Title: Means and nethods for determning risk of cardiovascul ar di sease
The invention relates to nedicine, in particular to internal nedicine
and/ or 5caodnalenss Car di ovascul ar di sease technically ®ORNL26B856Ty
di sease that affects the cardi ovascul ar system However it is usually used
to refer to those diseases related to atherosclerosis. 10
Car di ovascul ar di sease is the nunber one cause of death and disability in
the United States and nost European countries. By the tine that heart
probl ems are detected, the underlying cause (atherosclerosis) is usually
qui te advangedMdayiind REPene rarktdiiintecade sf cakiRiasdudar 8R64RS or e,
i ncreased enphasis on 15 preventing at herosclerosis by nodifying risk
factors, such as healthy eating, exercise and avoi dance of snoki ng.
Cbronary di sease (or coronary artery disease (CAD)) refers to the failure
of coronary circulation to supply adequate circulation to cardi ac mnmuscle
and 20 surfhelineéemdgod +edstes.to GAldidise, anqaniitdxr to feamse] mddiche inadbel | eved to
be caused by genetic factors, environnental factors, and interactions
among thesé qgﬁgéT | ndeed, many risk factors have been identified for
CAD, i ncl uding snDklng, advanced age, nmale gender, diabetes nellitus, high
systolic blood pressure, personal history of angina pectoris, high-fat
diet, infectioGerdigercylaraisesiseseabpicallyommsisds prasireasothat affedty e densi ty
Iipoprotel er, nd
decr eased Cgf‘éﬂé%‘) CHPaQ%gI&%En }?Aw?de?‘f{f%qfsﬁguph; Eﬁ?o }eﬁol?t!é))s/t?l gééo&%&ﬁgg
fanily hia%bmgdt$a@m3xmkm®ﬁe nost significant independent risk factor for

grd twin studies al so suggest that genetic factors contribute to the
devel gnent of CAD. A high death rate, |ate-onset 30 characteristics of
CAD, and conpl peadib@euly RREREEOME hilnh&Mddd c%%s@bﬁszedzhm%smhgr in
chall enges in genetic dissection of this inportant disease.
2011/ 13303BpCmidXdat¢soBoRmesiPEuropean ThentriisnBr 4he élngf th@AIlf)ealst wohsnissed of
sl owy evql yijng atherosc otic n and.acute thrombptic
occl usi ve aeven sgdl g%.dl n% Elymig ﬁ %&%%8% & élaS?ls usually quite aonanceop

having progressed for decades. There is, therefore, 1ncreased emphasis on

15 preventing atherosclerosis by modifying risk factors, such as healthy eating,

exercise and avoidance of smoking.

Coronary disease (or coronary artery disease (CAD)) refers to the failure of
coronary circulation to supply adequate circulation to cardiac muscle and

20  surrounding tissue. CAD is a complex disease, which is believed to be caused by
many genetic factors, environmental factors, and interactions among these
factors. Indeed, many risk factors have been identified for CAD, including
smoking, advanced age, male gender, diabetes mellitus, high systolic blood
pressure, personal history of angina pectoris, high-fat diet, infectious agents,

25  obesity, increased plasma total and low-density lipoprotein (LLDL) cholesterol,
increased plasma triglycerides, and decreased plasma high-density lipoprotein
(HDL) cholesterol. However, family history is one of the most significant
independent risk factor for CAD, and twin studies also suggest that genetic
factors contribute to the development of CAD. A high death rate, late-onset

30 characteristics of CAD, and complications by phenocopy in families also present

major challenges in genetic dissection of this important disease.



5Because CAD represents a | eading cause of human norbidity and nortality,
there is a need for innovative diagnostic and therapeutic strategies.
Current | ywot20i1¢138036f i cult to accurately predict whet her paTsubpamsos | |
develop CAD in the future. Nowadays, this is done by risk calcul ators,
which aren't very precise. Furthernore, the risk calculators known in the
art are unable to predict 10 whether a subject has slowy devel opi ng pl ague
formation, or is at risk of acute occlusive events. Several clinical tests
can be applied to assess whether a person is suffering from cardi ovascul ar
di sease, such afemedihQWiSgo0EADAE @ARbYised oPR6W BBl naktRrb&Ierokier

i nstance, el ectrocardiogram stress tests (exercise electrocardiogram,
echocar di ddr@pHyrmptigpandasute hrembalineeakedive evasits lepdiagte gchemic f at s

chol esterql §M?ﬁ§ and proteins) are used for diagnostic purposes.

However, nong Inese tests can reliably predict the risk of an individual
of sufferlng from cardi ovascul ar di sease, such as coronary or periphera

artery .di sease,, There e, there i eed for pew bi omatker |ch can nore
reliabPy predi BECRYRE (f'&é%%*fes%‘%ﬁscﬁ %@3@@&&&?68 wage.m é‘ﬁty an is a goal
of the pres@nilifyNVIeRLiOR Hefd wﬂﬁhgeatmagmc%tdméﬁaﬁe%ctsmt@@e§ anpl es of
subjects at risk of suffering from cardiovascul ar di sease and f

i denti fyi degpraertiott is defbiculh go ecm]retetlzs pSQﬁl‘t'feWh‘ﬁ@ebﬁ spbjeagwall d¢‘i'es1¢<p GAD
suffering ;f rRMLGALAI QYRS a{gng %y 1%(: %céﬁafc %” hﬁlchga%" 't Qb .

i nvention ? rOV|de a ne dr % Ui canent s U ef in
cardi ovas cpmécase dhﬁcd@@@drh&]h&@sk%ﬂhﬂ@tfor@hﬂbxbﬁ rm mlge snteh'etdmeb&pty) predlct The
present i nvention provides mne nmet hods .,for typing a sanp e and

i denti'flyi mgheéfaev drubieghanie {5 VPEOMD%BIPHB? fHgPatEmen s i

suf feri ng R30uEHeWERtI5ONARLUlAEa19ESERER bRYpPBAS Y éé&séﬂvﬁ%&raeﬁe%&n ina
sanple of said patient. The present invention further provides neans and

met hods f as siidenmng frynngardewae@ﬂ@m mmusmh o seagwinthercapinegy or WO
2011/ 133036PC3;/ 1'"\"'1209'e]1'"{e059 r in % nce, electr card nvenqtl 9@ sftor st hxeerzzll (I;,St time
shows t hat* &P epres% o Vel § 6P I RRIE ™ ﬁ Fg1é? correl ated

with Cal’dIed)ebaﬁﬁuf(ﬁbgldhﬁea&ﬁcaﬂ%gtabw&)l&ﬁiaﬂ’e@fbe(ﬂ)rfalfnogﬁﬁﬂdvélsbjf@ﬁﬂéhﬁI’S of
cardi ovascul ar. di sease, but have never done so 5 using platelets. It has
for inlstaned palrsterphvinspraantpioteina: aueg s fnpdiagrestisgurapsesi BaWeKEr s f or

the di agnch%'n% O@Ehe%Mtgsté caﬁ?él‘l“aﬂﬂf ﬁré‘d@t’%e%s@ 408, Mﬁﬁ\ﬁduﬁ%? hﬁgmhi@ RS

el evated in plasm | om ng nyocardial injury. However, i kel'y that
t hese m RNAsdlaV@cublrehwdefmomada:nngmdy onpéiinkeraéhttery dtseaSEdlé‘hbmfo@ stream

b f h h d 10
A pati enPe e THeEh St PRYTHEk. WA h i DRkt S5Rr cul ot ng

m RNAs Inchhﬁoaﬁ%hﬁuph§§@epf cardi ovascul ar di sease, the present i nventors
investigated m RNAs present in platelets in the stable phase of
cardi ?fascul ar di sease, wherein ni RNAs rel eased from for instance damaged

cardiac cells ﬁc’ls%héoa%%e%xfe%rﬁ iADMITRI o fidVidREheardsth dhBM s rgund by the

present i nvent ors ave
typing samples of subjects at risk of suffering from cardiovascular disease and for

identifying and/or treating subjects suffering or being at risk of suffering from
cardiovascular disease. It is a further goal of the invention to provide a method
25  for identifying medicaments useful in cardiovascular disease therapy and for

monitoring such therapy.

The present invention provides means and methods for typing a sample

and identifying and/or treating a patient suffering from or at risk of suffering

30 from cardiovascular disease by measuring miRNA present in a sample of said
patient. The present invention further provides means and methods for

identifying new cardiovascular disease therapies.



15 not been found in earlier studies because prior to the present

i nvention, others searching for mRNAs related to cardi ovascul ar di sease
di d not |Iwokofior33036RNAs | evel s in platelet-purified sanpCesNLel1g50205at el et
rich plasma). Instead m RNA | evels weBe determined in for instance plasma
sanpl es during acute cardiovascul ar di sease. During acute cardi ovascul ar

di sease, however, several 20 m RNAs are up- and/or down-regul ated (i.e.
dysregul ated) in a whole blood or plasna sanple. These dysregul at ed m RNAs
i nclude m RNAs rel eased from danaged heart cells, but also for instance
fromactivated white blood cells that act on the heart danmage. Al so
ischemc insults that normal |y acconpany an acute cardi ovascul ar di sease
have pronouncedhefipegtiondpr thicfiest pines shoyys thal altsrest exguoesien leyslsmfRNAs i n
bl OO_d or % sinT teqktg%% ﬂrgﬁ%d Mﬁdca?aiogé&%ﬁﬁtdi\égasre! &Eh%rvgrs fo.r
cardi ovascul ar di sease in the present i nvention were not 1dentified in any
prior st udyalvhed ficegdneas diomiiNAss aff @rdolapuéseditedse, nttohevehhaved dbme sdhe
acute phase.of cardi oyascul ar di sease at |evels high.enou o allow

ot ect Pon it HESCs: IR 167 trrr S den s PBBEvDBRC EABA AR PERNASAR heal t hy
control s Riet®ish%SRM NG tABUNRGM03AQ i 2QMI2bYBSMEMITY IO SR-OOB G Rar r ays) ,
which was required to test the |arge nunber of total m RNAs. WO

2011/ 133038P@ e aleesed 78 phasma followsys myopaydialgamy eHewewar by pure in
pl at el et s,;:1J t [ e, {:ny r le to
Paanti £y WaRR B 2 BB AL et A R R e 08, Y B AN MR 24
subj ect s atreans bebaiiserfot ingednceuhé deviehgf il @ouaedite noamel ovéischdraed

di sease. T e mR serve as bjomarkers for. subjects at risk of 5
suf f erling WEH?E%?%%EER%@ st ShdViogh 1 Bipled e 0% r edi ct i ve
bi omar ker $piRNAs in tH8 @N@@Bﬁ&@ st dioPiel BlirQiglsd, 1hRlRE4EnR SnddifbrsSUPPT €SS

protein synthesis by inhibiting nmRNA translation or pronoting

degr adat i onvesiigrted mipNAsgrawnt ppplatelets neideglstalde phese plorardiovasauddoprent
and physi %é’e%%e ONSLEoiANAd SxRLES Rl ONe 0t L RINAS, N2 pecn; coLnehated with
a nunber o tUhan di seases. AS 4 consequence, fiuman are consi dered
t o be hi ghllyy aseleuinyasrbi Dumh&etbe nRROEG byind bieheyirskanuseatora haiver oRNA

pat hway in anucl eate platel ets has been discovered' . The present invention
now prigvi dwé %?‘Pfé?quﬁ@i 16‘rﬁar]t1?¥aituti}?é%§&?i+sé§3§i‘8r‘f° 1Be BFSERt BVSRBRRtePEY i RNA

i's useful gbh S LIMHRMA WNEL A0 RaSHIV REL1a i SUEL BId BG 15810/ RN T Sk Of
suffering from cardi ovascul ar di sease. The present invention shows for

i nstance tléadls sppleidleepwiifdbsamplesde &f plageiti vrh plasxpy) ebsédd mihNAt el et s of

patients with CAD when conpared. t | atel ets_of, healthy controls. 20ln a
D L oo el e A R A B i e A R P R G T o 5 Bhelhar

subj ect i saddiovdssllefdisdakt dDirigg Ge @ Ardidvaicalkasdivdae, liveeasseviig nmet hod
conprising determining a (relative) |evel of expression of at |east one

mi RNA Xsi AgiENAaats wo-gmdder dpvaykgaatated dhe-dlygrqauaatsd) Hga gdokchlaed #% om t he

group_con -léstrjlarl‘galgblemlﬁ'e&_ll%s%e%ﬂafgdah%zs iR RRARGE el d288d MR 340~
hsa-m R-615- 25 5p, hsa-m R-451, hsa-m R-1280, and honol ogues and
or t hol ogueknufgedgavif celhelswt atbRMtsnstande fronpadtiviaged Witk dledd wllsekatr essi on

of said at %ea t one i RNA with.a reference a*ue V\@Erei n the result of
ai o compdF! SoR o drauee e RER aF 4G B R ICAR P Sl Arar Lty from
or is at rchskiotdscalifrfdédaRg hhi@Promduaasdécassn ki edirseaselevBlseffeeahy, said
nethod is an_in vitro nmethod. Said reference value is =
miRNAs in blood or plasma. The miRNAs identified as predictive risk factors for
cardiovascular disease in the present invention were not identified in any prior
study because these miRNAs are not present in whole blood in the acute phase of
cardiovascular disease at levels high enough to allow detection of the 1.5-2 fold
differences between CAD patients and healthy controls by the screening method
30 used by the inventors (microarrays), which was required to test the large number

of total miRNAs.



30 preferably obtained by determ ning the expression | evel of said at |east
one m RNA using a reference sanple, preferably froma subject not suffering
from or wO2igie3eh suffering from a cardi ovascul ar di PEASE20111056275
preferred enbodi nent, WD 2011/ 133036PCT/ NL2011/050275 5 said mMRNA is
selected fromthe group consisting of hsa-m R-340*, m R-624*, m R-454, and
honol ogues and orthol ogues of any of these mRNAs. In a nore preferred
enbodi ment, said m RNA is hsa-m R-340* or a honol ogue or orthol ogue of
hsa-m R-340*. In another nore preferred enbodinent, said MRNA 5 is

M R-624* or a BYARLNYASaRHIOFINNDPYErOfn P14 e. a platelet dich plaRfHa

necessary to determne both the reference val ue and the test value at the
sanme ti ne.sample.ghe dpvanigisarise ablst idpetifiomifelos thafears nreswrtdnadatelitoe,

pref er abl yafnldst'hgg aft %@gﬁe&iﬁﬁ‘a@b&%% SO0 Bhe S 1L nglg? m Qh a8htd | Sk Of

suffering from a c | sease, and use sal erence val ue over
and 10 oveardigeaseular d‘.imaee rﬂ‘mﬂe\mmgem asdfiomhekeare fatsubgecexpt @sisbbn  of

said at | ea |nate is.indicative for. an individuals
PThk of sarTerPRirdh e gvE e o et Ib i B Sl iisRet o Lee aa o
ref erence wahiskeas ! evel of expression that has been shown to be indicative

for a lowrisk of suffering froma cardi ovascul ar di sease, for instance the
nmean | evel of M RNA in a nunber of 15 sarrpl es from heal thy individuals. On

the ot h.er hand F{ ﬁNIASs a%lessgl Pﬁ&él?ﬂ %b}domgls uld tﬁlatr %?Iaarepgfggécp oye% "ég v es%veI of

expression tha as been s e indica |ve car iovas ar di sease
or for a hiyghh'rlhﬁkg @fRNAftiraﬂslmtgoﬂ bmmoancﬁmgjmm dagmdaﬁbﬁe]}isﬂ. tofhmﬂig

reference .value is f msﬁance ?ﬂb g]gned usi ng @ of n |nd| vi dual
suf f erl’ng 1FIPEHRLT &85 ?W%@ ptrpal feyglgpment and ph "Bo d 20

det er m ne BRIHRE A n%T{lN&&Bad §eé’atcoﬁd'eﬂfteafw1§h'5frﬁ{ml§@~ dr 'h%'i'ﬁaﬁl &%é%e@%‘écm ar

di sease, by conparing the |evel of expression o he above nenti oned

m RNAs i n sconappleacofhwain nbeVeﬂcaremonwdtaml tloehﬁéllgb%’ W&lwél@tnarkﬁra sanpl e

of a heal tfbe% t?dl Ylle%liliaster(l)ce o\f“a mi r(ﬁ-?N 9]ilwa 1r?)a(18uCEISSI O ajceﬁ]ﬁztg h,[sasrlggl e of an
i ndi vi dual ring cardi ovascu Jis8ade! 0 expre55|on

which is Qﬁ)ﬂp&ér&ﬁl él‘h/u Ibﬂes&t‘t ihbaitiaf new Ipeahtl@a/t}iendisl\ghduladt ths ebipfbseﬁ)hl ve for
sai d subj ect  bei n not sk of cardi ovascul a i seas A lev of
expr es'si or?r&ﬁllf% g‘ll\%iseu%f‘flﬁntdr?é?mbml%w A jeck i $u qubq from

cardi ovas Cﬂ"dlﬁrordelt%@ﬁ@ﬁ" dudfel- i fhdh e Rlib s SRk Aistdbi. elq{e Betag idbedtigk of
suffering from cardi ovascul ar di sease. Wth conparable is meant that the

| evel s of sbrpedssingtange ¢har sfeerfmiyhi\RN As gret ﬂnéﬂereﬂnt&lfyoé@rehsw en phttelebore 30
et o200 g VL SRR B R o 22 Tl
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20 In a first embodiment, the invention provides a method for determining
whether a subject is at risk of suffering from a cardiovascular disease, the
method comprising determining a (relative) level of expression of at least one
miRNA using a sample of said subject, said miRNA being selected from the group
consisting of miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340%, hsa-miR-615-

25  5p, hsa-miR-451, hsa-miR-1280, and homologues and orthologues of any of these
miRNAs, and comparing the level of expression of said at least one miRNA with a
reference value, wherein the result of said comparison is indicative of whether
said individual is suffering from, or is at risk of suffering from, a cardiovascular
disease. Preferably, said method is an in vitro method. Said reference value is

30 preferably obtained by determining the expression level of said at least one
miRNA using a reference sample, preferably from a subject not suffering from, or

at risk of suffering from, a cardiovascular disease. In a preferred embodiment,



It is preferred that the expression levels of at |east two m RNAs sel ected
fromthe group consisting of mR-545:9.1, m R 624*, and m R-454*,

hsa- m R- 2%02p11s383m R- 615- 5p, hsa-m R-451, hsa- m R- 1280 pcamd.2bmroséogues and
ort hol ogues of any of these m RNAs ar@& determined in a method according to
the invention. It 5 is preferred that at |east one of said at |east two

m RNAs i s hsa-m R-340* or m R-624*, or a honol ogue or orthol ogue of

hsa-m R-340* or m R-624*. More preferably said at | east one of said at

| east two m RNAs is hsa-m R-340* or a honol ogue or orthol ogue of

hsa- m R- 34@fd miRNa @rs@fe@ﬂ'erdqgorﬁTIJH@Q%MOnsﬁbtifrﬂgro?%sQfmlmm*a-ﬁnlt{mt t wo

m RNAs is hsa-m R-340 or a homol ogue or orthol ogue of hsa- 10 mi R-340 and a
second of midy- él%tamdefaél@ol@wsmrﬂmghqlgguﬁsmf@ya% %@en@ﬁ?d%@dé %Mot t hol ogue
of m R-45 V. | f ast three,
Tore. prof SFahy At PR R, Xl BRI bR mERIESH PRoBbIEhe P71 o

pr ef er abl y)rétold)msﬁ‘ hsaxmiRp4@E . ﬂ)meheﬂ‘rmablnyoratprbfteaﬂatd aeielimenpshipméREAabl y at
| east ei ght ' selected fromt ou ting of m R 545:9.1,

e 620 DR Ao geia § Ao SPREZBH R 615. op, "heaum R 451
hsa-m R 1280 and n!a)@ﬁ@&&gm&o@r&@ex%he%aguﬁesre@éreﬁewvmetalﬁa&ﬁe RedRNARu AT e
determ ned in a nethod according to the invention. Determ ning several of
the here abéhesmmatitondt inforipganee ressiiptedurrmingybrdetense sileabl y | eads
to a nore e t 0 ng from

car di ovas gt%%‘lg&glg%le 3 efr?%ve%%ﬂ&%mf)?g&flf%é ?\rléemg %‘%BF h&q if the
expr essi onulferiek fafm hseardidvas@40r disease, hodokegaid eferontdnalloguesraind

hsa-m R-340* in .comhi nati. on&,\t/l%ngth t he expressj.on | evel, of  at. | east one ot her

m RNA 16F (8" AER/BAP; erl‘sln%l TP ot bhetedrtiBe ¥r1gesian pf idpbeasbvel  of

m R- 624> %eq‘nlmllﬂ)gl%@stcganﬁﬂ@ Ifgoirﬂgdé%w@ffof%ﬁﬁ?(ﬂwdﬁa{yﬁék bhatrrefng find54* or
a honol ogue or orthol ogue o , a 25 subject's risk on suffering
from cardwevtagmcalardilwaselteaposﬁéolﬁﬁasﬁﬁ @sja wefeeermecabut ®loyet olan if the
expr essi on | ]?evsglonociiap F ger}lesﬁ)ofwr} poeb 1n@1 atlv for asu og suﬂ:erln ITE h0| ds
true for dé&Perm ni ng ﬁe expr essi on 7 eVert of ??Ogﬁﬁl’§ onol°oytie or
ort hol oguea@dmmdauﬁazéﬁ‘isda@e CfOfThislﬂ@rﬁde(Iﬂlerédm ]rehel EXPIRAES tuoa dxﬁM@r oﬁf at | east
one other m RNA of the_invention, preferabl y th expression. |l evel of hsa-
30 mi R -34@%@116%10 ﬂ@dﬁ%@dénéwl@aﬂﬁdﬁ%g%o T hago %ﬁ%%@osa% Hrusedt  of

M R-454* of .8, RRPDLAGHG 18761 QF EMeQQHﬁ tRAt W HAREhown W be indicative for

2011/ 133036PCT/ NL2011/ 050275 In a preferred enbodi nent, therefore, a

met hod acccarttipmculartdq@aswefnma)lmlghsrlq:kmf\ﬂuﬂf’edmg\ﬂmn@lqarduowmu&n ve) |evel

of expressj.on ofga ed first of said
ot Fonst tioanrravR ERRRe VIR S Sn R e W S BB Bt ot

hsa- m R- 34Rdividanrd swiefiag firot é%@ﬂﬁdva@;ﬁu&aldﬁiseatse |Iea§ﬁhuf§ HoaeibId toNAS i s

sel ect ed fromt heé)\g1 oup COI’]SI st.i ngir m R-624*  m R-454*, m R545:9.1,

hsa- m2R- 6 fsteypiing sehethey ¢ sabje¢idg a lﬁkP§8Efferéﬁ%lﬁ}‘?6h%%@h‘é‘?Sé‘ﬁ]éréisteﬁéﬁf ogues

of any of yhess, a&‘in@'\éﬁ%’le\;eh%f Q%@Qﬁoﬁ Bf & Bf t@l%%%{zé Méﬁhti%ﬁ@&i’%ﬂ[{m& & | evel

of expression of sai d | east ref erence val ues, wherein the
resul t of ssaipde ofxrmdtsub]@ct wshnhdﬂwﬂ pf/@imésmtrh@samalecbf‘ alalilgual | s at

risk of 10 erln .frogm.a car.di ovas.cul.ar

otert e B hah it AR RS SRRSO R b AR P o indigital SyfaTRbe
wherei n s&tdh %Qﬁ@dh@vﬁ@cﬁl‘é‘i diSesse] £¢éed of EQFeENen FheiisComphasiile gritd

m R-624*, m R-454*, hsa-m R-451, and honol ogues and orthol ogues of any of

t hese 28i RMAdt ofmhegthy wrdividral isiadisativiosmpikyhivat bemg roteddekdini RNA is 15
m R-454* Q:ﬁrtﬁo@gggiaqgﬂgeagé. ) ﬁé@?h@%@e&ﬁo%ﬁlcﬁﬁé comparable with that of an

individual suffering from cardiovascular disease is indicative for said subject
being at risk of suffering from cardiovascular disease. With comparable is meant
that the levels of expression are preferably less than 1.8 fold different, more

30 preferably less than 1.5 fold different, more preferably less than 1.3 fold different,
most preferably less than 1.2 fold different.



