inverseinverse trendtrend withwith uPAuPA andand METMET expressionexpression inin humanhuman tumourtumour andand
normalnormal cellscells..

--TransfectionTransfection ofof miRmiR--2323bb inin HCCHCC cellscells ledled toto inhibitioninhibition ofof targettarget genegene proteinprotein expressionexpression andand toto aa decreasedecrease
inin cellcell migration/proliferationmigration/proliferation capabilitiescapabilities..

--AntimiRAntimiR--2323bb transfectiontransfection inin humanhuman ABAB22 cellscells fibroblastsfibroblasts upregulatedupregulated thethe uPAuPA andand METMET endogenousendogenous
expressionexpression atat proteinprotein andand atat mRNAmRNA levelslevels..

--CotransfectionCotransfection experimentsexperiments inin HCCHCC cellscells ofof thethe miRmiR--2323bb withwith luciferaseluciferase reporterreporter genegene constructs,constructs,
containingcontaining thethe uPAuPA andand METMET 33’UTR’UTR targettarget sites,sites, indicatedindicated thatthat miRmiR--2323bb cancan translationallytranslationally repressrepress thethe

uPAuPA andand METMET expressionexpression inin HCCHCC cellscells viavia directdirect interactioninteraction miRmiR::::mRNAsmRNAs.. BothBoth targettarget sitessites ofof uPAuPA 33’UTR’UTR
((11S,S, 22S)S) resultedresulted toto bebe effectiveeffective asas wellwell asas thethe 11S,S, 22SS andand 44SS cc--metmet 33’UTR’UTR constructsconstructs..TheThe wholewhole

cc--metmet 33’UTR’UTR constructconstruct decreaseddecreased luciferaseluciferase activity,activity, inin thethe absence/presenceabsence/presence ofof miRmiR--2323bb;; thusthus indicatingindicating
thatthat thethe cc--metmet 33’UTR’UTR maymay bebe anan importantimportant targettarget forfor controlcontrol ofof proteinprotein expressionexpression..

TheseThese findingsfindings suggestsuggest aa negativenegative regulatoryregulatory mechanismmechanism ofof genegene expressionexpression involvinginvolving molecules,molecules,

miRmiR--2323bb (as(as negativenegative regulator),regulator), uPAuPA andand METMET (as(as targettarget genes),genes), untiluntil nownow notnot KnownKnown toto interactinteract andand anan
inhibitoryinhibitory effecteffect ofof thisthis miRmiR inin thethe migrationmigration abilityability ofof HCCHCC cellscells..

AsAs pharmacologicalpharmacological regulationregulation ofof uPAuPA andand METMET hashas provedproved toto bebe aa challengechallenge inin cancercancer ,, thisthis regulatoryregulatory
mechanismmechanism maymay bebe potentiallypotentially bebe aa newnew tooltool withwith whichwhich toto alteralter thethe expressionexpression ofof uPAuPA andand METMET asas wellwell asas
shRNA,shRNA, uPAuPA inhibitors,inhibitors, TPKTPK inhibitorsinhibitors……