In a nost preferred enbodi nent, a nmethod according to the invention is
provi ded, wherein said second mRNA is m R-624* or a honvol ogue or

ort hol ogue0ah11Mi3By3624*, said nmethod further conprising ®ETANLIVININEER7A
(relative) level of expression of m Re454 or a honol ogue or orthol ogue of

m R-454, and conparing 20 the | evel of expression of said first, second and
further mMmRNA with reference val ues, wherein the result of said conparison
is indicative of whether said individual is at risk of suffering froma
cardi ovascul ar di sease. In another preferred enbodi nent, a nmethod according

to the inventi onsipefRiRMVi tAa thabigrBidlorRlVER| At Ykt twﬁhRNAseg@mé&@csl on of
at least two m is 25 determ ned, wherein a first of said at | east two

m RNAs i s frAmREBe grougyconstibing|ob gus- 5Pt MR 6dd a1d milk4§sh-hsagniR-whetei n a
second of S C i ng of
oo m R D Pt 8RR MR T 0GR A0 B M b BOILOF B BHofRe 5 | N0
hsa- m R- 128,of ahebehoiRiNagues detedmorddhal sognedm&xiccanmn@to tHeei&eemﬁicRNAbt t he
met hod _fur.t her, co i Si conpar.ing 30 the le of said at
reieg R T et SR M e AR

conpari SO%iEGQﬂdbﬁaMoﬁ%légueWrﬂﬂoQ@ & HsRGh¥-gued o §111QI62EU‘ SMOJEef suffering
from a cardi ovascul ar di sease. WO 2011/ 133036PCT/ NL2011/ 050275 8 I n

a nore préﬁﬁfeﬁer@ldyém’o%ﬁlﬁ@ﬁtoneeofﬁmdmide&@é@/roam%%@l& hea-makedOf onai s

provi ded, § S¢ i sting
b “hsa m AERHERE G o BRRNT IR g0 Th SR TS PRERDE S Of
any of theasl ai RMAStwdmiRNAs ishsdindaR* Sn@airtmlyomu]bge@b ogghologus ubhect not
sufferlng fr i of ufferln dj ovascul ar. di sease" is
meant Hett0 i eﬁe%wtofﬁaf Rlalrasty qwﬁ@éééanﬁﬁ 4@ 2R PPRIoBEE Phe

nor mal DOQ&'i}ﬁlﬂég% of R %@M&e%eﬁrwgltﬁgtleszepkoofrb%r&@fe% ALeIMRL ghteeor high
chol esterol, are non-snokers, non-d etic and not have a history or

fam |y hi sn@tewreferaldymté@wémramomﬁ pecfsmblynat haaat fige b eetprsigrdldyiatg from

or at ris sufferln rdlovasc | ar, S i S Jea subj ect
which is a?r Hiym I'a nosec]oq?;\na% eaéars%l‘fegvglsoéﬁ arfer Ib%eagtsl%aSt d?}cl)tr n%%ﬁan
i ncreased s@leﬁt@drfebratthvgrct@ ¢dmeistignodimiopad: atli anR @243 udd e miRgL54F OiRa-

cardlovascular ggase e lLev

f
m RNA lgr edBiy 11(?1 %1@%@%5 ?@%ﬁe&%ﬁﬂﬁ%?@ﬁ#@ggﬁé%ﬁ iogé‘éﬁrﬁpgm one

conpri si ng, 8 ckuek aF th%ﬁthe%é nhRNAbOéﬁ%Va%"ternﬁ%d Qﬁ%%ﬁét%b{ akORhidd® tRkat el ets
in the sanple are still intact and/or the m RNA i

invention. Determining several of the here above mentloned miRNAs in a sample
of a subject preferably leads to a more accurate assessment of the subject’s risk
on suffering from cardiovascular disease.

20 The invention for instance shows that if the expression level of hsa-miR-
340* or a homologue or orthologue of hsa-miR-340* in combination with the
expression level of at least one other miRNA of the invention is determined,
preferably the expression level of miR-624* or a homologue or orthologue of miR-
624* and/or that of miR-454* or a homologue or orthologue of miR-454*, a

25  subject’s risk on suffering from cardiovascular disease can be measured more
accurately than if the expression level of only one of these miRNAs is measured.
The same holds true for determining the expression level of miR-624*, or a
homologue or orthologue of miR-624* in combination with the expression level of
at least one other miRNA of the invention, preferably the expression level of hsa-

30 miR-340* or a homologue or orthologue of hsa-miR-340* and/or that of miR-454*

or a homologue or orthologue of miR-454*,



still present within the platelet in order to determne the |evel of
expression 20 thereof. For instance, the platelets may be, and preferably
are, |ysesokzefioaoddet ermi ning the | evel of m RNA of thePCmNnR0i1®30277he
anount of m RNA neasured in said sanplfe is then used to calculate a
(relative) level of said m RNA present in said platelet. The word
"relative" is used because it is not necessary to determ ne an absol ute
value (e.g. in pg/1x106 platelets), but the level is 25 preferably
determ ned relative to a housekeepi ng gene, such as RNU6B, a wi dely used

endogenous r ef gf @REefcBNA dotbJIMYNnTtRNA ISRl dth6@he@RdiBkHditBS invention |t 1S
noted that the invention has identified several m RNAs that _are

di fferent |1&pr<y11@f;d@ ey 4 @elstiyeblegekoferpresgion of galepshtwe miRNoAs i
car di ovas @,%ﬁeereﬁ?a (ﬁ%‘ﬂf’(grs 91 étolemet ]ﬁﬁﬁ' NCIUNY) nﬁhﬁzx%'*%&% in
ua S 30 re et

heal thy in IVI usin ative pure sanple
pl at el et rhoaivlgduasareor slamngt@ ofﬂﬂwmiihﬂ4mhendmﬂmrbimmsd;ta)ﬂdloﬂemﬂla‘tlleﬂ;tsever al

m RNAs _di fferengiall xpressed.in platelets, i cessaryto use
oo ar drereaR TR T ROR thstinBe sErSt ey T AL, g 154 iR
2011/ 13303aBGT Ms20hiH-89253hoh S -hiReMHl REa-nfiRL1930S hADGEmobg¥B9hRq bl ood

sanpl e can be used in a nethod of the invention for det erm ni ng whet her an
i ndi vi dualortholeguep jof Rnppf Ehehe @rlﬁﬁ{ﬁ% tlrrmetieed Girtheasonivgising ewaparingt i s

pr et or abl B YRl Sflu IONSNEL) 08t |RLERR ALRRA Slind AATRLENRL. YAG-LiR 2 S

net hod accor nventi on i nduces c in said
platelet ahdkaﬂﬂtnfgaddmﬁﬁmm@ﬁ1thdﬁahSeBbwhenﬁtammenﬁh&¢ﬁﬂseatfmhoﬁlood

sanple is dr i t hout an anti-c agul ant. The handling of such a bl ood
sanpl 0 nfytE §nﬁ YA &tPEHOBTSCPIAAt B eSS and subsequent coagul ati on.

Coagul ation wi |I§(ﬁ‘é prefedtdddrAbdBmeRt, MinBdd eﬁﬁé@ﬂﬁngfbﬁﬂ%eln%@iﬁ'ﬂ%rﬁs 10A
hormpl ogue of an M RNA'is herein defined as an m RNA is simlar due to

shar ed anaeetidgd, Whereibhraid sqeraicasiMAds aelaetief yrom thé alrouprr@nsnstlegtof cal .
An ort hol oesof. a RgléiNAh'sas fIBLAIN L {%%?@eﬁ apﬁ o”ﬁm?%%les JPYGL 6 C acid

nol ecul e, separafe a’ specliation~even ogous nes, ?%r i nst ance,
are genes thasajmiRNAen]tn speddremotdptef@ired smmeHmierttpsaeacshc@idhﬁtRNAQause t he
speC|es 15 rlglnate froma co Elanc g is of course preferred to
use an’ni ﬁﬂﬂ%)ﬁ@OkEBﬁPéoggg eHE O 81 é%és for diagnosi s and/ or

treatment of apcandiRyRseiledlenthR@ReR: Al RP&CILS o FREAVESionRUS 1N
humans, when determning m RNA in a human sanple, human m RNA |s preferably

det er mi nedrovided, wherein said second miRNA is miR-624* or a homologue or orthologue

of miR-624*, said method further comprising determining a (relative) level of
expression of miR-454 or a homologue or orthologue of miR-454, and comparing

20  the level of expression of said first, second and further miRNA with reference
values, wherein the result of said comparison is indicative of whether said
individual is at risk of suffering from a cardiovascular disease.

In another preferred embodiment, a method according to the invention is

provided, wherein a (relative) level of expression of at least two miRNAs is

25 determined, wherein a first of said at least two miRNAs is miR-624* or a
homologue or orthologue of miR-624*, and wherein a second of said at least two
miRNAs is selected from the group consisting of hsa-miR-340*, miR-454*, miR-
545:9.1, hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and homologues and
orthologues of any of these miRNAs, the method further comprising comparing

30 the level of expression of said at least two miRNA with reference values, wherein
the result of said comparison is indicative of whether said individual is at risk of

suffering from a cardiovascular disease.



20l n a preferred enbodi nent, the honol ogue and/or orthol ogue has at | east
50% sequence identity with an m RNA of the invention. In a nore preferred
enbodi nerwp 20hig13s@quence identity is at | east 60% norepPpraNIeoalbsg27at | east
70% nore preferably at | east 80% noBe preferably at |east 90% nost
preferably at |east 95% 25 The term "% sequence identity" is
defined herein as the percentage of nucleotides in a nucleic acid sequence
that is identical with the nucleotides in a nucleic acid sequence of
interest, after aligning the sequences and optionally introducing gaps, if
necessary, to f¢hinge pgrBRriEXimbiliRRALE & eARAURR6RISOtd SRMhvEMiodMat hods and
conputer progranms for alignnments are well known in the art. WO

2011/ 133033613@#414&1@%}@% pecond B Age selnete dvoan tlg xoxpreensisiRZef ni RNA i n
pl atel ets * f orr t I

conpri ses Hp ate glti(ga 45?4%&1%&;\(&}%%?5{) & hgg}%(?gél%gl%g%r }%1%&%? O%fh‘@% pI asma
sanmpl e. | nhesepmeRNAsed enbodlnent therefore a nmethod according to the
invention is provided, wherein a whol e bl ood sanple is 5 used, preferably a
bl ood éarrpl e enriched for platelets. Wth whol e bl ood sanple is neant a
venous or artekyigh abheathpambaer oPreh@sahnot dafink frodll RRERisKYTt em (i .

wi t hout vacuun) and preferably with an_anti-coagul ant. ‘Vacuum i s_known to
stress t heulerod foan| sscandipvaagulpediserss” avmieant hhbistt whishedoes sonhave
subsequent e a

anti - coagutantFERd Bk Sl EMMEU Rl B ISP St DBl Sty |
prevent s anthave beduweeshtoeddyh aholeﬁaoidmmedamémalgas non-diaBbiAc hed ebs i n t he

sanple. In an even.nore eferred e t hod according to the

i nvention 4 V%affﬂa%tary {é’ﬂ@?%fl@é?réfr@éﬁ%drgvﬁséu%r ;rS‘rE I%f&f-et rich plasma

sanmpl e. Pl atel i) b@mmé@essﬁﬁ@feh%gff%&w&ﬁﬁébm@fe@ﬁg@eﬁn@ with a platelet
15 concentration above baseline (i.e. platelet concentration in nornal

pl asma) . IVEI’ChoWﬁCfllﬂT <b$6@|§erl|smgeep1ta& sihaect loph Bl alserlyiiagresed iWitlgat i on are

known by the Rerson. atelet rich gt al so
contai n i rieruRiss B BEReR Ao bk B SR i B e P o Bl o

accor di ng gopulani dfveaffeiiap fronovw@ndédvastilar digeasf.erred to use a platelet rich
pl asma _sanple with a | ow nunber 20 of white blood cells. Preferably said
sanpl e15corrpri ses below 5% nore preferably below 2.5% nore preferably

bel ow 1% evenTRRN&PHLEG B M HE11AVLQ AWM ITRSA p%&fn%ﬁﬁ&%ia)fellé% Qw 0. 4% whi te
bl ood cells, relative to'the anount of platelets in said sanple. According

to the pr evs"eﬁ@rablmxdetﬂrnuned fisiom a $venplc RN rishag saad platelets. It is, however,

not necessary that the platelets in the sample are still intact and/or the miRNA is
still present within the platelet in order to determine the level of expression

20  thereof. For instance, the platelets may be, and preferably are, lysed before
determining the level of miRNA of the invention. The amount of miRNA
measured in said sample is then used to calculate a (relative) level of said miRNA
present in said platelet. The word “relative” is used because it is not necessary to
determine an absolute value (e.g. in pg/1x108 platelets), but the level is

25  preferably determined relative to a housekeeping gene, such as RNUGB, a widely
used endogenous reference RNA in many miRNA quantification studies.

It is noted that the invention has identified several miRNAs that are
differentially expressed in platelets of individuals at risk of a cardiovascular
disease as compared to the expression in platelets in healthy individuals, using a

30 relative platelet pure sample, i.e. a platelet rich plasma sample. Now that the
invention has identified several miRNAs differentially expressed in platelets, it is

not necessary to use platelet enriched samples in a method according to the



25 differentially expressed in CAD patients versus controls, hsa-m R 1280
is down- regul ated and hsa-m R-340*, hsa-m R-615-5p, hsa-m R-545:9. 1,

hsa- m R- AB0,20h833036 R- 454*, and hsa-m R-624* are up-regulParad.2in/oSHDs
patients. Because of variability of teést results and inter-individual
differences, it is defined herein that a 1.5 fold down- or up-regulation is
considered significant and predictive for 30 whether a person is at risk of
suffering from cardi ovascul ar di sease. WD 2011/ 133036PCT/ NL2011/ 050275 11
In a preferred embodi ment, therefore, a method according to the invention

i's provi dqﬂverﬁmrmnﬁgta@he&ear%mertgod&@xﬂ@@ chh®eclR¥elin afm&xpa @ssheon of said
at least one mMmRNA in said sanple is at least 1.50 fold increased, relative

to the | everensiondiopdetesmapingrwhether ap indigsuabiratiisng suifeaingdipna of a

heal t hy i dual 1 H t risk of cardiovascul ar di sease, wherein said at
| east onnghﬁhA Ei(ﬂggggan m RNA sel ected fromthe group con5|st|ng of

m R-545:9. 1, n’[ﬂs@ﬁ‘éféraldmdvmd&dﬂﬂd‘we\#&s hat Bré}ﬁa@étloﬂnsﬁa RaRpElfhr hpe in a

hsa- m R-451, . and honol o s.and ort.hqgl ogues of an the e.mMmRNAs. In a
more pref aRLBAY REBAIEEe AR VaRdoadRaR ey fean AR Tt

expr essi oplildtand@ash sgu(ﬁs@m}ﬁl%e’fﬁi’sﬂ@ kot iaktaneashe dfdd 689 bld&ﬁrsﬁnﬁﬂ@fser ably at
| east 1.6 nore preferably at |east 1.75, nost preferably at |east 1.85

fol d i ncr egwa, without an Wtaﬁmgwéantpfl“éﬂieéxarnéhnémﬁémhmhloodaéaﬁmlmui%@%or di ng
to the inv SN . e | evel of
expre55|on o%ésal F%Bﬂﬁ&gqﬁl6%%8%§kﬁicP%¥§gﬁgﬁ' nﬁﬁgﬂﬁglgpFEggg 1.50 fold
decr eased aﬂt@lr@inon/efmd%NAele{zedyah tliof sakbplexpr essi on of said at |east one m RNA
in a sanpl e of ndi v, al .not k of ¢ ovascular. i sease,
MhEFEIﬁ sai d %ﬁﬁyﬁgéd-&ﬁmﬁn%%ﬁBF éﬁéndPﬁgg gyls it eof . In
a more pr eiﬁl%rte%ﬁafémwe%gtrrhé DN&sQﬁfeﬁEéﬁ ﬂ%%s%ﬁ&@ﬁﬁﬂ%'n@t L¥eicapf
expression is at |eas 5, nore preferabl east 1.60, nore preferably

at |east 1.65, Awéhql@@feecrf@tml lyﬂ%lNAlle@srenl d%neqlmsta hpmgbegeiue malsleje a¢id| east

1.85 fold delecu €, & aratg%gy a emart)lon evelat Q%r%]iqq(g%%usog_?nbs af%-\%\;[s?é)rg Z%Zg{ Cei:jn?r E)?n

the invention 1¢ provi WHET & sal
t he group geassirsdiffegertifspatiBs B e bimithiRtdbEdh, othardbavaRs itk spebbiza- m R- 340*,
hsa- n1R—615 5p d honol ogues and o thoﬁogues of ang of these 'RNAs. In a
nor e ef é)ﬂgé‘éﬁtﬁg b 8 EP e a%lceﬁ%)[rhgds QeTVY &Y HY ferged fRuphiyR A i

provided, Jeiishde $&hd @ecﬂfﬁ%@%m@@ﬁm%&%ﬁ%sissarﬁﬁéﬁﬁg%gﬂt%t he gr OUD

consi sting of mR-545: , and honol ogues and
orthologu@ambbwamykmﬂh$h®salﬁnRNAsmﬁbﬁpangfé%@sne@uanbwdwhent a net hod

according (fe?er%%ldgnl\{l?%A B d Ruman sample, human miRNA is preferably
determined.

20 In a preferred embodiment, the homologue and/or orthologue has at least
50% sequence identity with an miRNA of the invention. In a more preferred
embodiment, the sequence identity is at least 60%, more preferably at least 70%,
more preferably at least 80%, more preferably at least 90%, most preferably at
least 95%.

25

The term “% sequence identity” is defined herein as the percentage of
nucleotides in a nucleic acid sequence that is identical with the nucleotides in a
nucleic acid sequence of interest, after aligning the sequences and optionally
introducing gaps, if necessary, to achieve the maximum percent sequence

30  identity. Methods and computer programs for alignments are well known in the

art.



provi ded, conprising determ ni ng whether the |evel of expression of

hsa-m R- 30 340* and/or a honol ogue and/or orthol ogue of hsa-m R-340* in
sai d sanpwe 208/13803beast 1.15 fold, preferably at |east PCZNInonesmeferably
at least 1.25, nore preferably at leawt 1.3, nore preferably at |east 1.4,
nore preferably at least 1.5, WD 2011/133036PCT/ NL2011/ 050275 12 nore
preferably at least 1.60, nore preferably at | east 1.65, nore preferably at
| east 1.75, nost preferably at least 1.85 fold increased relative to the

| evel of expression of hsa-m R-340* and/or a honol ogue and/or orthol ogue of
hsa- m R340* i nBacfaeRhe 1641 of Hgabidion bdirNAdualpleletdts ddteknRed, it is

cardi ovascul ar di sease, and 5 determ ning whether the | evel of expression
of a secormdefvrrdgbahasampletingried that eampsestplatelesifor instpresfablplly at | east
1.2, nore ref . t re
pr ef er abl ysg{altlfpfl(f?{élggtpy altgfzft E%ﬁjga%?%? %Irngge{ $n %tp%f"gegi}g éfn@&dﬂr?%‘;ﬁz t;})l% Iée?%]?eggl y at
| east 1. 6Gnethod acqrdirertalihy iatent®ast ptotded, mhiezeipr £ vbokbblyodsarhplest 1. 75,

nost preferabl t Jeast. 1.85 fold increased relatiye to the |evel of 10
opr eos oneah. afiebBeoHaonsrmaR i eiiar SNl Mt vy ot SR not at
[ihSk of cag ﬁié&}iﬁt&%héﬁsf@lﬂ&%&gﬁ%&g@fé&hmﬁ?g%éj‘e%wgﬁbﬂR%bﬁer§§§§éﬁled from
e group consisting of mR- 9.1, mR- * and mR- *
hoa- M R 615e5pitheiciAsuiD ogdaselmtblsmiono gusccooru iny. Bloume seknRNis. | n a
nore pref J i n ] i f e group
consi sti ngsrt{)e% grtr]? %?B%g@%@é%ﬁg 1(r§n§(§z?o4%%w,aﬁal(\)lﬁd)lf%%a§0 egg%%g s%&?\%%%%ol ogues of
any of thederaiiNoSmiRNAdevals én piefanpledThanedbimntntisahgulaatpraemisRNA | S
m R- 454* or honol ogue ar .ort ogue of m R-454*, In a nore
pref er'fed aiisdr _%,Coaglﬁeflﬁaa? Blobdra PHPTERPE APHTENGE provi ded,
conpri si ng,gatigfigh %Me%ﬁ&ﬂ%‘és ihhBiH N 8bvedS 1@%@@1@.%% BaarmbR 20 340%

and/ or a honol ogue and/ or orthol ogue of hsa-m R- in said sanple is at

| east 1. 1%relered amlkeddemabt,\a methodaarcoring todrea npentiar wairpvided] whetein . 25,

nore preferapl t .least, 1.3 re preferably at least 1.4, nore preferably
at | east f?g%)s%nﬁﬁlg lspfd aetre%eglril(:haq a?%%s? mfﬁ%o, nore preferably at |east 1.65,

nmor e preferabl Platlet eritpldsnidis hastvithr dfftcdbisyplagmb ede a plfblet ol d i ncreased
relative to the | evel of 25 expyessi oq of hsa-m R-340* and/ or honol ogue

and/ orl or CRBIOGEANGY al¥g ParRInesa6+Plafelgt comprigagen 2 Resmelarmal-vi dual not
at 1l sk ofveodl %aseHhhe H1AERE fich §RASEM AAX BRI o fendsEY BY 1Rl

expression of m or honol ogue and/ or orthol ogue of mM R-624* in
sai d sanplséiliesl prsoredyateleticlf pladmapnayf er mlalyyohldogastain igcreasade pref er abl y

at least 1. 25 re prefe | v, at, | east 3, .more. 30 preferably at | east
4 o e R PR LY Be. FERmdpd aPR Rl e T ko™ or e
pr ef er abl yhoatevbgasis prefedredmrsseps gihesladtivh plashRasimle #Wath A0S nphefegr abl y at

| east 1.85 fold .increased relative to the |evel of expression of m R 624*
and/ or20a of white blood cells. Preferably said sample comprises below 5%, more preferably
below 2.5%, more preferably below 1%, even more preferably below 0.5%, most
preferably below 0.4% white blood cells, relative to the amount of platelets in said
sample.
According to the present invention, from the miRNAs that are
25 differentially expressed in CAD patients versus controls, hsa-miR-1280 is down-
regulated and hsa-miR-340%, hsa-miR-615-5p, hsa-miR-545:9.1, hsa-miR-451,
hsa-miR-454*, and hsa-miR-624* are up-regulated in CAD patients. Because of
variability of test results and inter-individual differences, it is defined herein

that a 1.5 fold down- or up-regulation is considered significant and predictive for

30 whether a person is at risk of suffering from cardiovascular disease.



WO 2011/ 133036PCT/ NL2011/ 050275 13 honol ogue and/or orthol ogue of m R-624*
in a sanple of a healthy individual not at risk of cardiovascul ar di sease,
and det erwODrzonigi3sdset her the | evel of expression of m R- 264/Nanof1050235

honol ogue and/ or orthol ogue of MR-454 in said sanple is at |east 1.15
fold, preferably at least 1.2, nore preferably at |east 1.25, nore 5
preferably at least 1.3, nore preferably at least 1.4, nore preferably at

| east 1.5, nore preferably at |east 1.60, nore preferably at |east 1.65,
nore preferably at least 1.75 nost preferably at least 1.85 fold increased

relative to they heveferld &XRESShORhefefdbeRa 4R4haMELQEdidghOTRE aguatidnd/ or
orthol ogue of mMmR-454 in a sanple of a heal thy individual not at risk of

car di ovasdsiPEvideds semprising deteirpiohes whettasthe devehbbetinression of spid Abd
di ther th
accor di ng Lot AE 1\ iRYE Of?tlﬂ Q%d 6%213&'181@ d;;’cgrgasé;clﬁﬁ'@fqlg 'I%ge%s%giefémﬂb{ﬁ)ﬂ@e er the

| evel of expression or or ogue of

m R- 624* |le1vei af exgasqbe of saidtat leas bnd nliBNAoirda sqamnpfeecrfaabh@al‘dty indagddudl. 2,

nore preferably. at .least 1.25, nore preferab nor e

et or bl JRAt FiEhE  BovarHar grens: Ry aaibableatt 8 HORABTBRERS: abi y
at | east LnBRiRNRAIRIRtES Bbakhy g@&u easlstihOF miRb85:pnefARadday atd hRst
1.75, nost preferably at |east 5 fold increased reflative to the |evel of

expre55|oﬂ56fIﬁmﬂn@iﬁﬂoadﬁﬁdﬁﬂé6h6ﬁ®lbghéﬂﬁﬁ@ﬁoﬁn@bph@k@y@éa@ﬁ m R-624* in
a sanpl e of, Iaﬁgﬁﬁg%Pgﬁ§ feve?HﬁFDﬂQ;I@%¢£&%ﬁ)?ﬁmﬁﬁf&hB%ﬁﬁfE*ﬁﬁlg'Sease and

deternlnlng expression o seco in said
sarrpl e 1 s 2@raiinkéagdictHerldid halvd], ofpaxgirﬁsaiml 1}5 aaﬂedseasiéi brferabby &t Jeef er abl y

at t 1. nor e era | east ref abI | east
mor e a éréfbl‘?orétprPéé%elf ly pt asﬁ&r@ Bio&f QF%Y%P Bé?t e@é"si % %Vaglsy

preferablbt@&kaQQ;%ﬁiﬁ§raﬁ@5e preferably at |east 1.75, most preferably at
| east 1.85 fold increased relative to the | evel of expression of said

second mi RNA i in anetheppecferred endwidirhgnt, adhetibdd alccardingsito theskvezslqmrls

o oup. condeehsh SR EIE:ghi R IREPR R Th g Ry ik S AL e

hsa-m R- ?Zb‘ﬁeﬁ(i;l,l%l‘anﬂdra b@lﬂwaﬁgﬂéﬁd@ﬂdaﬁr 1. 5@?&@@%&6@%6@1‘1&&1@? td‘tﬂh&éeﬂ"élBNAS. In a
nor e pre erre e |ment sal S n mRNA is s cfe rom roup
consi s nFXBesAORA ?Ra@zm* ea%tmerﬁl%%ﬁéamasgmp ﬁéﬂ%ﬁ@ hy1 %wd&ai Refl Pgues of
any of thesg ﬁQaﬂlMuIar\@%e%gé%ﬂé%%@: FTANNZO :i-slﬁga'i%ﬁﬁz%é or a In a

preferred embodiment, the invention also provides a method according to the
|nventlonhwnMQ$@Wﬂd@ﬂpﬂ%§ﬁﬂ@WU%ﬁehmanumgpwﬁ@ﬂhéﬁnﬂhdnhevehngf expressi on
of hsa-m

o 1 5128021 A IRILORYS. £l QIS IBI SO W SHAATLP, 5.
nor e pref aeadellys@tmore preferably at least 1.65, more preferably at least 1.75, most
20 preferably at least 1.85 fold decreased.

In a preferred embodiment, a method according to the invention is
provided, wherein said at least one miRNA is selected from the group consisting
of miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340*, hsa-miR-615-5p, and
homologues and orthologues of any of these miRNAs. In a more preferred

25 embodiment, a method according to the invention is provided, wherein said at
least one miRNA is selected from the group consisting of miR-545:9.1, miR-624*,
miR-454*, and homologues and orthologues of any of these miRNAs.

In a preferred embodiment, a method according to the invention is
provided, comprising determining whether the level of expression of hsa-miR-

30  340* and/or a homologue and/or orthologue of hsa-miR-340* in said sample is at
least 1.15 fold, preferably at least 1.2, more preferably at least 1.25, more
preferably at least 1.3, more preferably at least 1.4, more preferably at least 1.5,



5 least 1.3, nore preferably at least 1.4, nore preferably at |east 1.5,
nore preferably at least 1.60, nore preferably at |east 1.65, nore

pref er ablwoabilwast 1. 75, nost preferably at | east 1.85prCoiNl20boseased
relative to the | evel of expression of2 hsa-m R-1280 or a honol ogue or

ort hol ogue thereof in a sanple of a healthy individual not at risk of

cardi ovascul ar di sease. 10 m RNAs are not nere indicators for whether
a person is at risk of suffering from cardi ovascul ar di sease. As said
before, m RNA are able to suppress protein synthesis by inhibiting mRNA

transl ati GRo@prbser 19 IEARY 1%&@%&@{@%&9 Bt 148 RINBS, Alofe hRufS apBE SNt
regul ators of normal devel opnment and physi ol ogy. 15 i ncr eased expreSS|on of

m RNAs wi eastdath, tn@psé @E?fﬁ@é%ﬁéét lsest &itA fglylnph@@é%d wflativeiathedeydof | ncreased
expressi o 9 R- 451
hsa-m R- 4 EB;esan [ or gng%n? g‘s%}fm& ﬁgﬂzlbﬁ%r ve a|ZonqpOSBEE}}A){EO te;Uf g{g Q?xlns

suf f eri ng #Ovim aandipdy ase bkalthyirsBadeaeal karattvi dasf mgdmdasrmitmshsemg;e,aa&di or
preventln ardi ovascul ar di se i s thus useful. 20 counteract the
DT onSor Sefinmis RESE" HRACT Gre e iyt FUBAPHE G SAIAE

expr essi ot addt ar158leld, Yrééraly bbbl @etn R padt¥rMy hhrest MoRNASre | NCr easi ng
t he anpbunt, expressi on and/or” acti vi ty of an m RNA target can be done for

i nstance Wyeferahlpiat lengt & e nxove preferaldy pt laagt Addmore pxgfFeadbly ahleast E&i d m RNA
or by pr O\{n(gtle Fe?&bl&%w as& 1t6%)e Lr{ore ﬁ?eflepabq Gt Feggp g Gggﬂl epxeef&fa%[fat the

i nvention provi des™a” et for |mn|s ayi ng “and/ or
pr event i ndeasardinwase tpkabrajﬂys atkast t ﬁﬁ}fohdanmgaasantr@@ﬁirmg) tthedewdiofint ,

expressi on and/ or actjvi arget of at, | east an sel ected from
the gr upeéBFFsSﬁ@Piq%@a@r scind 3’14@ a fIRPEAA b Rithan Vq%leﬂA hat t sk

hsa- m R- 340%arhisasphiBr iRaqh ,Wﬁb"}@mr@aﬁi 4&bnd 3Rtk N® 'i@éé?&dﬂ@@ RIS %118913 ogues
of any of these mRNAs in a platelet and/or in a negakaryocyte of a subject

suf f er i ng chnerting ohmiRiddR: %, miY-6247, agdimidis4], disdiedagtd-5Prazfder abl y, sai d
at WO 20%1/ 1(1% Gquoghgoi%gll%QS 275 ,@f&g%}sﬁkl\p elgaﬁgNaAae' psrﬁ eergfee(ft ed fromthe

group consi T sa-m R- 340*,
hsa- m R- 6 Emipdimanntd shﬂmlc@ghﬁﬁRdelsQ;l’eldatHdd@uﬁSthefgr@l[p/c@fsﬁth%&ﬁ" miRRNAs.  NMbr e

preferably aid at_least one mRNA is selected fromt egrou nsj sting
of m R -54562 §, andgngl é@é* a I&@lﬂgue%@fe}f pishelogyeied anwad %%etrﬁgfilﬁéa of any

of these Mprek&ré’d QB'deMé?fteéa{ﬁge&JmC}Himﬂﬁs iRl 4@ty ! aerﬁﬁﬁolgé%%z&? RNA i s

hsa- m R- 340* or R- honol ogue or ort hol ogue of hsa-m 0* or
m R-624*. Ollf‘rh(mgvewérmnﬁb‘ﬁ@*preferred enbodi nent, sai d at | east one mRNA is

- 1 - *
hsa-m R-340 %t § n%)rrer%ro PReddmiss 11@1%58%“1%68{0dh3§c%0r ing §o 816 invention is

provided, comprising determining whether the level of expression of hsa-miR-

20  340* and/or a homologue and/or orthologue of hsa-miR-340* in said sample is at
least 1.15 fold, preferably at least 1.2, more preferably at least 1.25, more
preferably at least 1.3, more preferably at least 1.4, more preferably at least 1.5,
more preferably at least 1.60, more preferably at least 1.65, more preferably at
least 1.75, most preferably at least 1.85 fold increased relative to the level of

25  expression of hsa-miR-340* and/or a homologue and/or orthologue of hsa-miR-
340* in a sample of a healthy individual not at risk of cardiovascular disease,
determining whether the level of expression of miR-624* and/or a homologue
and/or orthologue of miR-624* in said sample is at least 1.15 fold, preferably at
least 1.2, more preferably at least 1.25, more preferably at least 1.3, more

30 preferably at least 1.4, more preferably at least 1.5, more preferably at least 1.60,
more preferably at least 1.65, more preferably at least 1.75, most preferably at

least 1.85 fold increased relative to the level of expression of miR-624* and/or a



The invention provides the insight that increasing the anount, expression
10 and/or activity of one or nore targets of at |east two, nore preferably
at | east whnen/138m6e preferably at |east four, or nore RCRWVAIE@SEOsed from
the group consisting of mR-545:9.1, ¥ R 624*, and m R-454*, hsa-m R- 340%,
hsa-m R-615- 5p, hsa-m R-451, and honol ogues and orthol ogues of any of
these mMmRNAs in a platelet and/or in a negakaryocyte of a subject suffering
fromor at risk of 15 suffering fromsaid disease is useful in treating

di m ni shing, delaying and/or preventing cardi ovascul ar di sease. Especially
a conmbi nathoaiblSfuedind/ @askhdvRud ARG 688t BLA 88mbIOM & Rl &y0MRivlual not

hsa-m R-340*, m R-624*, m R-454*, and honol ogues and ort hol ogues of any of
t hese mi RRA$Isksofsgptieyasicplar disepge, andr datemaiiing warerh i thRileng] obietragssien and/ or

prevent | g GaRIIONAREN 2haflufiBas Gndrd PERAING ik 19 DNEOLLAN. f06T easi ng
t he anmount, expression and/ or activity o € Oor nore targets

hsa- m R- 34&4st 1M FFobR 4refeanidy mt Radb4'2, norre Iposfetddyeas laant1 @5t mokogues of any
of these m i S S ffective.in.treati di m nishin del ayij and/ or
bt event ngrearaseALEnt Ao deatderaty € el o B eRECETIERE: FHEr o or e, o
met hod f onndeqaticdPhly it Mk IHONehord Prevel iy AO1AREL 85, Rio8Y BRIfbRGLy at )
cardi ovascul ar di sease accordlngngo the invention is provided, wherein said

at | east derstri RNaeost prefeeably )t Baot 1.8p feldHbpuskerflreclafivetre thellevlef of
N i R 340% ‘ & . . |
eigr (ranssi 0%9%63}' %r% oﬁ{n?ﬁ%{/&%@/%& th %%52@“ %:‘a@%v(#tr}ﬁlﬁog?édr%gﬁkﬁ&é%%ﬁ%d fromthe

group conshstplegf ®hedaltlyr GRAFiduni BOAGAIsk of RrHidBaBular disarsal R- 615- 5p, hsa-
30 m R-451, and honol ogues and qrthol ogues of any qf these . mi RNAs in a
pl atel®t ands ofn fi _eﬁgggfﬁrafﬁg& ogiipents adngified Aetufing PiBe APBRISR Bt i sk
of suffer Iﬁgviﬁé&reoﬁﬁargiﬁ% a@t@%inmg\mt?e%ﬁ%# 330RA BELLNe2D b LPRAR /52426

nme

In a nore preferred enbodi nent, a od for treating, dimnishing,

del ayi ng amd/ara wredlegué agd/onpriholegye of anRdi24é as eaidceomme iyat leasthb 15

i nvention g rovided,. wherepn said further, m is selected fromthe
oroup. cond?l PrEUEPR AL moR Bt L Tl B S RE RS hes and

or t hol ogudsasafi.Anyorefprofeirdids et taNASL, nldre pRefevaily aolespl & afared enbodi nent ,
said further m RNA is m R-454* or a honol ogue qr orthol ggue of m R-454.

In a nost pﬁ?%r@frlyéall%%&cﬁom? Péef?ﬂ@hi%at fegpt %-ﬁéampwgpreg?rﬁgh’ ey,

del aying ang HosREUERIING: Akl @yasEthafeadi S RASEVARFHedbRY JFO the
invention is provided, erein said further MmRNA is m R 624* or a

honol ogue esprassionalf ogile6243 afd/on &Rhe@4glogus and/omer thotbduegrof heR-@tipnissi ng

i ncreasing_th Nt expy.essipn and/.qr activit f target, of m R 454 or
of a tar g% m(??e %gﬁ%}lthghrg({l\élr%u&?%oqd%%eoo r‘?ﬁoﬁ%ggﬂi(ﬁs%as& aélrfdel et and/or in

a megakar yeearheintfg whsthey €led 1lesuf dfaxiphgsionaiNatecad hiiBK 20 ifl E@miphgisf r om
sai d di sease. |In another fpreferred enbodi ment, a nethod for treating,
&

di mi niZhi 7§ leass et fayfh mgelarrilopt fest &k mege exslarahvastinagy LdPs®@ase accor ding
to the i mﬁ@ifeﬁfé’(ﬂy lg® lé%lrsgwéq%re‘fff?@f'éﬂm%%g!éasﬁﬁ.4', fgk p%f@reml%a'stslﬂ _R' 624*

or a honol'ogue of orthologue of mR-6 , the method further conprising
i ncr easi ngneteeprafenalrly at dogst 8 ¥, orwrampd¢ieratdy bt ldasy 166, morapyderably at f urt her

m RNA sel ect ﬂ omthe gr nsj st of hsa-pm R-340*, m,R-454*,
T R 545 9 195 s e areliiP RERRN BesTdadhe SR yiatidtat
or t hol oguespafssnyof 8hid fesed /i RNASIH & s@mpleasfel IRfal@dhalvidualaciBgaisar yocyt e
of a subject suffering fromor at risk of suffering fromsaid disease.
of cardiovascular disease, wherein said second miRNA is selected from the group
consisting of miR-545:9.1, hsa-miR-340*, and miR-454*, hsa-miR-615-5p, and
homologues and orthologues of any of these miRNAs. In a more preferred
embodiment, said second miRNA is selected from the group consisting of hsa-

miR-340*, and miR-454*, and homologues and orthologues of any of these
30 miRNAs.



In a nore preferred enbodi nent, a nmethod for treating, dimnishing,

del ayi ng and/ or preventing cardi ovascul ar di sease according to the

i nvent i orwO=20253p136vi ded, wherein said further m RNA i spPsgiNgcoBads6276m t he
group consi sting of hsa-m R-340*, m R4454*  hsa-m R-451, and honol ogues and
ort hol ogues of any of these m RNAs. In a preferred enbodi nent, a
method a for treating, dimnishing, delaying 30 and/or preventing

cardi ovascul ar di sease according to the invention is provided, wherein said
i ncreasi ng the anount, expression and/or activity of said target of WO

2011/ 133036 PCT{iNk 204402 {10 drhet, RN i e nfREl A8 S il R et HYAI Riecdiid@R of the

expression or activity of said mRNA in said platelet and/or in sai
nmegakar yodg e inyeasopr wthiagomprigingdetepmirgng theslgrrige leyakiohpamepgon

del ayi ng ao?ﬂ’s&-ﬁni@-Fé’&’%)”&ga[‘g%xgﬁ%ghé’%@ﬁﬁ%l%‘gugitl?é’r%&ﬁn s(gél?(?p%ﬁlﬁiqu ak GI:Easi ng

t he anmount, expression actrvity-of one targe r-more targets of
at | east tlhrefldigebiasaldelaedéead 112, omre peefgrailp ac st 325N oo praf&eadbdbad. 1,

m R- 624*, .an | R-454*, . hsa-m R-340* hsa-m R-§15-5p, -m R-451, and

ool oguedcd brtaBHED B AL i . THECETHOFRVE oF JFaat DOatisiet andior in a
nmegakar yogﬂféi%r&lfl at 4Rk e W0, sk priBehbly 8Meakt 85! nske Pleferiablyest 1agstf rom sai d
di sease. referaﬁl y, said at least three m RNAs are 10 selected fromthe

group consh & imgept pretarablpanicash h$oripid dsreasehselapiviRian*leveld honol ogues
and ort hol . Of ; i . refer - f said at
feast t hr aPERor AR LAT06 bR e YaT b Ot BE ik ol d Bibplier 3650 ™
second of aitbyahdivehsi nbhaesskioRiAdidvaselie disdiseor a honol ogue or

ort hol égue of MR-454*, and a third of said at |east three mRNAs is
hsa-mi'R 15 340* or a honol ogue or orthol ogue of m R-340*. In a

preferred enbogiiTRNs Saifdt htGE $AGLAGrd B vHEIHE! a pEXBHES & Flk INMLAELT Vi Ly
of said target of mRNA is nedi ated through inhi Bltlon of the expression or

activity dforacatdestscelae digeRMA Aetaed belgrd, moRN Aarg ablggoconpiess pnefetf m R-

20 545: 9.1 i R- 4* . .and m RA454* hsa- m R-340* , ,.hsa-#i;R- 615-
roam ksl Rt Th Ao nodiBn T By fOmpuBE SR Rbtsdllion. | o
pl at el et anidMAs hre Saisthot@gadeat moeystof noRnel érvablpmergaind @itysidast one m RNA

is selected fromthe group, consisti. of MR545:9.1, m R 624*, and
ni R- 454* %H%ﬁﬁﬁ%@fésﬁmrh%%W@éfﬁlgg?a%%s%%gllt’é%te&h@’rﬁ £#61Bgues of

any of theggiyTh NS MU:Ed %?px%é_ﬁ%ﬁ‘%Pﬁés\lmiﬁaé@*,ahsa{-ﬁﬁﬁesl%ﬂ&?; s RMR- S
sel ected fromthe group consisting of mR 545°9.1, ni R-624*, m R-454*, and
honol ogues4aridl, drsaholbddbshsaf mattdét, anléwersat RNRG24* was observed in

subjects at risk of suffering from cardiovascular disease. For treating,
diminishing and or preventing cardiovascular disease, it is thus useful to

20 counteract the action of such increased miRNA for instance by increasing the
amount, expression and/or activity of the target of any of these miRNAs.
Increasing the amount, expression and/or activity of an miRNA target can be
done for instance by inhibiting the amount, activity and/or expression of said
miRNA or by providing the target itself.

25

In one embodiment therefore, the invention provides a method for treating,

diminishing, delaying and/or preventing cardiovascular disease, comprising
increasing the amount, expression and/or activity of a target of at least one
miRNA selected from the group consisting of miR-545:9.1, miR-624*, and miR-

30  454*, hsa-miR-340%, hsa-miR-615-5p, hsa-miR-451, and homologues and
orthologues of any of these miRNAs in a platelet and/or in a megakaryocyte of a

subject suffering from or at risk of suffering from said disease. Preferably, said at



Preferably, said inhibition of expression and/or of activity of said m RNA
is through m RNA anti sense nol ecul es. m RNA anti sense nol ecul es are nucleic
30 aci d mwbeoul/B303shat have a hi gh percentage of conpl eremiNRy1198GIENCE
identity to an m RNA. The high conpl eifent ary sequence identity allows for
specific binding to said m RNA. Wth conplenentary is neant the specific
pairing of the WD 2011/133036PCT/NL2011/050275 18 purines and pyri m di nes
between the m RNA and the m RNA anti sense nol ecule. Preferably, said

conpl ementary sequence identity of said m RNA anti sense nolecule with an

m RNA of t1aestioRY SRRNA id Selddted BR8T tHRANM U Rodsi SRR € oPher Sub o emipogh4rent , t he
sequence identity is at least 60% nore preferably at least 70% 5 nore

pr ef er abl ypndtmifedst”, d59emibA¢0 phereridhfio-ap. anshRemolosyendt opshelraveml y at
| east 95%0f any of theB_g %@1@&9 M&&%rpq"l%fse'rgtga?%ala‘gtgé R %A{BRTA\?\A%I ﬁfepe{ctédn's'[ ance

observed for hsam i n subjects erin rom ead to
i ncr eased fexpitles groaup @hsistiagbd niiRRMNA: 2.8y géR-62Thendi-L 841, anfl ldeorleasad

expressi on of an._m RNA can us be nteracted by decreasi.ng the . anmount,
exbr 6551 orf AT PORAEI AL ob PR AHNRRA TE 4GBk PP SO LD BT
instance By 1éd3¢LAASHIRNA RENAIBHRIZL0CYPHARSEIR AR BholBskd ¥ sithSlbgsabd

m RNA. In a preferred enbodi nent, therefore, a nethod for treating,

di mi ni shi dya-mR-3&0"a9 myR&HAd7 ofn prevenmong Peeferied vatdimentdisgidaideastcor di ng

to the inventi [ ovi-gded.f urt | Si c i g Lhe. anount ,
expr essi or?%ﬁm%c}g‘k‘z%ﬁ% ﬂge‘%‘) é)yta aﬂr})g%%lg‘%g %ﬂs%%ﬁngggﬁ%%%%nlﬁ%rﬂg'homl ogue
and/ or ort hol o@he ihhert®afpronidas phaimigtt thatdinereashgakar yroeyite edpreasisnbj ect
suffering from or. ri sk of sufferin%fromsaid di sease. freferably, sai d

t
decr eddi ngrd %Hﬁﬁﬁﬂf ORS BF BWLE GHSEIRAISH lonst {Eei wrrgristeralivatisrget ~ of
hsa- m R- 1280k, &Rt QrefbRIm 9018 saRG: 05 QbiholREue sten@fe@%mhggm@ ed

t hrough increasing the anobunt, expression and/or activity of hsa-m R 1280,
and/ or a Ironvkoge el anb/odh: bt trhdl-64te aaddnidt-4adiaheguel R- Bl e bfainn Rs@l

platel et andpor Lp 281 4o TRORKAIXOCKLE ol B TRTEARE F LLed aRDOd Tt . sai d
decr easi ngpt e anount’, “expression an Lo A&V y of saldn%arge ot

hsa- m R- 12%4&xel2 mndfud/inr mogakegostaniid slibjoctt Judfcoggeréher avkiskofmedi at ed

t hrough proyj di ng hsami R 1280, and/or a honol ogue and/ or qrthol ogue and/ or
anal oglée sl apa%%ﬁ@éﬁlsease 1s usqtyl yigeaans é%@éﬁh%@&t‘felwégéflérgé, a net hod

for treat iﬁi‘@vergh{(? Qi3 A%u1 Ae4i8Y AIEHU ATy LESHBNRLBE ofaf QY assul ar

di sease i s provided, conprising 30 decreasing the anount, expression and/or
activity ohiRNAasgettedfrons thangiRup2EbsamiRe34Qy, oRe2BgumiBrdAbramt t hol ogue

e oo B B PO S TR B PR By Sl UL 90 T rom
treating diminishing, delaying and/or preventing cardiovascular disease.

20  According to the invention increasing the amount, expression and/or activity of
one or more targets of hsa-miR-340%, miR-624*, and miR-454*, or homologues
and orthologues of any of these miRNAs is most effective in treating diminishing,
delaying and/or preventing cardiovascular disease.

In a preferred embodiment, therefore, a method for treating, diminishing,

25 delaying and/or preventing cardiovascular disease according to the invention is
provided, wherein said at least one miRNAs is hsa-miR-340* or a homologue or
orthologue of hsa-miR-340%, the method further comprising increasing the
amount, expression and/or activity of a target of a further miRNA selected from
the group consisting of miR-624*, miR-454*, miR-545:9.1, hsa-miR-615-5p, hsa-

30 miR-451, and homologues and orthologues of any of these miRNAs in a platelet

and/or in a megakaryocyte of a subject suffering from or at risk of suffering from

said disease.



WO 2011/ 133036PCT/ NL2011/ 050275 19 sai d decreasi ng the anount, expression
and/or activity of said target of hsa-m R1280, and/or honol ogue and/ or

ort hol ogueothewBaf36i s nmedi at ed t hrough i ncreasi ng the amoUML20B8X50225Si on
and/or activity of hsa-m R 1280, and/®r a honol ogue and/ or orthol ogue

and/ or anal ogue thereof in said platelet and/or in said 5 negakaryocyte. In
a nore preferred enbodi nent, said decreasing the anount, expression and/or
activity of said target of hsa-m R-1280, and/or honol ogue and/ or orthol ogue
thereof is nediated through providing hsa-m R-1280, and/or a honol ogue

and/ or orthol ogyg naad/REfeRRAl QELRIIIRNSE 3 £hefiHal BE trealiBkNdidinidhes r ed
enbodi nent, a nethod according to the invention for treating, i mi ni shi ng,

del ayi ng alsdnens preorarevisgtiagcardormsenlaadisiose aswringgp 4o 4oentinhds ei n sai d
honol | angd/ %
hom ogue B P! oA ANk Rp RANEL AN AN SR ) i RARIERE

sequence nﬁlﬂhﬁm*y nmR 4954*L heestmﬁc)%l ahd lheasiogt®¥mndtortledsiue8 09annbdf 15 I east
90% or An anal

an ar 41 PER ISR R FRRCTCBIATES FGUBAGOF. FURQuHBSt TUBSA Rat "are

nodi fied, Hill-45405420E6MbRgLECE 8ARS1JIUE beASR-45ASI st ance, and/or to increase
the affinity of the antisense 20 nucl eotide for the target sequence.

In a pref err edleaioett mepierredrmbadanegie wotherifeetreatingddimiahirgkbone.
Exanpl es Odf £ aQ%EE?&E}%ﬁtlﬁr %ap({l ;lé gﬁfar EB“%E& tg%ﬁ% ?I%%%lonq rbamat e

backbones, ane one su OXI € an one back ones, 25
f or macet ylpra‘nde(ﬂ hm]mémmmétfyﬂthbankﬁblm’es mife 62yt ensehomohgat i obdokdyanes,

ri boacet backbo a ta| ni nq .backbones, sul famate, sul fonate and
sul f ort § d)énH " %ﬁﬁ@ ?rrﬁ(%p ﬁ&gﬁ’%‘%rﬁWBﬁéﬁ%?’&k‘%&xﬁaﬁﬂ%‘nes and

ani de bac lsmnﬁsacus%tof bsatath bheliRPIAI@roradalt ator kR nldikas Retusan t he

residues in a backbone does not include a phosphorus atom such as a
| i nkage t Wémlwahm@ﬂlawe%h@d/pr vhaimregakigpiocple of ypoiubiick ghifemng frogcdeosi de

i nkages, at rls rlngtfoorﬁ]l %‘5‘% dalsel%l or
In another preferred embodiment, a method for treating, diminishing,

15 delaying and/or preventing cardiovascular disease according to the invention is
provided, wherein said at least one miRNAs is miR-624* or a homologue or
orthologue of miR-624*, the method further comprising increasing the amount,
expression and/or activity of a target of a further miRNA selected from the group
consisting of hsa-miR-340%*, miR-454*, miR-545:9.1, hsa-miR-615-5p, hsa-miR-

20 451, and homologues and orthologues of any of these miRNAs in a platelet and/or
in a megakaryocyte of a subject suffering from or at risk of suffering from said
disease.

In a more preferred embodiment, a method for treating, diminishing,
delaying and/or preventing cardiovascular disease according to the invention is

25 provided, wherein said further miRNA is selected from the group consisting of
hsa-miR-340*, miR-454*, hsa-miR-451, and homologues and orthologues of any of
these miRNAs.

In a preferred embodiment, a method a for treating, diminishing, delaying
30 and/or preventing cardiovascular disease according to the invention is provided,

wherein said increasing the amount, expression and/or activity of said target of



WO 2011/ 133036PCT/ NL2011/ 050275 20 cycl oal kyl internucl eosi de |inkages, or
one or nore short chain heteroatom c or heterocyclic internucl eoside

| i nkages.w@2prie3en3sed anal ogue conprises a Peptide Nucl eCe/Neid/ oS¢ ,
having a 5 nodi fied pol yam de backbong. PNA-based nol ecules are true mmcs
of DNA nolecules in terns of base-pair recognition. The backbone of the PNA
is conposed of N-(2-am noethyl)-glycine units |inked by peptide bonds,
wherein the nucl eobases are |inked to the backbone by met hyl ene carbonyl
bonds. An alternative backbone conprises a one-carbon extended pyrrolidine

PNA nonomeaiRNA iShidattbd enack heRiitdin 6 tRMAxPRIseUl £ famtgionsaido char ged
phosphat e groups, PNA-RNA hybrids are usually nore stable than RNA-RNA or

RNA- DNA hyBHiNS in paislydatelstednd/orantsgid megakigperteed backbone conprises a

nmor phol i no anal j ' ' . . YR11ho: ris

repl aced by a éggéﬁggﬁgg%%%%%ﬁ%??%%q¥§%%giEnﬁgggﬁgééggggégEﬁﬁ%ﬁA anal ogue
or equi valpratentorgrardesascupdrodipéraeochinapiigiat éndreaghgltheamobngaxpressiodD) , i n
whi ch the ribose .or deoxyribose sugar is replaced by a 6-nenbered

ot phoP nG G Si o ABE BT HT o EBROABat B e e TRV Iad acent

nor phol i NGydrh RES gicuy @RSREAY P YniR- 513 1 ORI R-620+ phRsRRedH adadate shpnkage.
In yet a further enbodi nent, an m RNA anhal ogue of the invention conprises a

subst i t ut ihsa-mIR-6 ke 5pf haghmikdidl bpid §prmgloguyyand of tholagaephloapheldibess er
T R aue Thi e . . | Y'Y NPk q
s:8n???ca£$ﬂ§%R$g£%?ggg%%ngk%gg%éé%%&%%ggggaéﬁi%.%%Sﬁgg%é%?gﬂgﬁh%?gofide
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In a preferred embodiment said increasing the amount, expression and/or
activity of said target of miRNA is mediated through inhibition of the expression
or activity of at least one miRNA selected from the group consisting of miR-

20  545:9.1, miR-624*, and miR-454*, hsa-miR-340%*, hsa-miR-615-5p, hsa-miR-451,
and homologues and orthologues of any of these miRNAs in said platelet and/or
in said megakaryocyte. Preferably, said at least one miRNA is selected from the
group consisting of miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340%*, hsa-
miR-615-5p, and homologues and orthologues of any of these miRNAs. More

25 preferably, said at least one miRNA is selected from the group consisting of miR-
545:9.1, miR-624*, miR-454*, and homologues and orthologues of any of these
miRNAs.

Preferably, said inhibition of expression and/or of activity of said miRNA is
through miRNA antisense molecules. miRNA antisense molecules are nucleic

30 acid molecules that have a high percentage of complementary sequence identity
to an miRNA. The high complementary sequence identity allows for specific

binding to said miRNA. With complementary is meant the specific pairing of the



5 C10) al kyl, al kenyl, alkynyl, alkaryl, allyl, or aral kyl, that may be
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said m RNA
hsa mlR 1280, and/or a homologue and/or orthologue and/or analogue thereof in

said platelet and/or in said megakaryocyte. In a more preferred embodiment, said
decreasing the amount, expression and/or activity of said target of hsa-miR-1280,
25  and/or homologue and/or orthologue thereof is mediated through providing hsa-

miR-1280, and/or a homologue and/or orthologue and/or analogue to said subject.

In another embodiment, therefore, a method for treating, diminishing,
delaying and/or preventing cardiovascular disease is provided, comprising
30 decreasing the amount, expression and/or activity of a target of hsa-miR-1280
and/or a homologue and/or orthologue thereof in a platelet and/or megakaryocyte

of a subject suffering from or at risk of suffering from said disease. Preferably,



15 hsa-m R-340* or m R-624*, or a honol ogue or orthol ogue of hsa-m R-340*
or m R-624*, hsa-m R-340*, hsa-m R-615-5p, hsa-m R-545:9. 1,

hsa- m R- AB0,20h833086 R454*, hsa-m R-624* are all over-expPessadoilnsm7at el et s
of a subject suffering fromor at riskR of suffering froma cardi ovascul ar
di sease. In contrast, the expression of 20 hsa-m R- 1280 is lower in

pl atelets of a subject suffering fromor at risk of suffering froma
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preventing cardi ovascul ar di sease, hsa-m R-1280 expression or activity nust
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An analogue of an miRNAs is herewith defined as an artificially modified
miRNA, comprising one or more residues that are modified, for instance to
increase nuclease resistance, and/or to increase the affinity of the antisense

20  nucleotide for the target sequence.

In a preferred embodiment, the analogue comprises a modified backbone.
Examples of such backbones are provided by morpholino backbones, carbamate
backbones, siloxane backbones, sulfide, sulfoxide and sulfone backbones,
25 formacetyl and thioformacetyl backbones, methyleneformacetyl backbones,
riboacetyl backbones, alkene containing backbones, sulfamate, sulfonate and
sulfonamide backbones, methyleneimino and methylenehydrazino backbones,

and amide backbones.

30 It is further preferred that the linkage between the residues in a backbone
does not include a phosphorus atom, such as a linkage that is formed by short

chain alkyl or cycloalkyl internucleoside linkages, mixed heteroatom and alkyl or



Such pharmaceuti cal conpositions according to the invention are especially
useful for treating, dimnishing, delaying and/or preventing cardi ovascul ar
di sease. Wheoimnaessi on t herefore provi des a phar maceut i ear/NIQop®s0A75 on
according to the invention for use imotreating, di mnishing, delaying 20
and/ or preventing cardi ovascul ar di sease. The term "cardi ovascul ar

di sease" enconpasses a Wi de variety of diseases that affect the heart,
arteries and veins. According to the invention, a cardiovascul ar di sease is
preferably acconpanied by or a result of narrowing of 25 an artery. This
narr owi ng cGaBalk§] idtbinudcFecdRle 1NRGRES rion¥ or $re @UEFthal N Bbtek BB oRIE &Y 1S
conpletely obstructed. The type of artery can be a peripheral artery (e.g
resul ti ng Heteyperdisheteanueeesads linkagesse of arns or |egs, a stroke, kidney
failure, or vascular denentia), but also a coronary artery (e.g. resulting
in transient ischem c attack, acute coronary syndrone, or stabile angina).
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capabl e of specifically binding to at | east one m RNA sel ected fromthe
group consisting of mR-545:9.1, m R-624*, and m R-454*, hsa- m R-340*,
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In yet a further embodiment, an miRNA analogue of the invention
comprises a substitution of one of the non-bridging oxygens in the phosphodiester
linkage. This modification slightly destabilizes base-pairing but adds significant

25 resistance to nuclease degradation. A preferred nucleotide analogue or equivalent
comprises phosphorothioate, chiral phosphorothioate, phosphorodithioate,
phosphotriester, aminoalkylphosphotriester, H-phosphonate, methyl and other
alkyl phosphonate including 3'-alkylene phosphonate, 5'-alkylene phosphonate
and chiral phosphonate, phosphinate, phosphoramidate including 3'-amino

30 phosphoramidate and aminoalkylphosphoramidate, thionophosphoramidate,
thionoalkylphosphonate, thionoalkylphosphotriester, selenophosphate or
boranophosphate.



25 specifically binding 3, nore preferably at | east 4 nol ecul es capabl e of
specifically binding 4, nore preferably at |east 5 nol ecul es capabl e of
speci fi cawbyoti/13si3ng 5, nore preferably at | east 6 nol eearad.2capai’e of
specifically binding 6, nost preferabdly at | east 7 nol ecul es capabl e of
specifically binding 7 m RNAs selected fromthe group consisting of

m R-545:9.1, m R 624*, and m R-454*, hsa-m R-340*, 30 hsa-m R-615-5p,

hsa- m R- 451, hsa-m R- 1280, and honol ogues and orthol ogues thereof. It is of
course understood that the at |east two nol ecul es together bind two m RNAs
of the invention, and that each nol ecule preferably binds only one WO
2011/ 133036PCT/ NL2011/ 050275 25 m RNA. The sane holds true for the at |east
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yet anat her iegb di mar a kit o{ 3‘511}& pr.ovi ded, conpri si ng at | east
four nol edickst a588 °§u61°r§ﬁ‘é’é’? ot © ﬁ&fir’i’dlc sp ggttaphapd hRERess

sel ect ed fthggfﬁr{lgy S HP t SRS RMA NG of M R-545:9.1, m R-624*, and m R-454*,
hsa-m R-340*, 25 "hsa-m R-615-5p, hsa-m R- 451, hsa-m R-1280, and honol ogues
and orthologues thereof. In a nore preferred enbodi ment, said kit conprises

at least 5 nol ecul e bIe of SP aII b|n 5, nore referably at
| east 6 nol ecul@§" 8&16 Bl %%e I fllcalﬂII a“%%%& ﬁg }lfg'n%%nttm 'ggr EVY y at
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t he group COI’]SI sting of M R-545:9.1, m R-624*, 30 and m R-454*,
hsa- niZR- 34gRtheicand ratgyal bases pach a5 iRogine, Xapghing RynogmthikeRBEbgues and

ort hol Oguea\%a,t J@’zgplflydroxy, halo, thio, thiol, alkyl, alkenyl, alkynyl, thioalkyl derivatives

of pyrimidine and purine bases that are or will be known in the art.

It is understood by a skilled person that it is not necessary for all positions
25 in an antisense oligonucleotide to be modified uniformly. In addition, more than
one of the aforementioned analogues may be incorporated in a single miRNA or

even at a single position within an miRNA.

The invention thus provides the insight that an inhibitor of an miRNA
30 present in a platelet, that is over-expressed in a subject suffering from or at risk
of suffering from cardiovascular disease, is useful for instance in treating,

diminishing, delaying and/or preventing cardiovascular disease.



WO 2011/ 133036PCT/ NL2011/ 050275 26 The above nentioned kits are thus
useful for determ ning whether an individual is suffering from or at risk
of sufferwogofwidae3éa cardi ovascul ar di sease. | n one enbedirmanoioseessef or e,
the use of a kit according to the invntion for use in determ ning whet her
an individual is suffering from or at risk of suffering 5 from a

cardi ovascul ar di sease is provided. Vari ous nol ecul es that
specifically bind to an m RNA of the invention can be used. Preferably,
said at | east one nolecule is a nucleic acid nolecule or an artificial

nucl ei ¢ aci d npheekNitioNUtblrif6rofitheiPh&EHELEN IAbRONPOSLAHIRNACRFINS of 10
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i nstance i ngs |ne o, and 2 5. ne Nucl ei c
Lo eI EpaIO P BBLIR R 4 P IR S NS B Sehete v @Ht 1 on
for use inhagkidp @meRitistd nhiR-5419 1 NHERIG2AR, A EmERSI5UY, h@enirfsued by the
skilled artisan. A nucleic acid nolecul e capabl e of specificall bi ndi ng to

at | east IvaghiR-ARAD bfa-maR-454verd hemolpgetepadbythelogpes sleanypolddgerence of
at |east 7 WA?PO%'tha%mg %ﬁh?ﬂlﬁgséelgﬁﬁg gPorfp’ifgl}‘etnﬁL%g dcs?ﬁfé%&c%lérde”“ ty

with said a]t east nor-e rrent sai'd nucl eic
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19, 20, 21, 22, 23, at . 24 ucI oti st 85%
conpl ell%ntga?‘&p %%It?ﬂ%ﬁtgeo %g‘?g% %’il Qsaoppé rﬁ‘émsai n (:';1 nor e
preferred girhedi. B?nén&ﬁérﬁoﬁgﬁw maﬁtﬁamgﬁ@&&%gﬁoﬂtﬁgwmmm% B a hRAst 90%

at | east 95% 00% As said before, conpleméntary nmeans the specific
pai ring ofpreff@ere;dmmb@smantl spydk ndedstne B NMAdR selhetedif RIA thndraupe i RNA

anti sense rml e Aar enc |de tit meant, the
per cent age rslselaﬁré 8Iém| ?lcgf{irplgﬁ?\g/\gien I]%{]T?E% nuglhé)mé) y ue%arﬁéloé{gmioeguand t he
ant i sense oftint hEtH’GsRN?ﬁRNAs In aﬁud{larkhéreq&lfeb&dpé’rﬁb(bdiﬁiént saidamiRdIAMsof an
array. Arrays are especially useful for high rough ut 'S¢ eening. In yet
anot heP emsadrthAto” R0 14 e, OTrnRomeier v 91 911 32086 P50 75 27

i nvention roE¥sges an array conprising nol ecul es | mmbl lized on a platform
wherein at | east one or several of said nolecules are capabl e of

speci fical | y bhm}inriB 349*ahsd- eriBtGlféoiH hya RNR-543:84t beh-fmiBra1lhbsgnmolp

hoas m R o18i5genuitiR fus M Bude e SO0 pthelteor ISRl iy from
or t hol ogues at hgkesisuffbringnohhecapdibadiciRRtdisdab€ In contrast, the expression of
20  hsa-miR-1280 is lower in platelets of a subject suffering from or at risk of
suffering from a cardiovascular disease. For treating, diminishing, delaying
and/or preventing cardiovascular disease, hsa-miR-1280 expression or activity
must thus be increased.
The invention therefore also provides miRNA hsa-miR-1280 and/or a
25  homologue, orthologue and/or analogue thereof, and/or an activator of hsa-miR-
1280 for use as a medicament. In another embodiment the invention provides
miRNA hsa-miR-1280 and/or a homologue, orthologue and/or analogue thereof,
and/or an activator of hsa-miR-1280 for treating, diminishing, delaying and/or
preventing cardiovascular disease.
30 Also provided is a pharmaceutical composition comprising at least one
inhibitor according to the invention and a pharmaceutically acceptable excipient.

In a more preferred embodiment, the pharmaceutical composition comprises at



i nvention provides an array conprising nolecules imobilized on a platform
wherein at | east one or several of said nolecules are capabl e of

speci fi cawbyoti/13si3ng to at | east three, preferably at | @easmNi2euros0arer e
preferably at |east five, nore prefer®bly at |east six m RNA selected from
the group consisting of mR- 10 545:9.1, m R 624*, and m R-454*,

hsa- m R-340*, hsa-m R-615-5p, hsa-m R- 1280, and honol ogues and ort hol ogues
of any of these m RNAs. In a preferred enbodi nent, an array accordi ng
to the invention is provided, wherein at |east part of said nolecules are
capabl e oflegfeak ihkdltby oPANBIIRNA QalibAiRNA BEiIR: B4QmiRMH B ort:Chénflegmd ogue
and/ or orthol ogue of hsa-m R-340*, at |east part of said nolecules are
capabl e ofor gpwldguedhpxeohilndi mgre prafrred omwbodigeyrdr theophprmmeondeple and/ or
ort hol ogu A R- * t: -.Sali / I . pabl e of
speci fi cal%f)gl%l())lg?rtll&ngéﬁltpgls?hggt gﬁ‘%‘iﬁ grg%%’lrg[?é rtlgﬁgnﬁor?gﬁg%tlgg\? %’n%? %?{%ﬁpﬁol ogue of
m R- 454* . hefigmalk-oRhenr enBeotidrienta, hdnid oguy enditbel oguovf des6 Bt armeis
conprisin l.ecul es, i bilized on | at.f orm erein at. ] east one or
covbr ap ofod% I oS et . B e Ry OBRGIG To ot | oast
two, pref QBﬁ%ﬂr%e@bt 1eR866nd MheSitorarRNME 6541, 66 hadnhiboidy bhe hehPWZueRsi sti ng
of hsa-m R-545:9.1, hsa-m R- 454*, hsa-m R-624*, and honol ogues and

or t hol oguesthobesuest mirfAdé: atslepstane inbikdtasof haemiR-3HE, pheembhibHopelyi des
an array R1SIN es. 4 Jmmhi b j e : 484 | east
one or se&%&%w%”fe Ogaﬂqgl‘oqg eecoafl Hes?ig?eé%:%pg%?gt gefa@% g%%ﬂ%%%@r‘ﬁwné?%g to at
| east t wo,orpnhahbitatalryf athonedsduet direrehdlo RNAS sdl-é84%d from t he group

consi sting of hsa-nm R-545: Q.é, héa-rggéf;SN, hsa- m R-624*, and honol ogues
and or'fhol ogues® pRPEHMOTE Rrefepedreahodimenth e AEmaceuficpkgoRosEify af 30

| east two GhfRNAGs hBldabt bife fibikdISIAMCRIIPQASLAH SniRN & YEIERI 829N @ 30! ecul e
that is capable of binding several, preferably at |east four of said

m RNAs. THiosdlegueorr dritutlegvsethardnl ehpeal moye pyaietred iepibedimentuthei ¢ aci d

nol ecul e ¢ [1si sequence WD .2011/.133036PCT/NL.2011/.050275 . of at
Teast 7 notrenerateef e SRORNRE sl Pucs AmaR ey SRR L BuRRAy W o
at | east ca#l milRNA bding hbeimiRodqiricsialgorolsgagrienceholbgas theeast 7 nucl eoti des
with at | east 85% conpl enentary sequence identity with at | east one other
mi RNA,1Sand so forth. It is also possi ble to synthesize several nolecul es

that each conpgy,8@ phafin SEIRAC& N osRiodsEREErdnMHARAR AL at | east 85%
conpl enentary sequence 1dentity with at | east one m RNA. Preferably

di f f er ent espéaally escthbipe tuatingadimi®dhicg sl anmegaadir peejeatiog | dentity with
ot her m RNA <91f thg1 irnd\{enti O, 108001 E rg{: %f erre errbgdi nent , . s]ili d nucleic
aci d ol eSO BPEY HSHOMTEET compvERE R FI§1ERLY PEOVIges 4 gramacepbicaly 3 © 147 15
16, 17, 18&ombYsitida,acddrdiiPto th3,in®éntiin foeast iéredfinpUdindiaishies deRiythdrave/ has
at | east 85% conpl enentary. sequence identity with said at | east one m RNA
and/ or’0s aidgdir nrevatingheargiovasculirfiacasen a more preferred enbodi nent said
conpl ementary sequence identity is at |east 90% at |east 95% or 100% An
array according to the invention preferably conprises nol ecul es, each 15 of
whi ch sel ect i véhy thimdardiovas@i difemsedeneympassps efedabhsiectyod ongranéed by an

i nstructi | eaf | or_.use of said arr in a hod according to the

| ivent + on 1k E The bPttTolks SR SnBhe Ao nR TR BEeRRRRES ) 2bi nd to

di fferent cardidiAscafartdhsdsovepidf@abbadtcb@pisrd byRdref fisatl of naardwighefc acid
nol ecul e or an anal ogue is used in_an array according to the invention.
201 n Aot KErahe1et dPeRpIEATEW Bt Pithis mtutesessayilibsoppyaeuthas the astert on

is completely obstructed. The type of artery can be a peripheral artery (e.g
resulting in peripheral artery disease of arms or legs, a stroke, kidney failure, or
vascular dementia), but also a coronary artery (e.g. resulting in transient
ischemic attack, acute coronary syndrome, or stabile angina).

30 In a preferred embodiment, therefore, a method according to the invention, an
inhibitor according to the invention, a pharmaceutical composition, and/or an

miRNA according to the invention is provided, wherein said cardiovascular



said array are capable of specifically binding to at least 5, nore
preferred at |least 6, nore preferred at | east 7 m RNAs selected fromthe
group comsD2img3eh m R545: 9.1, m R 624*, and m R-454*, Phsadn) R/360%
hsa-m R-615-5p, hsa-m R-451, hsa-m R-2#280, and honol ogues and ort hol ogues
thereof. In another preferred 25 enbodi nent, the plurality of nolecules
present on said array are capable of specifically binding to at |east four,
nore preferably at |east five, nore preferably at |east six m RNA sel ected
fromthe group consisting of mR-545:9.1, m R-624*, and m R-454*,

hsa- m R- 34Q%easb sAsdlkdte S HOndthe 188D %1%1&21%901‘ @eﬂ@rd@@]@&s@@%@ﬁ)rﬁﬁ‘ﬁ a@treHﬂm ogues

of any of these m RNAs. 30l n one enbodi nent, the invention provides the use
of an arr ayseasedranvigntischareiciatiasht stopkd, nerbherah sasadaoligeany. aottehe

| vent i one,pret e abl {0t 9L S 0.0 A4 M A3I0RORGTLNGANLL/ 050275 29

whet her an 1n S su erln from or a rlngfrom a
cardi ovascul ar di sease. Before the present invention, several other risk

factors were used to det er whet h ers uffer d fromor s at
koD ot for NEf 1 TS TP B hadoerarca b RE R RELLSHIE: SreTistin 6e hut
are not | igh HeRiNAGeRlcaQdrBhahs W éabdrg@sdngmllﬁﬁ% sinb 1l aMele24b! gedngRucose

| evel , smoking habit, age, serum C-reactive protein level in said subj ect,
fam |y hi #érﬁisaBmR 34A% hye-Wih-615-5Phbere miRs10 1f aed besmiRel 23051 useful in

addi ti on Lap? 1t9ﬁ\6£"r*o%'lx91‘i’esc &C&%{nge?ﬁls o2 rt s'i&e sﬂYfgﬂ%lg%{bhm% mﬁobé‘s"ﬁﬁ%' on thus

provi des d accor i'Avent i on nprising taking

i nt 0 accouligeabt,ahd 1meﬁﬂmmradso bf@mtbscmmlté&tMefmimngblatb]bOﬁng]AJcose | evel ,
snoki ng habit, age, serum C-reactive protein level in said subject, famly
hi stor@ BYPYCSa1Rd/ or wai st for determning the risk on cardiovascul ar

di sease. A ski I g6 PRHSSM S, AWAHLGeRHior nﬁlsrﬁfoefd%ggquvafms %m&ﬁ%%
paraneters and 15 risks associated with aberrant val ues. | evel s

can be deta¢dgrshede molam}e panahdel ofkansaricaly bivaling to atTieestsiid mdiNAer son i s
abl e to Choﬁeﬁgeél rom tﬁe §r(?§f%]on§ysltltn%b i1{l$85£%§9 ﬁpeckfézﬁ*SI t&latk %4*' L2

preferred’e o the i mvention 1's \/l(leed 20
wher ei n t heiH-846&, h@a‘i mﬂi]RI:%N“s bp, ltataiR-ad1 lUsdagiR- 12K, arﬁﬂl@dimal%gq&wzm& tative

real -ti nme m croarr an RNase protection as ay, an i mun gi cal
met hod |r?r§$>9quﬁ§6??T&P§é‘Pﬁ@ﬁl méﬁ&ﬁ%?nﬁﬂ@gl& iy .0 *Wésl@ Hbf wedh § <§re vel |
known in thesatls m@he%@erﬂm iss ekt inflay) AR grcxntﬁﬁ%ﬁe%%@ Wehas for

i nstance in Sanbrook's "Ml ecular Coning: A Laboratory Manual” (Third
Edi ti on, 2@dior oBelod r8peistand2sdsidnboprefatot amboginrdgssyid at least one

miRNA is hsa-miR-340* or miR-624*, or a homologue, orthologue or analogue of
hsa-miR-340* or miR-624*.

20 In a preferred embodiment, said kit comprises at least two molecules
capable of specifically binding to at least two miRNAs selected from the group
consisting of miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340%, hsa-miR-615-
5p, hsa-miR-451, hsa-miR-1280, and homologues and orthologues thereof. In a
more preferred embodiment, said kit comprises at least 3 molecules capable of

25  gpecifically binding 3, more preferably at least 4 molecules capable of specifically
binding 4, more preferably at least 5 molecules capable of specifically binding 5,
more preferably at least 6 molecules capable of specifically binding 6, most
preferably at least 7 molecules capable of specifically binding 7 miRNAs selected
from the group consisting of miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340%*,

30 hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and homologues and orthologues
thereof. It is of course understood that the at least two molecules together bind

two miRNAs of the invention, and that each molecule preferably binds only one



Now t hat the invention has provided the insight that the I evel of a m RNA
of the invention in a platelet is indicative for whether a person is
suf f eri ngwbromvissodat ri sk of suffering from cardi ovasculPaer/Nli2sBas€75t he

i nvention also provides a 30 nethod f¥r identifying conpounds useful for
treating, dimnishing, delaying and/or preventing cardiovascul ar di sease.
The i nvention nakes use of the insight that expression of an m RNA of the
invention is altered in a subject suffering WO

2011/ 133036PCT/ NL2011/ 050275 30 fromor at risk of suffering from

car di ovasGHRNA dTIs€a58e holddated firnBe WHRIBER, £ARLitdALE 1GRIBOAMEs?E e capabl e
of normalizing said expression. Wth "normalizing" in this context is neant
that, if taméag%wés%m@ cilgsi ncreased in a subject suffering fromor at risk
of suffering fir?ggﬁ@f’egﬂe(ayegﬁt%&kﬁreng!aﬁa@%@a}té‘gc&rﬁﬁ&dcb%é ShERAynd is
capabl e of decreasing said expression. ce versSa, 'a conpound 1s capable of
nor mal i zi nyotided exxpressn®at lehsatwamieNAules chhable ofipoaciiitally Hiagiallae of

i ncreasi ng expressi of .mi RNA t.hat .is. decreased in a subject ffering
from of ateds SROGRLIGTAT GHITEY § G L PRl idetth e TP leues Rt hvdft | on

t hus provigesoréhdB&host Aeholb&ensf Kl MR- 3469 mRRUNEL MR8 e Qtiest tweat | ng,
di m ni shing, delaying and/or preventing cardi ovascul ar di sease, conprising

cont act i ndnelepilas i wiR-624% mil-484"s aprplosthplogueqybjosealogisf fanitg24rem or  at
ri sk of s%ﬁ{e%ﬂg from cardi ovascul ar di sease with a candi date conpound,
determning a level of expression of at |east one m RNA of said platel et of
said first sanphe n@&itatrefeercdenitbelimxpt, @ssit ofipafts atcordiagtto dhe inveRNAnGE a
platelet of a 15 second sanple of said subject i ch. has_ not. been contacted
Wi th B dpeawdﬁia%p%wmﬁ%sw&ﬁdn ?C&léa%ffﬁbgﬁewﬁe&&w @ibﬁgilg%% #&d from
the group ,6N8iEt A0l dThEnehud ahd/oMoRREkue BRda Mil- 4" at R9&r s 340%,
hsa-m R-615-5p, hsa-m R451, hsa-m R-1280, and honol ogues and orthol ogues of
any of thesdeenlREABablahbsmicHicals betxpnede noR- @44 saiddprap d kaselogmeand/RNA i n
said first_sanmple, .relative 2 t he expression id.at_least..one m RNA
Th sai d s BRIPRE o rERAEA Do ot RbPERERRITRE: Dale AnbeBbat FBSILBT) " o
treating, tdinfiiRrd34t 1gl/ordel salydmglogie And/op bathelicuagf aaRdis@avascul ar di sease.

Pref erably, sa![d at | eas ne mRNA is selected fromthe group consisting
of m R2545: 9. 1]n ARethgbgmbodieeth R0 Dar S A A R <ompE Ty Pé’%fst—'sm
hsa- m R- 1280 e.aBd 1m0 gayesirraty Bfﬁd%glé%t Bf o ARRAMY QfecldiEEEMMENAS.

Mre preferably, said at [east one m is selected fromthe group
consi st i ngrodp pirRIBHE @ MiR-pitRIF2 441 R-GH4R: 1BR*4544 nah hbembloguesamhd

ort hol ogues, ;0 so preferged i sai d at. | east
orth Iy

. oAItY o ];1 ;hf‘alee énm% As. Even nioré pr bal 3id E%tc riges at
one ni RNA 4§ WEEHOREBUGH 6P & ool ogue "or C AT THOT 0gue” of ‘HRBA0#" In a

pr ef err ed leqsabidmanblecalesedidde afgredicaly bindihg at aenthes nhi®NAD
identifying a conpound useful for treati \I%J% di m ni shing, del ayi ng and/ or
preveri ngelested sumdbaseurissistws of miRovfyed; miRi G2 4meigdoft Gratker

conpri si N%omologues and orthologues of any of these miRNAs.

In yet another embodiment, a kit of parts is provided, comprising at least
four molecules capable of specifically binding at least four miRNAs selected from
the group consisting of miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340%,

25  hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and homologues and orthologues
thereof. In a more preferred embodiment, said kit comprises at least 5 molecules
capable of specifically binding 5, more preferably at least 6 molecules capable of
specifically binding 6, most preferably at least 7 molecules capable of specifically
binding 7 miRNAs selected from the group consisting of miR-545:9.1, miR-624*,

30 and miR-454*, hsa-miR-340%, hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and

homologues and orthologues thereof.



WO 2011/ 133036PCT/ NL2011/ 050275 31 sel ecting and/or isolating a conpound
identified as being useful for treating, dimnishing, delaying and/or

pr event i yocardizsnsascul ar di sease. In a preferred enbodPEEML20E/05et7hod
according to the invention for identi%ying a conmpound useful for treating,
di m ni shing, delaying and/or or 5 preventing cardi ovascul ar di sease is
provi ded, wherein said at |least one m RNA is hsa-m R 340* or a honol ogue or
ort hol ogue of hsa-m R-340*, the nethod further conprising determning a

| evel of expression of a further m RNA selected fromthe group consisting
of m R-624*, nrRe4B6ve mEhBoR4Pks re aa- WHeRNGdOdERrmhEag RRtH&lan and

honol ogues and_ orthol ogues of any of these m RNAs, wherein 10 the |evel of
expr essi onn@vidiml s sifferipalramoer af rigk pbawfageirem, arcerdipvtjgelasfdispassd R- 340*
I n combi nghi QR i b, %&refo%&' 21 Rk Pahds A Mlﬁg é%@%v%ﬁt@%& §geond
sanple, relative to the’'level of expression ot sa sa-m R- or a

honol ogue indetarhtiolmpguikethbr ha dndividu34 05 sufferognfromadi atrivk bhsufferirexpr essi on
of saig f%rther m RNA oH said first aﬂ le, is indicative for the effect of
sai d anti 1% HfedivascHRe fspgse 5MIOWAET ei n sai d subj ect has recei ved
anti-platelet therapy between said first and said second sanple. In a nore
preferred enbodi nent, a nmethod according to the invention for identifying a

conpound usef uVatigns madermilesgthat speaficshiyrignd de payniRgN A nfithsr ingentpey@ht i ng
car di ovasqgul ar ,di | S_Dr.Qvi rejn.said furth i is. 20
sel ected f% ;éolfénefl ﬁiélseg‘?%ﬁl ’ %%lﬁsalq\gf) ?sﬁ%hgf%@neﬁhgﬁg%q%e& %%ﬁin,o’f%]cg all\té-o\ (r)r]%l %1 451, and
honol oguesirtifidiad hiibleicagik mobdcubnWwadeit hedensice&NAs ard ¢conapased ef giahenf ed
enbodi nent, sm(ifur%her m RNA i s m R-454*, | n a nost referreqﬂggbodinent,
a met HOd deunrigordettitesi Ko drprys fPoinstansqstaliifg n&c@mﬁﬂw $ul for

treating, gbai-0fsANPhodSlAWYRE ANECRIYMoBRePhAVIERd M ndl Al QA Gy ar

di sease i s provided, wherein said furtﬁer mRNA is m R-624* or a honol ogue
or ort hol cgliaitain ahieomes Anglugdesraichol forindtencecoappidesivstpicletids rAsnvely a

| evel of expression.of m R-454 or. a h | ogue or..ert hol.ogue of ;,m R- 454,
wherei n t R G031 SoR SeXpTises FARPHr et e A ifi HRrieshide Sy B awor
or t hol ogueabfirdl haclioRd340¢h hhfordnitianad lrmaing, LINA, Mowghpliassimine’ - 30

m R-624* or g_pggplogue or orthologue of m R-624* and in conbination with
the exipr edR§teN i R 454 or a honol ogue or orthol ogue of nmi R-454 of said
second sanple, relative to the | evel of expression of said hsa-m R-340* or

a honol ogue or
Nucleic acid molecules capable of specifically binding an miRNA of the

invention for use in a kit according to the invention are easily identified by the
skilled artisan. A nucleic acid molecule capable of specifically binding to at least
20  one miRNA of the invention preferably comprises a sequence of at least 7
nucleotides with at least 85% complementary sequence identity with said at least
one miRNA. In a more preferred embodiment, said nucleic acid molecule
comprises at least 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or at
least 24 nucleotides, and has at least 85% complementary sequence identity with
25 said at least one miRNA. In a more preferred embodiment said complementary
sequence identity is at least 90%, at least 95%, or 100%. As said before,
complementary means the specific pairing of the purines and pyrimidines
between the miRNA and the miRNA antisense molecule. With complementary
sequence identity is thus meant, the percentage sequence identity between the
30 nucleic acid molecule and the antisense of the miRNA.
Such kit can be provided in the form of an array. Arrays are especially

useful for high throughput screening. In yet another embodiment, therefore, the



WO 2011/ 133036PCT/ NL2011/ 050275 32 ort hol ogue of hsa-m R-340* in

conbi nation with the expression of m R 624* or a honol ogue or orthol ogue of
m R- 624* wo0im3s@abi nati on with the expressi on of m R- 264/Narzod/08e@T1e| ogue
or orthologue of m R-454 of said firs7 sanple, is indicative for the effect
of said anti-platelet therapy, and wherein said subject 5 has received
anti-platelet therapy between said first and said second sanpl e. I n
anot her preferred enbodi nent, a nethod according to the invention for
identifying a conpound useful for treating, dimnishing, delaying and/or or

prevent i ngn Gt hromastael ah HhSeaseplisSinReybeads indhehRizBd $aiathlaifolgast one
mRNA is m R-624* or a honol ogue or orthol ogue of hsa-m R-624*, the nethod

further 10vhesrbyatseny detareveriahgl wifl ayvaecudes asemapablesh speciiicallyr t her mi RNA
sel ected fir IS ) * R * o R545:9.1,
hsa-m R- Gfg(?(g%,%qﬁggie%gﬁfoﬁﬁf@%g S%dgg‘ﬁ‘égh gﬁgo%gjr%oﬁgisgagg)gngﬁ Ugair{%y&gf t hese
m RNAs, wheite624%, hedieiRell540T hexpii®s34 (0N hed-nsRi@ll b -1624hi b5 HsamiBgue or

ort hol Qgue m R-624* in conbi ion with the expression of said further
o o7 gt BLhRCoant ST ouRRlea: Yl Fram s BL e R b af o on bt o d
M R-624* QhvéhtRIQEMS a@larPiy BahasiegholBbRedBAMobIiZ6@RRINARE B MW th the

expression of said further m RNA of said first sanple, is indicative for
t he ef f ectWisremmitdeasitanepiraeesral of srad apslecuderdarstrabable of aberiiedlvect has

Cved anti- ol . . . le.
201 & mor i P pE LGS S bR 128 Bl b R Y R ARG POt o
i denti fyi ngore prefapahincht leat wix ok NArseddctatfronh tie rgiradnp tghsidalggfimiR-and/ or or

oreveny g, sof 1 otaacyl ar 4 sease. |5 RV e, ekl Sand Uk sy m A

hsa- m R 45h4 1@ch1pAIR| QU5 $h ABsh 21 drhal Qg s hirays Of these m RNAs. 25
It is also possible to nonitor the effect of anti-platelet therapy with a

nmet hod of the invention. Anti-platelet therapy makes use of drugs that

interact with platelets .to.bliock platelets from [ egat | i nt o har.nf ul
clots. Anti-plBrePSiesgdepsait s ku ekl ik B BT R bl Spibydite
cl opi dogr evhdrPinoati 1@t pdrt bHddibambléAdey aetabhle dirged@fitdlly atingdeto hsa-

Suf  orng T E5e oyt et logie B10Br BB oL potet Her g nl [ea-tgart

2011/ 133036 BGH NL12OHLE Q?@%b?@bf specifically binding to miR-624* and/or to a
homologue and/or orthologue of miR-624*, and at least part of said molecules are
capable of specifically binding to miR-454* and/or to a homologue and/or
orthologue of miR-454*,

20 In another embodiment, the invention provides an array comprising
molecules immobilized on a platform, wherein at least one or several of said
molecules are capable of specifically binding to at least two, preferably at least
three, miRNAs selected from the group consisting of hsa-miR-545:9.1, hsa-miR-
454*, hsa-miR-624*, and homologues and orthologues thereof. In yet another

25 embodiment, the invention provides an array comprising molecules immobilized
on a platform, wherein at least one or several of said molecules are capable of
specifically binding to at least two , preferably at least three miRNAs selected
from the group consisting of hsa-miR-545:9.1, hsa-miR-454*, hsa-miR-624*, and
homologues and orthologues thereof. In a preferred embodiment, a first of said at

30 least two miRNAs is It is for instance possible to synthesize one molecule that is
capable of binding several, preferably at least four of said miRNAs. This is for

instance achieved by synthesizing a nucleic acid molecule comprising a sequence



on aspirin therapy. Wth a nethod according to the invention, such
non-responders are identified and can be switched to other nedication. In
one enbodwoentl/1383er ef ore, the invention provides a net roa/NL@011B50208i t or i ng
the effect of anti-platelet therapy i28 a subject, the nethod conprising
determining a | evel of expression of at |east one m RNA of a first sanple
of a subject relative to a |level of expression of said at | east one m RNA
of a second sanple of said subject, said at | east one m RNA bei ng sel ected
fromthe group consisting of mR-545:9.1, m R-624*, and m R-454*,

hsa- m R- 34@%¢t 142887 HuRkcblifes WHhoH leAF BN M@meﬂ@@y@e@ué{?&Qdeﬂn@ WRRD| ogues
and orthol ogues of any of these m RNAs, wherein the | evel of expression of
said at | ehdeashrae MIBNA drrtbsr domprisng assaaseace oldtdeasid nusledidesenigh  of
expreSS|o [ [ icative
for the e atS%%? gsal og lgﬁtg %ltaqp%e@m ﬁéer}tgt y‘%ﬂgrﬁéﬁfﬁﬁg?@?%ﬁfgaﬁﬂg | ect has
recei ved aarmtdl sofbetheltat aﬂquxoapﬂoldo‘e;tsme}meﬁm sievérarlsmolamdeslﬂaaaaaadh s@apride sanpl e

were taken. Preferagbly, id at |east one m cted fromthe group
Consi soi g SRR S T o WIhAT AR A LSRR Yot

hsa- m R 61gemby WisRaldas1 389 miRN\. FeeRk gy estrard: eidhalQauss Lfleany of

t hese m RNAs. R;b preferably, said at |east one mRNA is selected fromthe

group cons¥st ¢q1gp1@mema¥y5¢5u@nc2 identityepidh othgrRniNA of dhelintyspbiobghie®s and
ort hol _ogu Qferﬁerllyexﬁ{) glr? sﬁ%nn piclddi Bfe%Ixfeé% tcgg]%ggggoﬁﬁﬁa rret hod

accordi ng t 16 nven rtoring antl
t herapy i Sem(&/edﬁd,ll\/\,ﬂ]ﬁ,rm,r14sa5,d165mﬁ)j m;t19; 20,321f, fzerimg)rfaltd)erasmzm S at ri sk
of sufferi ng. fraom car iov scul ar d}x%g:ase | e for use in a

met hod Yac ABFHoRGeH ¢ @Wlﬁwmﬁyt%@ ceddentyy with

anti - pl at ebef o RESERE rafmgrml/& &'MYH{ lea88oR Gthel 8iRNA. tnisSmohtoWever, not
25 necessary that the platelets in the sanple are still intact and/or the

m RNA i s sreferrqdraslatimant kiid comelphentaresedusnos dentity idetleasti Hootdte | evel
of expr es§| on 9t5t}ere 0(yFor i nstance a whol e bl ood sanple or a platel et

enri ched p asna $a e tan be used in a nethod according to the invention.
In a pref erredAemﬁly awotding tHEIhélﬁﬂJelebnlmdé’ﬂefalﬂy Bemplriceeibretiledf ectht i - 30

pl atel et t era n a i v ded, wherein idat |least.  one m RNA
i s hsdri R 1%lcthV&i>b€1@§aéndpl h h%a{;r@y(a% pﬁ%far%??? 2eeAPanigib R hod

further Cqm&h&h&mqu&ﬁomu@é B8sAd l@VR) indf nBXIESIbRAINS to thd W ERGSH MANA
selected from WO 2011/ 133036PCT/ NL2 11/ 050275 34 the group consi sting of

m R-624*, saidbefeu vario®s 514)5%9163 thht apemfRaHYBnmﬂ)to tigiemerR-mBN Aantithvonol ogues
and ort hoI O%Igs ofanabneyu Fe%%rabrg, anu({l%18|a8 demolgf:h% Orea\ﬁel f ex%r esgl on of

said hsa-m or ' h or- or gue

conbi nat i an awi driiay b]@:oﬁdﬁﬁfg&&$h@ﬁ1v@f1t1§ﬂl d further m RNA of said second 5
sanple, relative to the |evel of expressjon of said hsa-m R 340* or a
honol o?&ue or oft ﬁew(lsl@ﬁ@r%fmﬁéén}hopbnsa% t]il%p]é’éﬁld?yn‘gtm%lﬁCW% RresRBt @ pr essi on

of said fupiher raWa%ﬁgbléé’f quet:fffcﬁltly 5%11;?1;0 hiSleh i %&ﬂevﬁefe%ed' megétf ect of

said anti-platelet therapy, wherei n said subject has received
anti - pl at &, store hveenfap}edtmﬂ«m@ﬁ m&iHAS Belstted itbng dhel gmmpomndsistinglo€ miR-

545:9.1, miR-624*, and miR-454*, hsa-miR-340*, hsa-miR-615-5p, hsa-miR-451,
hsa-miR-1280, and homologues and orthologues thereof. In another preferred

25 embodiment, the plurality of molecules present on said array are capable of
specifically binding to at least four, more preferably at least five, more preferably
at least six miRNA selected from the group consisting of miR-545:9.1, miR-624*,
and miR-454*, hsa-miR-340%, hsa-miR-615-5p, hsa-miR-1280, and homologues
and orthologues of any of these miRNAs.

30 In one embodiment, the invention provides the use of an array according to

the invention in a method according to the invention, preferably for determining



10In a nore preferred enbodi nent, a nmethod for nonitoring the effect of
anti-platelet therapy in a subject is provided, wherein said further m RNA
i s sel ectwo 2briansBa3he group consisting of m R-624*, m R 264MNL2I8as507R- 451,
and honol ogues and ort hol ogues of any29f these m RNAs. In a nore preferred
enbodi nent, said further M RNA is m R 454* or a honol ogue or orthol ogue

15t hereof. In a nost preferred enbodi nent, a nethod for nonitoring the
effect of anti-platelet therapy in a subject is provided, wherein said
further MRNA is m R-624* or a honol ogue or orthol ogue of m R-624*, said
et hod f urdii@heC SIPHAdiSidnE] feh@fend fisn fod 8Lk of suERRIRSBHANa Of M R-454 or a
honol ogue or 20 orthol ogue of m R-454, wherein the | evel of expression of
sai d hsa- rrRligypculsr disegspml ogue or ort hol ogue of hsa-nmi R-340*% in

conmbi nation with the expression of m R-624* or a honol ogue or orthol ogue of
m R-624* and in conbination with the expression of m R-454 or a honvol ogue
or orthol ogue Betfoare Radpresefit sedtisrcenerad athire;iskr fakttrs werd asdde | evel of
expression of said_hsa-m R 340* qr onol ogue or .25 ort hol gqgue of

an 5 B S5 IE SR A1 B S SHEEHE Bpos S o st 1 & horrol ogue
or orthol eapE o sclladR-Bdhse aKhsk Ta@OinBRIde Bt Wed Rot BRIRYAL Bspidon of m R-454
or a honol ogue or orthologue of m R-454 of said first sanple, is indicative
for the efiressturefbleed echod¢steropleyekbbaodtdiveaspJevedrianektieg bpbitsaged sewip ect has
received aghti - py. : n j i } o] anpl e.
30l n anot g%éaﬁﬁg? %?étgén feeg o% %é%?ﬁgyg&h%aﬁﬁédh;ggéﬁth 8?1?}83“?(?%' Z‘g f éseect of
ant i - pl at eligk fattoes apystilhugefalib] additios tptleymddthdswitesreiny @athd iatedt@ast one
m RNA is m R—6%4*.or a. honol ogue or ortgocgo ue of mR-624* th t hod
furthéf Wo 20TPe IRSESBCRIRIPEO1470% B BoBBCCOEHPR S thgePEP Mty a | evel
of expr es%bﬁfﬂ)ri%ﬁnlgatafl&&ﬁé heb afi T LiRlagaEeSE NG d AR 1OMP 1&RNHI&Id NG of
hsa-m R-340*, m R-454*, m R-545:9.1, hsa-m R-615-5p, hsa-m R-451, and

honol ogueslatede daveh sinoduires halhit cage, sfrunheseastiiRNAoteipteyadiin saifesubgace| of
expressi on_of, sai.d mR624* or a ue or grthqgl ogue of n R 624* 5 in
conbi nat | SRR HRECRG T br ool Rl R B AP Ry B o

sanpl e, r eliadaksy.eA tkilleHel@nek avfarexptlessifaned vaakdohihBs® gdrandstess odol ogue
or orthol ogue of m R-624* jn conbination with the expression of said
furthée mrml‘vjéﬁaéﬁ%%fiee“flr %‘IPG%%Y%P@%-s i ndi cative for the effect of said
anti-platel et therapy, and wherein said subject has received anti-platel et

t herapy between said first and said second 10 sanple. In a nore preferred
enbodi ment, a meRhgdlevels canrietdst émmgineh by @hfyene¢thofl known in the art. The

skilled person is able to choose a method best suitable for a specific situation. In
a preferred embodiment, a method according to the invention is provided,

20  wherein the level of miRNA is detected using a PCR, such as quantitative real-
time PCR, microarray, an RNase protection assay, an immunological method, in-
situ hybridization, and/or sequencing. These methods are well known in the art
and are published in laboratory handbooks, such as for instance in Sambrook’s
“Molecular Cloning: A Laboratory Manual” (Third Edition, 2001, Cold Spring

25  Harbor Laboratory Press).

Now that the invention has provided the insight that the level of a miRNA
of the invention in a platelet is indicative for whether a person is suffering from
or at risk of suffering from cardiovascular disease, the invention also provides a
30  method for identifying compounds useful for treating, diminishing, delaying
and/or preventing cardiovascular disease. The invention makes use of the insight

that expression of an miRNA of the invention is altered in a subject suffering



anti-platelet therapy in a subject is provided' wherein said further m RNA
is selected fromthe group consisting of hsa-m R-340*, m R-454*,

hsa- m R- A80,20an33036nol ogues and ort hol ogues of any of treIaNLRINART7S 15

The invention is further illustrated 3y the follow ng non-limting
exanpl es. The exanples do not Iimt the scope of the invention in any way.
WO 2011/ 133036PCT/ NL2011/ 050275 36 Figure Legends Figure 1. Heat nmap of the
supervi sed hierarchical clustering analysis on the expression profiles of
the 24 subjects (sanple identification on x-axis). Subjects 5 are |abelled

as either fEQRbE b Sisk OF 8¥fferPhg BRRLErARvASHIaRlisbAR thARt@mihBvHdtBur €. Nanes
of the depicted 214 differentially expressed m RNAs (adjusted P<0.05) are

listed incandidgfecompqundsige sapabloptieermativing stiduprrkesyiog &tk cal e bar

| ndi cat es «hAnciarfl 60T BYR1RTEST: Aal BB GARLINIE S BdiacRL LS
relatively T'ower "‘eXxpression; Tight grey rndicates rela |ver i'gher

expr essi orubikot suftarieg Fomborprtassd aisufifeninigl feem ebir diovandiadali eare, RNAS | n
platelets Of;@ﬁ? gatient .and cont.r,ol subgecaf. Left t bars of each

fi gure°r efPBEEAEC ww@s CRRED 8 Xp P ETERBAS GF LI PRER Ty 'ECoHEFHI% and 12 CAD
patients, 3mpdehe@idtdpRBlsr 18 Mzl B expMasihadfi@nmyNAaathd dowpiER Was
performed on the sane dataset (right 15 two bars). Data are presented as

mean SEMiapgpablpelinosastygrameessian taniBN4 thahtsrdsicrease gupsuBiectExpr essi on
orer 1122 SLbeSATANE  FHS, 9L B 613,80 BB gt > ana contro
expressi on of Theinvddsidnahnayrodtier 4 n{etRod fumti daitifyanda ddénpaindagesil
val il o by teel -4 e FOR s per o on Lo | ndependent, conorts (1 oht
to healt h%oﬁﬁ’)’i‘fs'irfg Sntacting a platelet of a first sample of a subject suffering from or at
risk of suffering from cardiovascular disease with a candidate compound,
determining a level of expression of at least one miRNA of said platelet of said
first sample relative to the expression of at least one miRNA of a platelet of a
15 second sample of said subject which has not been contacted with said candidate
compound, said at least one miRNA being selected from the group consisting of
miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340%*, hsa-miR-615-5p, hsa-miR-
451, hsa-miR-1280, and homologues and orthologues of any of these miRNAs,
wherein the expression of said at least one miRNA in said first sample, relative
20  to the expression of said at least one miRNA in said second sample is indicative
of whether said compound is useful for treating, diminishing, delaying and/or
preventing cardiovascular disease. Preferably, said at least one miRNA is
selected from the group consisting of miR-545:9.1, miR-624*, and miR-454*, hsa-
miR-340*, hsa-miR-615-5p, hsa-miR-1280, and homologues and orthologues of
25 any of these miRNAs. More preferably, said at least one miRNA 1is selected from
the group consisting of miR-545:9.1, miR-624*, miR-454*, and homologues and
orthologues of any of these miRNAs. Also preferred is that said at least one
miRNA is hsa-miR-340* or a homologue or orthologue of miR-340%.
In a preferred embodiment, a method according to the invention for

30  identifying a compound useful for treating, diminishing, delaying and/or

preventing cardiovascular disease is provided, said method further comprising



WO 2011/ 133036PCT/ NL2011/ 050275 37 Exanpl es Exanple |I 5 Design and Mt hods
Study popul ation To create a study population with a genetic predisposition
for CAD5,woeosigl3asted a group of 12 Caucasi an, nal e pat PemmNL20i110802ZAD at a
young age (premature 10 CAD) and a po¥itive famly history of premature
cardi ovascul ar di sease (CVD). These patients have an 'extrene-end
phenotype with a sustained risk for CAD. Therefore, this group is ideal to
investigate the role of platelet-specific mMmRNAs in CAD. The patients were
selected fromour outpatient clinic of the Academ c Medical Centre (AMC) of

Anst er damgeWii6h ah8/o ReShthd § @EmiphuRd e iflc8 deAdind RseFhiEfos @ta Rls, gr oup was
conposed of 12 healthy Caucasi an nmal e vol unteers, which were recruited by

adver t i serfépinishmigs delgmgsindgeroeisventangeardivpecaniiseasy or a positive
famly history W I i | 0. The study
conplies with thﬁé p%ﬂgflgerﬁgetl onloghhzal Ilglg{r?ﬁa,alct?%ﬂﬁrg% ﬁ"gt}yheg?g%rgg‘% f())\E;{lvas approved
by the Mdie#lfykign cahp@anhussuldfor ofeating, AMEnighidgstedaydagmaddrwritten 20

i nfornmed consent was . obtained,from.all subjects.. Definj iei ons Pr t.ure CAD
was defi ndtc e HpE R ogasiainlisgitds BreRdeh Gheping g Ableast GamIRRA o

fam |y hi s§ 85y nQR- PIRRUL SN YR V65 01dB10 B8 o RIS 0MER B10FhE &hodegr ee 25
famly nmenber(s) or two or nore 2nd degree famly nenbers wth premature

CVD (nal e further gempysiagdletemings xlasl gleexpsyssian avbgthiarmifdiAasleeieadher an
R T e
cpnf i r med Hey- iRy &t echdob @sstaghevaal dsorvhologuidsasf aingfof clagsadi iR MAE rvolsérein SAP was
di agnol%ed the level of expression of said hsa-miR-340* or a homologue or orthologue of hsa-
miR-340* in combination with the expression of said further miRNA of said
second sample, relative to the level of expression of said hsa-miR-340* or a
homologue or orthologue of hsa-miR-340* in combination with the expression of
said further miRNA of said first sample, is indicative for the effect of said anti-
15 platelet therapy, and wherein said subject has received anti-platelet therapy
between said first and said second sample.

In a more preferred embodiment, a method according to the invention for
identifying a compound useful for treating, diminishing, delaying and/or or
preventing cardiovascular disease is provided, wherein said further miRNA is

20  selected from the group consisting of miR-624*, miR-454*, hsa-miR-451, and
homologues and orthologues of any of these miRNAs. In a more preferred
embodiment, said further miRNA is miR-454%,

In a most preferred embodiment, a method according to the invention for
identifying a compound useful for treating, diminishing, delaying and/or or

25 preventing cardiovascular disease is provided, wherein said further miRNA is
miR-624* or a homologue or orthologue of miR-624*, said method further
comprising determining a level of expression of miR-454 or a homologue or
orthologue of miR-454, wherein the level of expression of said hsa-miR-340* or a
homologue or orthologue of hsa-miR-340* in combination with the expression of

30 miR-624* or a homologue or orthologue of miR-624* and in combination with the

expression of miR-454 or a homologue or orthologue of miR-454 of said second

sample, relative to the level of expression of said hsa-miR-340* or a homologue or



30 clinically by synptons and confirnmed by significant coronary artery
stenosi s as shown by coronary angi ography. Ri sk factors were defined in the
f ol | owi ngwoanng3ohypert ensi on, known treatnent for hypecraigdiarsoxsabet es
mel litus, WD 2011/133036PCT/NL2011/ 080275 38 known treatnment for diabetes
mel litus; obesity, body mass index (BM) > 30 kg/nR; hyperchol esterol em a,
known treatnent for hyperchol esterol em a. Peripheral blood collection and

pl atel et isolation 5 Non-fasting venous bl ood sanples were drawn wi thout
stasis froman antecubital vein, with use of a 19-gauge needl e. Bl ood was
col I ect ed grthododulel TR h HRTRE BA(Hailne okt IR St 1 41E A6t thelxpBBioal JTinkiR-624+ g 0. 105 M
trisodiumcitrate, BD Vacutainer), discarding the first one. Imedi ately
after bl od¥nyilesigraatholegne @awﬁ-@%‘l*m@r@rbw ipptige &vith Begexpisssigmof r oom
tenperature.pn. i o ch - Db RP). Wth a

pol ypr opylnglrflieg%lL %Fe?tﬁ §?“°B’%&*9\t§’ég’k@é’?@tﬁﬁ#$ 1tR r%%s?fésg%cgg?st%ga alrﬁpg‘?a%ti c tube

| eavi ng atinflieative Rr%hokffedteof BRI diti-altacldt tlearapeydrel whatedmsaat subfect One part

of aci d-ci,trate-dextros buf f e 0.085 Mtrisodiumcitrate, 0.11 M
ol o ed Tt e DTt o Pheraey Ralmute 00 AR B P SRoBEeRIe ner ¢ he
PRP was centri fugaetheB QR erred cbddihORT L RMEH Attr8ind ¥ thEaK@ntiokBr

pl atel et -poor 15 plasma was di scarded and the platelet pellet carefully
r esuspendédentifying o eempufridnsefuldipr greakinRadimingshgng, Mvlagdg and/op orM NaHCOB,

5.55 MM d - TA, : el e .
centrif ugé%g‘?%gmiz Cagwomgsh({ﬁla}lg&;rsn%%ﬁ%Bgéaltjt?%érodé%hne %g‘%‘r%ﬁ?ﬁ%@g@eﬁgﬁﬁa ant was
di scar ded iandRtdpa* pir at ledredloped diedrthslsguesiispended2ih the ndthsd éuither

phosphat e buffered saline (PBS) and stored at .- 20 80C hefore

i sol atl on.comélsi%@%tﬁ@aﬂﬁvé@@g? waresting ele f@%ﬁ%@ﬁ%&%ﬁ%ﬁf _Elrgm on by
f1 uor escengewGly dRke%Ineefhs8 MR- 804 FARSIs4+S hitl-IBNRE | 1RahirRBE blapdi es
agai nst CD45- APC (BD Bi osci ences), 235a- FI TC ( DAKO and CD61- PE (BD

Bi osci encésp-mR-{tobmndf jomdegesstandedrpholegiascftoay of dhesemdyAasviagrdin
platelets., The purity of t . sol.at ed.pl at.el et;s_was 99, 72% NA, |
extract i or‘{h%Ee b 8%(%?%%%%‘?\“5?0 T Ohg OTAPE N ?rr%%%o%lllea%fg S 8%0as
extract ed ingompitadinniitNaha ekiiids Sok iof s{idrfhithey niRNA ofessésédoatlIspmategor di ng

to the manufacturer's protocol for |iquid sanples. The protocol was

modi fildd 6 1Vteﬁétt£%§?(ﬁ{%ée%‘?sél%k?frs§b“f @gRt%qg@rmqm PRSI B0 une of
aci d- phengle ,gGipl @2’4Gfiﬁrcmn%ﬂgaﬁ(ﬁewﬁﬁ!tH%x%@%siGB'o?gaiti%r@lemnﬁwl\?@ opddigr the

| ast washi ng step and before elution. Sanples were concentrated from 50 pl

to 12p1, dirstwamplesislindizgtive éa thereffetteofmardignti-pldelet therapy, and wherein

2011/ 1330%91? sdbl}lé‘c%%%%/rggeq‘;gds anti-platelet therapy between said first and said second
sample.
20 In a more preferred embodiment, a method according to the invention for

identifying a compound useful for treating, diminishing, delaying and/or or
preventing cardiovascular disease is provided, wherein said further miRNA is
selected from the group consisting of hsa-miR-340*, miR-454*, hsa-miR-451, and
homologues and orthologues of any of these miRNAs.

25

It is also possible to monitor the effect of anti-platelet therapy with a
method of the invention. Anti-platelet therapy makes use of drugs that interact
with platelets to block platelets from aggregating into harmful clots. Anti-platelet

30  drugs include aspirin, ticlopidine (Ticlid®), clopidogrel (Plavix®), tirofiban
(Aggrastat®), and eptifibatide (Integrilin®). As said before, a high percentage of

persons at risk of suffering from cardiovascular disease do not respond very well



39 M RNA expression profiles were obtained using Illumna Human v2 M cr oRNA
BeadArrays according to the manufacturer's recommendation (I121lumna, Inc.,
San Di egoy0CA1/13803%er vi ceXS (Lei den, The Net herl ands). RaWwNiavd/oxex7e
pre-processed, summarized, |og-transf®rmed, and quantile normalized using

t he beadarray 5package (version 1.12.1) in the statistical software package
R (version 2.9.0). Differential expression was assessed using a noderated
t-test using the |inma package (version 2.18.3). M RNAs were consi dered
significantly differentially expressed if the P-values, adjusted for

mul tiple t@sidpign BYerdpy NWifBeNhRBhel a&bedineeh s thvenfiBh hadh near e | ess than
0.05. Di fferentl ally expressed m RNAs 10 (adjusted p<0 05) were visualized

by hi er ar @RsreaNdery stidentidedand pen baapitebed Euetheasediditionance, conpl ete

| i nkage). For detailed informati on see suppl enentary data onli ne.
Expression anal ysis by quantitative real time polynmerase chain reaction 15
To validate thé nh@emhbdiaryeran‘aieysﬁose, the idveneiohipablidee x piethsd tbrm RNAs

betvvee patients a n ected for real:ti PCR. A .fixed

Do ue Sof Teorgrord s TBieh Aerti PRFIR SRS M OHPIGh hi S Geade DY R i i
the rever sRidrh@RHLS 4 RivePSF dx@REdsidiof dtfl@é(gt oD TRENSA BEY Eifr StEsalnfi I8 SERI bed usi ng
the m Script reverse transcription kit (Q agen). The real-tinme PCR was

per f or med subieapreliigre toa Resbeiaxipoessit off said Mabtaétr offeRpEREN e sgcond
Li ght Cycl R
qlugnt |qt/gt %ve%g%?%‘a%ghﬂgecﬁ( %lﬁs%)sl% %?elx\ﬁ{/l\zégp o sﬁe‘%ééig%” %[ g’? g‘%‘gl cul ation

of the NOcvsaémtaﬁg bhmiBdia: 9Mgrrﬁ1R1624T’alamzleﬂ1R @54t }Sadmgb&mjs heamiiRo15RNUGB
tion ntary data

f)mololnlel %pRgé%sj ?%5]1 g%ém :gfllgnhfog{ ES'eTRE GFY}}#@GSB apnet §epst i cs of

the investjgalgd wibiaCis 1878 &B%séﬁngﬁ@éﬁ at ledNPRBe AfiRINIE oSURECt S We' re
known with di abetes and obesit WO 2011/ 133036PCT/ NL2011/ 050275 40 M RNA

si gnat ur eseofndramphereddtiys ‘r@tt@}eé@@l of expression of said at least one miRNA of

said first sample, is indicative for the effect of said anti-platelet therapy, and
wherein said subject has received anti-platelet therapy between said first and
15 said second sample were taken. Preferably, said at least one miRNA is selected
from the group consisting of miR-545:9.1, miR-624*, and miR-454*, hsa-miR-340%,
hsa-miR-615-5p, hsa-miR-1280, and homologues and orthologues of any of these
miRNAs. More preferably, said at least one miRNA is selected from the group
consisting of miR-545:9.1, miR-624*, miR-454*, and homologues and orthologues
20  of any of these miRNAs. In a preferred embodiment, a method according to the
invention for monitoring the effect of anti-platelet therapy is provided, wherein
said subject is suffering from or is at risk of suffering from cardiovascular disease.
A sample for use in a method according to the invention for monitoring the
effect on anti-platelet therapy preferably comprises platelets. It is, however, not
25 necessary that the platelets in the sample are still intact and/or the miRNA is
still present within the platelet in order to determine the level of expression
thereof. For instance a whole blood sample or a platelet enriched plasma sample
can be used in a method according to the invention.
In a preferred embodiment, a method for monitoring the effect of anti-
30 platelet therapy in a subject is provided, wherein said at least one miRNA is hsa-
miR-340* or a homologue or orthologue of hsa-miR-340%, the method further

comprising determining a level of expression of a further miRNA selected from



M croarray profiling identified 214 of the 893 detected mature human m RNAs
in platelets to be differentially expressed between patients with CAD and
heal t hy cwotznols3(3adj ust ed p<0.05). These 214 m RNAs weP€TMNE0 11050245
supervised 5 hierarchical clustering 3nalysis which clusters subjects based
on the simlarity of their m RNA expression profiles (see figure 1). This
clustering analysis reveal ed that a subset of platelet-derived m RNAs could
differentiate between CAD patients and healthy controls. Fromthese 214
differentially expressed m RNAs, 9 m RNAs were at least 1.5 fold

up- r egul attgd gl P@nls AMiROGRAT BRI 4548 ORERY45:9. L hdBUhINB1 SBhEhsA M RNAS
were at least 1.5 fold dowmn-regulated in patients as conpared to controls.

To val i dateiR-fel. eodixmelsguesfansiar thidlpgiiesyed aay 96 thgsaydd¥ s urharairathi t hout
the outlyhng, %ﬁg%?égg&i@??g ﬁiﬂg@a%@!&o# &l SRBHGIAME Pi;f)rt‘ﬁ‘aiogge GoRbl paki on of

outliers we om remal ned sign up- ullated and 1
m RNA r enesidiédn soghidatioantitly tikowrpresdon af edd fditherpr REGUbfaiatsekbndn RNAS

were m_R-340*, m R-615-5p, m R-545:9.1, m R-451, niR-454* and nmi R624*, and
the. dovin. FEBA B e RRADAE e ho Fepsgistidonid Bu-atBy (0% gr pabnAEgt i Rua
array dat arfholéRal of hisABnRCRIFNG RnANatid Fitdf thlR&pfesdRnr FGH tu@theand 1
down-regul ated m RNAs were 20 validated with real-tine PCR in the sane

popul at i onniRNw of exitfbist sabplecissindisptive kel the edfett Srnihentamdatelits, since the
expressi o I t -QUF, . I istently
out of ranieE Safiutt B n B RSB ARAROUR GRRLLP LM MBL BeEA0 11 R
wer e showsaidfilye and-saefsdcahédalylda.eal - time PCR as wel |, although only

three were statistically_significant by P .R- 25 545:9.1, m R;624* and
m R-458%; p < & o8P _f%ﬁrggﬁ@ a@immte@m%;}ié Fo TR g*_l%jﬁfe%e_f conf i r med
(see figur@t)latdCRRAN I HB8hHjRAG: SANANE] SIRE AT $1iAQWART ifTRK@disi n or der

m RNAs and m R-1280. WO

to confirmthe other 3 up-regulated m_ | '
2011/ 133036RcRdNEe0 tht @soa7&nsistBgatphid - 6245 511 idhie hBdS 1Sandy

popul o1 0. 05 SR FNS o PSP IR ARG ILIER QLTS
i sol at ed ph#icdi@bst, shidl furhelr MmN denii R igi datimdahierdrsortiotogidT- PCR.
15  thereof.

In a most preferred embodiment, a method for monitoring the effect of
anti-platelet therapy in a subject is provided, wherein said further miRNA is
miR-624* or a homologue or orthologue of miR-624*, said method further
comprising determining a level of expression of miR-454 or a homologue or

20  orthologue of miR-454, wherein the level of expression of said hsa-miR-340* or a
homologue or orthologue of hsa-miR-340* in combination with the expression of
miR-624* or a homologue or orthologue of miR-624* and in combination with the
expression of miR-454 or a homologue or orthologue of miR-454 of said second
sample, relative to the level of expression of said hsa-miR-340* or a homologue or

25  orthologue of hsa-miR-340* in combination with the expression of miR-624* or a
homologue or orthologue of miR-624* and in combination with the expression of
miR-454 or a homologue or orthologue of miR-454 of said first sample, is
indicative for the effect of said anti-platelet therapy, and wherein said subject
has received anti-platelet therapy between said first and said second sample.

30 In another preferred embodiment, a method for monitoring the effect of
anti-platelet therapy in a subject is provided, wherein said at least one miRNA is

miR-624* or a homologue or orthologue of miR-624*, the method further
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The invention is further illustrated by the following non-limiting examples.

The examples do not limit the scope of the invention in any way.
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usi ng Ei nRegPCR quantitati ve PCR data anal ysis software version 12.5. To
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Val i dati on cohort | he 7 differentially expressed m RNAs identified by

the mcr oé[}heagfom;éh&sgrgum wlefl] fognvestigate the role of platelet- SpGlelC miRNAs

in CAD. The patients were selected from our outpatient clinic of the Academic
Medical Centre (AMC) of Amsterdam, which is specialised in premature CAD.

15  The control group was composed of 12 healthy Caucasian male volunteers, which
were recruited by advertisement. This control group did not have a history or a
positive family history of CVD and was not allowed to use any medication. The
study complies with the Declaration of Helsinki, the study protocol was approved
by the Medical Ethical Commission of the AMC in Amsterdam and written

20 informed consent was obtained from all subjects.

Definitions
Premature CAD was defined as a cardiac event before the age of 51 years. A
positive family history of premature CVD was defined as one or more 15t degree
25 family member(s) or two or more 2nd degree family members with premature
CVD (male < 51 years and females < 56 years). CAD was defined as either an
acute myocardial infarction (AMI) or stable angina pectoris (SAP). AMI was
diagnosed clinically by symptoms or electrocardiographic changes, and confirmed
by elevated plasma levels of markers of cardiac necrosis. SAP was diagnosed
30 clinically by symptoms and confirmed by significant coronary artery stenosis as
shown by coronary angiography. Risk factors were defined in the following

manner: hypertension, known treatment for hypertension; diabetes mellitus,



val idated, by real-tinme PCR, in validation cohort I. This cohort consisted
of 40 selected patients with premature CAD and 40 heal thy matched controls.
O the 7 wORMAg138i3served in the array anal ysis, 2 m RNAPCTNIRGUGS02and

m R624*, were significantly up regulaBed in patients as conpared to
controls (figure 3). WD 2011/133036PCT/NL2011/ 050275 45 Val i dati on cohort
Il After the first validation, we validated our results in a second, nore
general cohort of patients of our premature CAD outpatient clinic. This
cohort consisted of 4 famlies, conprising 27 patients and 40 famly
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i nvesti gate whether nedi cation use m ght have an influence on the m RNA
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discarding the first one. Immediately after blood withdrawal, the samples were
centrifuged (180g, 15 min, room temperature, no brake) to obtain platelet-rich

10  plasma (PRP). With a polypropylene pipette, PRP was carefully transferred to a
plastic tube leaving at least 25% of the PRP to avoid leukocyte contamination.
One part of acid—citrate—dextrose (ACD) buffer (0.085 M trisodium citrate, 0.11
M glucose, 0.071 M Citric acid) was added to five parts of PRP and then the PRP
was centrifuged (800g, 20 min, room temperature, no brake). The platelet-poor

15 plasma was discarded and the platelet pellet carefully resuspended in Tyrode
buffer (136.9 mM NaCl, 2.61 mM KCl, 11.9 mM NaHCOs, 5.55 mM Glucose, 2
mM EDTA, pH 6.5). The platelet suspension was centrifuged (800g, 20 min, room
temperature, no brake). The supernatant was discarded and the platelet pellet
was resuspended in 50 ul sterile phosphate buffered saline (PBS) and stored at -

20  80°C before RNA isolation. The isolated platelets were investigated for
contamination by fluorescence-activated cell sorting (FACS) using monoclonal
antibodies against CD45-APC (BD Biosciences), CD235a-FITC (DAKO) and
CD61-PE (BD Biosciences) to identify respectively leukocytes, erythrocytes and
platelets. The purity of the isolated platelets was 99.72%.

25
RNA extraction and miRNA expression profiling
Total RNA from platelets was extracted using the mirVana PARIS kit (Ambion,
Inc.) essentially according to the manufacturer’s protocol for liquid samples. The
protocol was modified such that samples were extracted twice with an equal

30  volume of acid-phenol chloroform and the column was dried for 3 minutes after
the last washing step and before elution. Samples were concentrated from 50 pl

to 12pl, of which 5pl was used for the array.



46 (6.5) 45 (7.0) Age at onset of CAD (years, (SD)) 42 (7.6) not applicable
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the in Figure 1 depicted 214 differem ally expressed m RNAs (adjusted

P<0. 05)

MiRNA expression profiles were obtained using Illumina Human v2 MicroRNA
BeadArrays according to the manufacturer's recommendation (Illumina, Inc., San
Diego, CA) at ServiceXS (Leiden, The Netherlands). Raw data were pre-processed,
summarized, log-transformed, and quantile normalized using the beadarray

5 package (version 1.12.1) in the statistical software package R (version 2.9.0).
Differential expression was assessed using a moderated t-test using the limma
package (version 2.18.3). MiRNAs were considered significantly differentially
expressed if the P-values, adjusted for multiple testing by using Benjamini and
Hochberg's method, were less than 0.05. Differentially expressed miRNAs

10 (adjusted p<0.05) were visualized by hierarchical clustering of the samples

(Euclidean distance, complete linkage). For detailed information see

supplementary data online.

Expression analysis by quantitative real time polymerase chain reaction

15 To validate the microarray analysis, differentially expressed miRNAs between
patients and controls were selected for real-time PCR. A fixed volume of 8 ul of
the eluate from the RNA isolation was used as input in the reverse transcription
reaction. Input RNA was reverse transcribed using the miScript reverse
transcription kit (Qiagen). The real-time PCR was performed using High

20  Resolution Melting Master (Roche) on a LightCycler480 system II (Roche). Data
were analyzed using LinRegPCR quantitative PCR data analysis software,
version 11.3.35. After calculation of the NO-values the data were normalized to an
endogenous control RNUG6B (Applied Biosystems). For detailed information see
supplementary data online.

25
Results
Clinical characteristics
The clinical characteristics of the investigated subjects are shown in Table 1.
None of the subjects we're known with diabetes and obesity.

30
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MiRNA signatures of peripheral platelets
Microarray profiling identified 214 of the 893 detected mature human miRNAs in
platelets to be differentially expressed between patients with CAD and healthy
controls (adjusted p<0.05). These 214 miRNAs were used in a supervised
5 hierarchical clustering analysis which clusters subjects based on the similarity of

their miRNA expression profiles (see figure 1). This clustering analysis revealed
that a subset of platelet-derived miRNAs could differentiate between CAD
patients and healthy controls. From these 214 differentially expressed miRNAs, 9
miRNAs were at least 1.5 fold up-regulated in patients as compared to controls.

10  Furthermore, 4 miRNAs were at least 1.5 fold down-regulated in patients as
compared to controls. To validate the robustness of our data, we also analysed
our data without the outlying samples mentioned above. Irrespective of which
combination of outliers we omitted, 6 miRNAs remained significantly up-
regulated and 1 miRNA remained significantly down-regulated. The up-regulated

15 miRNAs were miR-340*, miR-615-5p, miR-545:9.1, miR-451, miR-454* and miR-
624*, and the down-regulated miRNA was miR-1280 (see figure 2).

Validation of miRNA array data by real-time PCR
The array data of the 6 up-regulated and 1 down-regulated miRNAs were

20  validated with real-time PCR in the same population. Two control subjects were
excluded from the analysis, since the expression levels of the RNU6B (our
endogenous control) were consistently out of range as compared to the other
samples. All 6 up-regulated miRNAs were shown to be up-regulated by real- time
PCR as well, although only three were statistically significant by PCR (miR-

25  545:9.1, miR-624* and miR-454%*; p < 0.05). The single down-regulated miRNA
could not be confirmed (see figure 2). PCR conditions and sample size are now

optimized in order to confirm the other 3 up-regulated miRNAs and miR-1280.

30
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Example 2
Design and Methods
Study population

The Validation cohorts
5  To confirm the findings of the microarray data, expression levels of selected miRNAs were

measured in isolated platelets, in two independent validation cohorts, by qRT-PCR.
Validation cohort 1
Validation cohort I consisted of 40 premature male CAD subjects and 40 age-matched male
controls. These controls were also recruited by advertisement. Participants were selected in

10 the same way as the population used for the miRNA array analysis, using identical inclusion
and exclusion and matching criteria. Data collection was done many years after the diagnosis
of CAD. Inclusion took place from December 2009 to June 2010. Twenty-seven control
subjects were asked to participate in this study twice, to be able to assess miRNA expression
before and after medication use. For that matter, they were asked to take acetyl salicylic acid

15 100mg once daily and simvastatin 40 mg once daily, for 8 weeks.
Validation cohort 11
Validation cohort II consisted of members of 4 families with high prevalence of premature
CAD; 27 atherosclerotic patients and 40 healthy family members. These 4 families were
screened at the outpatient clinic. Family members without signs or complaints of CAD

20  underwent a coronary CT-scanning to assess subclinical CAD. Cases were defined as having
a history of CAD or a coronary calcium score >80™ percentile. Controls were defined without

any signs or complaints of CAD and a coronary calcium score <80™ percentile.

Definitions
25  Premature CAD was defined as a cardiac event before the age of 51 years for males and

before the age of 56 for females. A positive family history of premature cardiovascular
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disease (CVD) was defined as one or more 1* degree family member(s) or two or more ond
degree family members with premature CVD. CAD was defined as either an acute myocardial
infarction (AMI) or stable angina pectoris. AMI was diagnosed clinically by symptoms or
electrocardiographic changes and confirmed by elevated plasma levels of markers of cardiac
necrosis and confirmed by coronary artery occlusion as shown by coronary angiography
single vessel disease. Stable angina pectoris was diagnosed clinically by symptoms and
confirmed by significant coronary artery stenosis (>70%) in at least 2 vessels as shown by
coronary angiography. Risk factors were defined in the following manner: hypertension:
treatment for hypertension or 3 independent measurements of untreated systolic blood
pressure >140 mmHg or diastolic blood pressure >90 mmHg on a half hour Dinamap
measurement; overweight: BMI>25 kg/mz; hypercholesterolemia: total untreated cholesterol
level>8 mmol/l or treatment for hypercholesterolemia before the event; smoking: current
smoking; diabetes mellitus: 2 independent measurements of fasting glucose >6.9 mmol/l or

non fasting >11.1 mmol/l or known treatment for diabetes mellitus.

All of the above described cohorts comply with the Declaration of Helsinki. The study
protocol was approved by the Medical Ethical Commission of the AMC in Amsterdam and

written informed consent was obtained from all subjects.

Peripheral blood collection and platelet isolation

Non-fasting venous blood samples were drawn without stasis from an antecubital vein, using
a 19-gauge needle. Blood was collected in 5 trisodium citrate tubes (each 5 ml containing 0.5
ml 0.105 M trisodium citrate. BD Vacutainer). The first sample was not used for the analysis.
Immediately after blood withdrawal, the samples were centrifuged (180g, 15 min at room

temperature with no brake) to obtain platelet-rich plasma (PRP). With a polypropylene pipette,
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the upper layer of PRP was carefully transferred to a plastic tube to avoid leukocyte
contamination. One part of acid—citrate—dextrose (ACD) buffer (0.085 M trisodium citrate.
0.11 M glucose. 0.071 M Citric acid) was added to five parts of PRP and then the PRP was
centrifuged (800g, 20 min at room temperature with no brake). The platelet-poor plasma was
discarded and the platelet pellet carefully resuspended in Tyrode buffer (136.9 mM Nac(l,
2.61 mM KCl, 11.9 mM NaHCO3, 5.55 mM Glucose, 2 mM EDTA. pH 6.5). The platelet
suspension was centrifuged (800g, 20 min at room temperature with no brake). The
supernatant was discarded and the platelet pellet was resuspended in 50 ul sterile phosphate
buffered saline (PBS) and stored at -80°C prior to RNA isolation. The isolated platelets were
investigated by fluorescence-activated cell sorting (FACS) using monoclonal antibodies
against CD45 (BD Biosciences), CD235a (DAKQO) and CD61 (BD Biosciences) to identify
leukocytes, erythrocytes and platelets. The purity of the isolated platelets was 99.72% by

FACS analysis.

RNA isolation

Platelet RNA was isolated using the mirVana PARIS kit (Ambion. Inc.), according to the
manufacturer’s protocol for liquid samples. The protocol was modified such that samples
were extracted twice with an equal volume of acid-phenol chloroform and the column was
dried for 3 minutes after the last washing step and before elution. Samples were concentrated

from 50ul to 12pl, of which Sul was used for [llumina arrays as described below.

Expression analysis by quantitative Real-Time PCR

To validate the microarray analysis, differentially expressed miRNAs between patients and
controls were selected for real-time PCR. A fixed volume of 8 pl of the eluate from the RNA
isolation was used as input in the reverse transcription reaction. Input RNA was reverse

transcribed using the miScript reverse transcription kit (Qiagen) or TagMan MicroRNA
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reverse transcription kit (Applied Biosystems). The real-time PCR of miR340%*, miR451, and
miR624* was performed using High Resolution Melting Master (Roche). The real-time PCR
of miR454%*, miR545:9.1 and miR615-5p were performed by TagMan MicroRNA assay
(Applied Biosystem) and LightCycler 480 probe master (Roche). Both real-time PCR were
5 performed on a LightCycler480 system II (Roche). MiR340%, miR451, and miR624* were

analyzed using LinRegPCR quantitative PCR data analysis software version 12.3. MiR454*
and miR545:9.1 were analysed using LinRegPCR quantitative PCR data analysis software
version 12.5. To date, no normalization protocol has been established to normalize and
validate the miRNA content. For this purpose, after calculation of the NO-values data were

10 normalized for both platelet count and miRNA 223, which was similarly expressed
throughout all subjects. Results are presented as mean + SEM using the Statistical Package for
the Social Sciences (SPSS) for Windows, version 11.0 (SPSS. Chicago IL). Since
distribution was not normal, miRNAs were log-transformed. For all of the analyses, a p-value
< 0.05 was considered to represent a statistically significant difference.

15

Results
Validation of the candidate miRNAs

Validation cohort 1

20  'The 7 differentially expressed miRNAs identified by the microarray analysis were first
validated, by real-time PCR, in validation cohort I. This cohort consisted of 40 selected
patients with premature CAD and 40 healthy matched controls. Of the 7 miRNAs observed in
the array analysis, 2 miRNAs, miR340* and miR624*, were significantly up regulated in
patients as compared to controls (figure 3).

25
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Validation cohort 11

After the first validation, we validated our results in a second, more general cohort of patients

of our premature CAD outpatient clinic. This cohort consisted of 4 families, comprising 27

patients and 40 family members. Of the 7 miRNAs observed in the array analysis, 2 miRNAs,
5 miR340* and miR624%*, were significantly up regulated in patients as compared to controls

(figure 3).

Medication use and platelet miRNA expression

To investigate whether medication use might have an influence on the miRNA expression
10 levels of two candidate miRNAs, miR340* and miR624%*, the expression of these miRNAs

were determined in our control individuals with and without medication, as described in the

method section. Interestingly, medication did not change the results.



102hsa- m R- 34a* 103hsa-m R- 325 104hsa-m R-211 105hsa-m R-31* 106hsa-m R-579
107hsa-m R-541 108hsa-m R- 1236 109hsa-m R-1278 110hsa-m R-1247

111sol exawB261/B33086112hsa- m R- 1298 113HS 14. 1 114hsa- | ePCTMNL2011/050275
115hsa-m R- 1245 116hsa-m R-548g 117hs®-m R- 1300 118hsa-m R-302c*

119hsa- | et - 7f - 2*

Table 1: Clinical Characteristics

Clinical

Patients (n=12) Controls (n=12)
characteristics
Age at data collection

46 (6.5) 45 (7.0)
(vears, (SD))
Age at onset of CAD ‘

42 (7.6) not applicable
(vears, (SD))
Currently Smoking

1(8) 1(8)
(number; (%))
Hypercholesterolemia 2 (17) 0
Hypertension 2 (17) 0




120hsa-m R-876-5p 121hsa-m R- 137 122hsa-m R-1299 123hsa-m R-300 WD
2011/ 133036PCT/ NL2011/ 050275 50 Table 2, continued 124HS 99.1

125hsa- mWo201x7133B6hsa- m R- 922 127HS_176 128hsa- m R- 563 PC2MN126tH1r05027504
130hsa-m R-9* 131HS 122.1 132hsa-m R-41289 133hsa-m R-571

Table 2: Names of the in Figure 1 depicted 214 differentially expressed miRNAs
(adjusted P<0.05)

1 hsa-miR-659

2 HS_60

3 HS_262.1

4 hsa-miR-299-3p
5 hsa-miR-525-5p
6 hsa-miR-875-5p
7 hsa-miR-578

8 hsa-miR-1248

9 hsa-miR-943

10 solexa-539-2056
11 hsa-miR-181d
12 hsa-miR-665

13 hsa-miR-206

14 hsa-miR-1206
15 hsa-miR-1205
16 hsa-miR-646

17 hsa-miR-367*
18 HS_268

19 HS_177

20 hsa-miR-455-3p
21 hsa-miR-1243
22 HS_265.1

23 hsa-miR-491-3p
24 HS_23

25 HS_106

26 hsa-miR-214*
27 HS_25

28 HS_168

29 hsa-miR-548i
30 hsa-miR-20b*
31 HS_182.1

32 hsa-miR-572

33 hsa-miR-106a:9.1
34 hsa-miR-663

35 hsa-miR-596
36 solexa-15-44487
37 hsa-miR-581

38 HS_141

()
\O

hsa-miR-138-2*



134HS 184 135hsa-m R-1267 136HS 19 137hsa-m R-513a-5p 138hsa-m R-591
139HS 110 140hsa-m R-1204 141HS 22.1 142HS 68 143hsa- m R- 25*

1l44hsa- mWRO2MBZ3536 145hsa- m R-218- 1* 146sol exa- 7534- 111 PCT/NL2011/050275
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Table 2, continued

40 hsa-miR-583

41 hsa-miR-641

42 hsa-miR-516a-3p,hsa-miR-516b*
43 hsa-miR-647

44 HS_284.1

45 hsa-miR-518d-3p
46 hsa-miR-560:9.1
47 solexa-9578-86
48 hsa-miR-614

49 hsa-miR-548m
50 hsa-miR-1231
51 HS_40

52 hsa-miR-507

53 HS_71.1

54 hsa-miR-146a*
55 hsa-miR-520b,hsa-miR-520c-3p,hsa-miR-520f
56 HS_304_b

57 HS_267

58 hsa-miR-570

59 hsa-miR-144

60 HS_49

61 hsa-miR-648

62 hsa-miR-526b
63 hsa-miR-634

64 HS_170

65 hsa-miR-1200
66 hsa-miR-147

67 hsa-miR-1269
68 hsa-miR-346

69 hsa-miR-1255b
70 hsa-miR-548c-3p
71 HS_90

72 hsa-miR-1258
73 HS_95

74 hsa-miR-569

75 HS_147

76 hsa-miR-100%*
77 hsa-miR-1261
78 hsa-miR-195%
79 HS_79.1

80 hsa-miR-298

81 hsa-miR-488*



152hsa-m R- 1237 153hsa-m R-550 154hsa-m R- 187 155hsa-m R-886-3p 156HS 194
157hsa-m R-519b- 3p 158HS 139 159hsa-m R-1224-3p 160hsa-m R-551a

161hsa- mMWROBL/Bp03_62s0l exa- 3022- 299 163HS 113 164HS 15@CTAHIR@E 105275 WO
2011/ 133036PCT/ NL2011/ 050275 51 Tabl 492, conti nued

Table 2, continued

82 hsa-miR-661

83 HS_273

84 hsa-miR-636

85 hsa-miR-744*
86 HS_15.1

87 hsa-miR-302¢
38 hsa-miR-934

89 HS_&9

90 HS_9

91 hsa-miR-1207-3p
92 hsa-miR-155%
93 hsa-miR-509-5p
94 hsa-miR-34c-3p
95 hsa-miR-455-5p
96 hsa-miR-551b*
97 hsa-miR-1283
98 solexa-7764-108
99 hsa-miR-429

100 hsa-miR-920
101 hsa-miR-657
102 hsa-miR-34a*
103 hsa-miR-325
104 hsa-miR-211
105 hsa-miR-31%
106 hsa-miR-579
107 hsa-miR-541
108 hsa-miR-1236
109 hsa-miR-1278
110 hsa-miR-1247
111 solexa-3464-254
112 hsa-miR-1298
113 HS_14.1

114 hsa-let-7c*

115 hsa-miR-1245
116 hsa-miR-548g
117 hsa-miR-1300
118 hsa-miR-302c*
119 hsa-let-7f-2*
120 hsa-miR-876-5p
121 hsa-miR-137
122 hsa-miR-1299
123 hsa-miR-300



166hsa-m R-10b* 167HS_86 168hsa-m R-190 169sol exa-3277-272 170hsa- m R- 557
171hsa-m R- 632 172hsa-m R- 1257 173sol exa-8926-93 174hsa-m R- 1305
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Table 2, continued
124 HS_99.1
125 hsa-miR-30b*
126 hsa-miR-922
127 HS_176
128 hsa-miR-563
129 hsa-miR-504
130 hsa-miR-9%*
131 HS_122.1
132 hsa-miR-1289
133 hsa-miR-571
134 HS_184
135 hsa-miR-1267
136 HS_19
137 hsa-miR-513a-5p
138 hsa-miR-591
139 HS_110
140 hsa-miR-1204
141 HS_22.1
142 HS_68
143 hsa-miR-25*
144 hsa-miR-516a-5p
145 hsa-miR-218-1*
146 solexa-7534-111
147 hsa-miR-376a*:9.1
148 hsa-miR-376a*
149 hsa-miR-299-5p
150 HS_303_b
151 HS_157
152 hsa-miR-1237
153 hsa-miR-550
154 hsa-miR-187
155 hsa-miR-886-3p
156 HS_194
157 hsa-miR-519b-3p
158 HS_139
159 hsa-miR-1224-3p
160 hsa-miR-551a
161 hsa-miR-371-5p
162 solexa-3022-299
163 HS_113
164 HS_150
165 HS_152



184HS 275 185hsa-m R-18la* 186HS_188 187hsa-m R-517a 188hsa-m R-615-3p
189hsa-m R-17* 190hsa-m R-505 191hsa-m R-154 192hsa-m R-454* 193HS 303_a
194hsa- mWo4b035(36195hsa- m R- 624* 196hsa- m R- 451 197hsaCKNR261AB5&IS5
198hsa- m R-340* 199hsa-m R-335* 200hs¥-m R-132 20lhsa-m R-10a

Table 2, continued
166 hsa-miR-10b*
167 HS_86
168 hsa-miR-190
169 solexa-3277-272
170 hsa-miR-557
171 hsa-miR-632
172 hsa-miR-1257
173 solexa-8926-93
174 hsa-miR-1305
175 hsa-miR-193a-3p
176 hsa-miR-362-3p
177 HS_94
178 hsa-miR-374a*
179 hsa-miR-10a*
180 hsa-miR-651
181 hsa-miR-182*
182 HS_65
183 hsa-miR-615-5p
184 HS_275
185 hsa-miR-181a*
186 HS_188
187 hsa-miR-517a
188 hsa-miR-615-3p
189 hsa-miR-17%*
190 hsa-miR-505
191 hsa-miR-154
192 hsa-miR-454*
193 HS_303_a
194 hsa-miR-450b-5p
195 hsa-miR-624*
196 hsa-miR-451
197 hsa-miR-576-5p
198 hsa-miR-340%*
199 hsa-miR-335%
200 hsa-miR-132
201 hsa-miR-10a
202 hsa-miR-585
203 hsa-miR-545:9.1
204 hsa-miR-199a-5p
205 hsa-miR-106b
206 hsa-miR-1280
207 hsa-miR-328



202hsa-m R- 585 203hsa-m R-545:9.1 204hsa-m R-199a-5p 205hsa-m R- 106b
206hsa-m R- 1280 207hsa-m R-328 WD 2011/ 133036PCT/ NL2011/ 050275 52 Tabl e 2,
cont i nuedw@Q8higi@31HR- 151- 5p 209hsa- m R-23b 210hsa- m R- 20aTANI2hma5007R- 126*
212hsa-m R-374a 213hsa-m R-151-3p 214#1sa-m R- 21

Table 2, continued
208 hsa-miR-151-5p
209 hsa-miR-23b
210 hsa-miR-20a
211 hsa-miR-126*
212 hsa-miR-374a
213 hsa-miR-151-3p
214 hsa-miR-21



WO 2011/ 133036PCT/ NL2011/ 050275 53 Table 3, AUC and p-val ues of m RNAs and
of conbinations of m RNAs M R (Conbi ned) AUC p-value m R-624* 0.631 0.038

0. 007 0. 220 201111333ksa- m R- 340* 0. 687 m R-454* 0.592 heaTmNIRIUB30205598
53

Table 3, AUC and p-values of miRNAs and of combinations of miRNAs

MIR (Combined) AUC p-value
miR-624* 0.631 0.038
hsa-miR-340* 0.687 0.007
miR-454* 0.592 0.224
hsa-miR-451 0.598 0.153
340%, 624* 0.696 0.003
340%*, 454* 0.712 0.001
340%*, 451 0.681 0.006
624%*, 454* 0.639 0.038
624%*. 451 0.618 0.077
451, 454* 0.618 0.076
624%*, 340%*, 454* 0.707 0.002
624%, 340%, 451 0.693 0.004
340%*, 454%*, 451 0.710 0.002
624%, 454%*, 451 0.629 0.054
624%*, 340%*, 451, 454* | 0.707 0.002




340*, 624* 0.696 0.003 340*, 454* 0.712 0.001 340*, 451 0.681 0.006 624*,
454* 0.639 0.038 624*. 451 0.618 0.077 451, 454* 0.618 0.076
WO 2011/133036 PCT/NL2011/050275
54
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Claims
1. A method for determining whether a subject is at risk of suffering from a

cardiovascular disease, the method comprising determining a (relative) level of
5 expression of at least one miRNA using a sample of said subject, said miRNA
being selected from the group consisting of hsa-miR-340*, miR-624*, miR-454%,
miR-545:9.1, hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and homologues and
orthologues of any of these miRNAs, and comparing the level of expression of said
at least one miRNA with a reference value, wherein the result of said comparison
10 is indicative of whether said individual is at risk of suffering from a

cardiovascular disease.

2. A method according to claim 1, wherein a (relative) level of expression of at
least two miRNAs are determined, wherein a first of said at least two miRNAs is

15  hsa-miR-340* or a homologue or orthologue of hsa-miR-340*, and wherein a
second of said at least two miRNAs is selected from the group consisting of miR-
624*, miR-454*, miR-545:9.1, hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and
homologues and orthologues of any of these miRNAs, the method further
comprising comparing the level of expression of said at least two miRNA with

20  reference values, wherein the result of said comparison is indicative of whether

said individual is at risk of suffering from a cardiovascular disease.

3. A method according to claim 2, wherein said second miRNA is selected
from the group consisting of miR-624*, miR-454*, hsa-miR-451, and homologues
25  and orthologues of any of these miRNAs,

4, A method according to claim 3, wherein said second miRNA is miR-624* or
a homologue or orthologue of miR-624*, said method further comprising
determining a (relative) level of expression of miR-454 or a homologue or

30 orthologue of miR-454, and comparing the level of expression of said first, second

and further miRNA with reference values, wherein the result of said comparison
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1. A nethod for determ ning whether a subject is at risk of suffering from

a cardiovascul ar di sease, the nethod conprising determning a (relative)
| evel of 6. A method according to any one of claims 1-5, comprising determining

whether the level of expression of said at least one miRNA in said sample is at
least 1.50 fold increased relative to the level of expression of said at least one

10 miRNA in a sample of a healthy individual not at risk of cardiovascular disease,
wherein said miRNA is selected from the group consisting of hsa-miR-340*, miR-
624*, miR-454* miR-545:9.1, hsa-miR-615-5p, hsa-miR-451, and homologues and
orthologues of any of these miRNAs.

15 7. A method according to any one of claims 2-5, comprising determining
whether the level of expression of hsa-miR-340* and/or a homologue and/or
orthologue of hsa-miR-340* in said sample is at least 1.50 fold increased relative
to the level of expression of hsa-miR-340* and/or a homologue and/or orthologue
of hsa-miR-340* in a sample of a healthy individual not at risk of cardiovascular

20  disease, and determining whether the level of expression of said second miRNA
in said sample is at least 1.50 fold increased relative to the level of expression of
said second miRNA in a sample of a healthy individual not at risk of

cardiovascular disease.

25 8. A method according to claim 4 or 5, comprising determining whether the
level of expression of hsa-miR-340* and/or a homologue and/or orthologue of hsa-
miR-340* in said sample is at least 1.50 fold increased relative to the level of
expression of hsa-miR-340* and/or a homologue and/or orthologue of hsa-miR-
340* in a sample of a healthy individual not at risk of cardiovascular disease,

30 determining whether the level of expression of miR-624* and/or a homologue
and/or orthologue of miR-624* in said sample is at least 1.50 fold increased

relative to the level of expression of miR-624* and/or a homologue and/or



5 expression of at |east one m RNA using a sanple of said subject, said

m RNA bei ng selected fromthe group consisting of hsa-m R 340*, m R-624*,

m R- 454* woi2R15143038. 1, hsa-m R-615-5p, hsa-m R- 451, hsaPeirRL2e805024a6d

honol ogues and ort hol ogues of any of %hese m RNAs, and conparing the |evel
of expression of said at |east one mRNA with a reference val ue, wherein
the result of said conparison 10 is indicative of whether said individual
is at risk of suffering froma cardi ovascul ar di sease. 2. A nethod
according to claiml1l, wherein a (relative) |evel of expression of at |east
two m RNAreHBoARIEMTRIEE:* WhesBhpledf hiHealth9fing@idhathot 88stkk b0 mM RNAs is
15 hsa-m R-340* or_a honol ogue or orthol ogue of hsa-m R-340*, and wherein a
second of cggdigvagculaggiseapquand duipemining shethaxdhe dovel ohexuyessien ebmwsist i ng of

m R624*, nji-R- * o 1R : - MR- - B, -m R : -m R-1280,
and hompl agndiiirn MRtd: ader BRI Of prRBea Sl Selpbie BERAT 1 s
conpri si nd.abfopdincaepdeAeclativelto the Bxpl efssipodsstin cfaniR-454 hediet at wo m RNA

i cat vaBIO TR TSI B Pt YA LS & APl 0t et RO g hp bie'a

cardi ovasgyhtyk HicsBS®sculardiscAsdet hod according to claim2, wherein said
second M RNA is selected fromthe group consisting of m R 624*, m R-454*,
hsa- m R- 451, and honol ogues 25 and orthol ogues of any of these m RNAs, 4.

A et hod cor qi t |.al ej I e L. RNA .s: 1 R-624* or a
honol ogue%gr orgtlﬁgﬁhgguagc%fi mr‘ﬁz B%gﬁéne (ga(.:l agh%efh%gﬂ?t t?g% ﬁg@p@%m i sing

det er m ni ngtern{ingl gawhathker tley Blvebdf exppesaim dhsaimill-R&Ghdr @ homoh@u®loogue or
30 orthol ogue. of m R-454, and conpari t he |, of expression of said
first,'Vsed ﬁwlm GF4oh St SRR Wtﬂgwr%@wQP%@%G@W&%WO& & result
of sai d COmRALE sQftes YR ZINIORET: NRIILAROTS B ok MM ahlve of

whet her said individual is at risk of suffering froma cardi ovascul ar

di sease. ssmple ppa heatlhcvvhvidngl ne anyskorfecapdiovdsiay disefsewher ei n a whol e
bl ood sanple 5isused. 6. A nethod according to any one of clainms 1-5,
conprising determ ning whether the | evel of expression of said at |east one
m RNA i n sal d sanpiledifsr atirgsdtiminklidglddlayivy eadedpretbatinge to the | evel
of expression of said. at |east one 10 M RNA in a sanple of a hﬁ | t hy
i ndi vildualCREevacHar iseape COMRrEVaE Hifteasing theayBounih sXieqsien;eg %r RNA is
sel ect ed farcamt_ty%@ag%fgg?gpgmbﬁ ér{egmﬁfmlz\isaé&é%r B4R the BrRO2nsidtifF 454" .

m R-545:9.1, hsa-m R-6 p, hsa-m R-451, and honol ogues and orthol ogues of
any of thdse-milRBIG", niR-G244, meRhEd* aneBradbriyl theaamiR-6he Sof hed-aiikstdd, 5,

conprisin termnin et-her the.level. of ex| sion_ of a- [ R-. 340*
oty or o Red BTSNl SR e BRSO T ps PR R T2 s o
| east 1. 50né@ikdrideteaseshbjaltaulféting @rdmer heviek odbuxing s®hosmiaidisease.

hsa- m R-340* and/ or a honol ogue and/or orthol ogue of hsa-m R-340* in a
sanpl €0of a healthy individual not at risk of cardiovascul ar

11. A method according to claim 10, wherein said at least one miRNAs is hsa-
miR-340* or a homologue or orthologue of hsa-miR-340%, the method further
comprising increasing the amount, expression and/or activity of a target of a
further miRNA selected from the group consisting of miR-624*, miR-454*, miR-
25  545:9.1, hsa-miR-615-5p, hsa-miR-451, and homologues and orthologues of any of
these miRNAs in a platelet and/or in a megakaryocyte of a subject suffering from

or at risk of suffering from said disease.

12. A method according to claim 11, wherein said further miRNA is selected
30 from the group consisting of miR-624*, miR-454*, hsa-miR-451, and homologues
and orthologues of any of these miRNAs.
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MRNA in said sanple is at least 1.50 fold increased relative to the | eve
of expreswpanof33sai d second m RNA in a sanpl e of a healPCmNL2odiogdxisial not
at risk of cardiovascul ar di sease. 2583. A nethod according to claim4 or 5,
conprising determ ning whether the | evel of expression of hsa-m R 340*
and/ or a honol ogue and/ or orthol ogue of hsa- m R-340* in said sanple is at
| east 1.50 fold increased relative to the | evel of expression of
hsa- m R- 340* and/ or a honol ogue and/or orthol ogue of hsa-m R340* in a

sanpl e of 13, healhBhodndboriddhiado dftm a2, whekid§aiaansthey asRN Rl Hirsease, 30
determ ni ng whet her the | evel of eégre55|on of m R 624* and/or a honol ogue

and/ or or @ kapeogie o milsdagug of mEi-§24'a i bmiethast fures compriging| d
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and determ ni ng wheth the | evel .of .expressi.o f m R454 and/or a

ool oge A BT G e RO RO S5 i Sor gk oL T g YOGt 1. 50 fol d
i ncreased fglative to the | evel of expression of m R-454 and/or a 5

honol ogue and/or orthol ogue of mMmR-454 in a sanple of a healthy individual
not at risk of cardiovascular disease 9. A nethod according to any one of

clains 3 -8, f I [ Sin erdrh ni / r..the . |
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treating, sdidhRbgbiRgeytdel ayi ng and/ or preventing 15 cardiovascul ar

di sease, conprising increasing the anount, expression and/or activity of a
target of at |east one m RNA selected fromthe group consisting of

hsa- m R- 34Q*, i R- * i R- * m.- R-545:9,. 1.. hsa-m-R 615;:5 hsa-m R-451,
nod Moot adues MaraRficr fhf i, BifnafRAndne PR TR TR RallP o ™ M 451
i n a megakanyietnt ef bia-amiRIBA0ECHiRGRAEMITY454QmiR-543:9111 Bka-afiRsaIf5E &s,i ng from

said di sease. 20 _11. nmet hod according to claim 10, wherein _ said at |east
one nilR sagnﬁ%é?&ﬂ%@mmﬁpg%smq% deses %@W&f@w@ B NAR R0, ¢ he
met hod furtRefi-5QRRREI Sing i ncreasing the anount, expression and/or activity

of a target of a further m RNA selected fromthe group consisting of
m R-624*, m R-454*, m R 25 545:9.1, hsa-m R-615-5p, hsa-m R-451, and

honol ogues, .and ,or.t hgl.oques of. of .th 1.RNAS. i n | at el et and/or in a
megakaryodyie o1 aagygy 8 SuralY: i PRBRAEE 1R BT et wg "F r om sai g
di sease. consisting of hsa-miR-340%, miR-624*, miR-454*, miR-545:9.1, hsa-miR-615-5p,

20  hsa-miR-451, and homologues and orthologues of any of these miRNAs for

treating, diminishing, delaying and/or preventing cardiovascular disease.

17. A pharmaceutical composition comprising at least one inhibitor according
to claim 15 and a pharmaceutically acceptable excipient.

25
18. A pharmaceutical composition according to claim 17, wherein the
composition comprises at least one inhibitor a miRNA, wherein said miRNA is

hsa-miR-340 or a homologue or orthologue of hsa-miR-340.

30 19. A pharmaceutical composition according to claim 18, wherein the
composition further comprises at least one inhibitor of miR-624* or a homologue

or orthologue of miR-624%*.



12. A nmethod according to claim11l, wherein said further m RNA is sel ected
30 fromthe group consisting of m R 624*, m R-454*, hsa-m R- 451, and
honol oguewoand/esa3kol ogues of any of these m RNAs. WO PCT/NL2011/050275
2011/ 133036PCT/ NL2011/ 050275 58 13. ® nethod according to claim 12,
wherein said further mMmRNA is m R 624* or a honol ogue or orthol ogue of
m R-624*, said nethod further conprising increasing the anount, expression
and/or activity of a target of m R-454 or of a target of a honol ogue or
orthol ogue of M R-454 in a platelet and/or in a 5 negakaryocyte of a
subj ect suffering fromor at risk of suffering fromsaid disease. 14. A
nmet hod according to any one of clains 10-13, wherein said |ncreaS|ng t he
amount, X9 esAidrrmEePEiical comppsifiopfaceqiding torcgmm b9, Whekin the nedi at ed
through 10, ARLBILIQRKAE o5 NG SAPLESILheAbh ATk W hHROf545 2, W RYAD Sai d
pl atel et gﬁ /%gl ]:On Sgtig ﬁ%ggﬁgﬁ%cégé d}le E il’(l) |Onh¥gl t50rao g an , said
m RNA bei ng osdlodguedf miBdi4ie group consi sting of hsa-m R 340*, m R-624*,
m R-454*, m R-545:9.1, hsa-m R-615-5p, 15 hsa-m R- 451, and honol ogues and
orthol ogues of any of these mi RNAs for use as a nedicament. 16. An
i nhi bitor oaf ap gHRMceSRE cHinBBKit@ﬁ'a@&)raﬁlfeﬁteﬂ% JdedNcldimsaraupo eansi sti ng
of hsa-m R-340*, m R 624*, mR-454* mMR-5 9.1, hsa-m R-615-5p, 20
hsa- m R- 43¢ 1amahl@rgoﬂ@@me@lagxdieémh@aa@@wr@¢enéw cot diprrssalari dipemse  or
treating, dimnishing, delaying and/ or preventing cardi ovascul ar di sease.
17. A pharmaceutical conposition conprising at |east one inhibitor
accor di ng 220 cAahémhbﬂ aamidmgnﬁmaemy&ﬁmﬁficm}ﬂsyl acoepi abliehiior peertling?5  18.
A phar ceut Cal gSItI on acgcording.to clai.m 17, wherein the copposition
conpri'fes taclaiRaly OB RBATHRGBIIH CmBASRIGE AHRETIE O 18 T RUATFE SALL. i R 340
or a horm|CQ%@V§§cuE{rtﬁQa@9‘t'sesé?éct@(fﬁoﬁl ﬁeeﬁ@u 3ot &infophabrRerutdigal
conposi tion according to claim18, wherein the conposition further
conpri ses catoragy attepndiseasd, bretr@iterxtflsqhemlesatét’aclgrst@kﬁonﬂllblgaxel wascotarhol ogue
of mR- 624, .. YQ 2 11/ 133036PgT/ NLZQll 050275

isease, acute coronary syndrome, stabile angina, vascular dementia, and kidney

failure.

15

23. A Kkit of parts, comprising at least one molecule capable of specifically

binding to at least one miRNA selected from the group consisting of hsa-miR-

340*, miR-624*, miR-454* miR-545:9.1, hsa-miR-615-5p, hsa-miR-451, hsa-miR-

1280, and homologues and orthologues of any of these miRNAs, an instruction

20  leaflet for use of said kit in a method according to any one of claims 1 to 9, and

optionally one or more controls and/or one or more standards.

24. A kit of parts according to claim 23, comprising at least one molecule
capable of specifically binding to hsa-miR-340* and/or to a homologue and/or

25 orthologue of hsa-miR-340%, at least one molecule capable of specifically binding
to miR-624* and/or to a homologue and/or orthologue of miR-624*, and at least
one molecule capable of specifically binding to miR-454* and/or to a homologue

and/or orthologue of miR-454*,

30 25. An array of nucleic acid molecules comprising molecules immobilized on a
platform, wherein at least part of said molecules are capable of specifically

binding to at least four miRNA selected from the group consisting of hsa-miR-



59 20. A pharnmaceutical conposition according to claim19, wherein the
conposition further conprises at |east one inhibitor of m R 454* or a
honol ogueworzoor3bsbogue of m R-454*. 5 21. A phar maceuPCeaL2e0rms@Ist i on
according to any one of clainms 17 - 20 for use in treating, dimnishing,
del ayi ng and/or preventing cardi ovascul ar di sease. 22. A nethod according
to any one of clains 1 to 14, or an inhibitor according 10 to claim 16, or
pharmaceutical conposition according to claim2l, wherein said

cardi ovascul ar disease is selected fromthe group consisting of

at her oscl e108],%iR-6219NATRL 4844 &KiR-5U5SASBsa-hiRSIFE3Y, Hs@ GRS HshA6HR-
stroke, peripheral vascul ar di sease, acute coronary syndrone, stabile

angi na, vd@éBJQFih@ﬁéﬁgpgia@%@”kﬁ@ﬁé?sﬂﬁﬂﬁﬁre. 15 23. A kit of parts,
conprising at | east one nol ecul e capable of specifically binding to at

| east one m RNA sel ected fromthe group consisting of hsa-m R340%,

m R- 624*, 26 R- Abhdirrayradeobdihy Yo tlailskh,; miHer&hSt Seg st paat ofi Ridl iblech$s-are R1280,

and honol ogu and orthaol qques of ~any . ese M RNAs, i nstruction 20
ear | o0t GADHE Chrr TR TR Har oA AUE el Fit LG OBHE SBROE af s 1 ¢ o0
9, and optyrfiabdut FMBa MMiRTBLE:, GO MakPhertIRAARI mEREURE ai®EfaPlapdards.  24. A
kit of parts according to claim 23, conprising at |east one nol ecul e

capabl e ofspsgpledlty biading toi mik-6g4t andentad Ro reaydérr orshdogisrsneidue
and/ or 25 grih f 1R * I 0 . | e of
speci fical é’ﬁﬁﬁﬁgﬁgaﬁ%ﬁﬁfﬁi§%§?§§%%ﬁ%$5¥35§3h%ﬁg%8gﬁéggﬁﬂﬁgﬁ hol ogue of
m R- 624* |, naikd484* deHsit toonkomologas bhadoapathotogok of pe®i454¢al |y binding to

m R-454* and/or to a honol ogue and/ or orthol ogue of m R-454*. 30 25. An
array of nucleic acid nol ecul es conprising nolecules inmmobilized on a

pl atform ogsher @i fe@lod!teRRlenP@fihg Af coffotn IRIsEEU &GS r8dien & AR ShR,
speC|f|caII£1b|nd|ng to at‘leas§‘four m RNA sel ected fromthe group

consi st i ngletfyling andfpRprevARLIAg T2y diGBORBRCTiNE26 IcDhIBORTS c@8Badaee 2 m R- 624*,

m R 454%, rlgt'gi 4R :agfir]ét sabr%al_er%"% selsljbf]se_égﬁ Qrsla% @o% 611"5 gﬂi rirsh? ar éﬂfﬁé‘f‘%’? OfrPI%D d
honDIogueé)an&iorthologueg thereof . array according craim 25,

wher ei n atcaf(ﬁaﬁs_cﬁai’rtdifiasé alith avhedidhescoai@undr d¢abméniaf adpediofi cal | y
s i R. SAOPTean a4 (-aaPre BTRAG) B RONaUArLS |Are  CarBRERY TEHet 19 cal |y
bi ndi ng t ghPR:RL4i0n 3R Rlast SnPmTRNR! IRTX S1ABRM P 2 QELMRI Q94K 8F saTHR-
subject which has not been contacted with said candidate compound, said miRNA
being selected from the group consisting of hsa-miR-340*, miR-624*, miR-454%,
miR-545:9.1, hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and homologues and
20  orthologues of any of these miRNAs, wherein the expression of said at least one
miRNA in said first sample, relative to the expression of said at least one miRNA
in said second sample is indicative of whether said compound is useful for

treating, diminishing, delaying and/or preventing cardiovascular disease.

25 28. A method for monitoring the effect of anti-platelet therapy in a subject, the
method comprising determining a level of expression of at least one miRNA of a
first sample of a subject relative to a level of expression of said at least one
miRNA of a second sample of said subject, said at least one miRNA being selected
from the group consisting of hsa-miR-340%*, miR-624*, miR-454*, miR-545:9.1,

30 hsa-miR-615-5p, hsa-miR-451, hsa-miR-1280, and homologues and orthologues of
any of these miRNAs, wherein the level of expression of said at least one miRNA

of said second sample, relative to the level of expression of said at least one



624*, and at |east part of said nolecules are capable of specifically

bi nding to m R-454* and/or to a honol ogue and/ or orthol ogue of m R-454*. 10
27. A nmetwoaofianssiddent i fyi ng a conpound useful for treatPCmgNL2ditrosen7shi ng,
del ayi ng and/ or preventing cardi ovascil ar di sease, conprising contacting a
platelet in a first sanple of a subject suffering fromor at risk of
suffering from cardi ovascul ar di sease with a candi date conpound,
determining a | evel of 15 expression of at |east one m RNA by said platel et
in said first sanple relative to the expression of at |east one m RNA by a

platel et iRiRENARE S fﬁ@ﬂ@ixﬁpl@f isSiallafivPfQche Whfe6oMasd Avtli-pigertcont act ed
wi th said candi date conpound, said m RNA being selected fromthe group

consi st i ngherapisandivResapsaidyrigshas ragavesanti-phtRes aegpy between
hsa-m R-613; P rst@%ﬁ g\%e%gﬁd SQ%%}A?? R-1280, and honol ogues and 20
0

ort hol ogues o any wherein the expression of said at |east
one MmRNA in sald first sarrple rel ative to the expression of said at |east

one m NA in s ond e.is ative ef her ,said conpound is

oot ul 1 02 oA AR BRI TPy A GF D SR G ED Gumocu ar
di sease ?air?s?{ of AufBing dr JOrcal®iBl AR AAithee ef f ect of anti - pI atel et therapy
in a subject, the nethod conprising determning a | evel of expression of at

| east one ni RNA of a first sanple of a subject relative to a | evel of

expr essi ony,of e @[&g [ bj ect,

sai d at I(raggst %‘?\I{ég%%m&%%ﬁn e erwec edo ?arlglr% Q@q}’%e%n&c%aﬁgl S e%sg(ﬁ%

hsa- m R- 340iR N A 13- 1624hj R348 454’hpnm]c%1ﬁ4ﬁ.oﬁ)thb,log3ﬁ dﬁ]aamnﬂ%-ﬁzn@* 5lple

hsa- m R— 451, hsa-nm R-1280, .and homul ogue ort hol ogues, of a t hese

mi RNAS) wiBs épa?wr%eﬁ %Q}*é@ﬂ%}flggifberr@@g}w By eLdhifbiesi e f&ﬁ@l%ré@%f sai d
second Sa%ﬁie%tedrf%xﬁtthyg QiR noR- 62T aSRLA+OfniRAE. A1 H@asirone WO
2011/ 133036PCT/ NL2011/ 050275 61 m RNA of said first sanple, is indicative

for the effflédi, bﬁa@aw%lntandmom<é¢$tesmhér@ﬁwlom owaeyefth@am@u% ect has

received a t her a we sai St apd s |d second sanple. 5
29. A net hgl a{gnctglr evel O%ex%regélm Esm\ﬁ,ﬁggenllﬁ{ é%.(IS d”sT jomo CS€%Sufferi ng from

or at ris k)rﬂ{ol@mfef(ﬁ rhlsagniIR’ 840* idadodibinasauivith ttheSg&asasion3F.sarl fﬁliEth@d
accordl ng y one of clal 27-29, r id at |east NAS i s
hsa- milR of SHEFEFBYLEHR eoﬁeﬂ«we‘o@@ g?%%@ e%ﬁrpesss%ﬂfs Setlﬁ sa@n t hod
further C%’I@* 'o§b%nﬂﬁ&gﬁfe@r%rﬂ%l@gd%sa%ﬂ%@(ﬁ’eﬁ%o‘?ﬁhﬁ&u@n G fier m RNA

sel ected fromthe group consisting of mR 454* 1 m R-545:9. 1,

hsa- mi R615%X5mss}®mofrsaﬁrmuheralm1£%nﬁ$algdest Mpl@rtsrmﬂmgw@ﬂufthawfedf t hese
m RNAs, wherei.n the expression o om)logue
o o thol dhatiegr iRt he® TR g R BB deuPRatarCcai o
further 15hsidgihedhestbdddSBeomed sadpkeond ingleve to the |evel of expression
of said hsa-m R340* or a honol ogue or orthol ogue of hsa-m R-340* in

conbi f&tion with the expression of said further m RNA of said first sanpl e,

is indicatdjve hohefRQ a%f:(glﬁ?ﬁg[ Qﬁfd%‘?ﬁ gO aﬁﬁérem éa{lé'f&fthEPﬁ{lRNYA isafbopher ei n

sai d subject has received [‘atel'et therapy between said first and said
second sarfpine th@@fOl@lconmsmBgMimlemm@ -45d* chmi-m R @5 1wed bomobgies f ur t her

m RNA i s sel,ec from.t he ou sting of m R-624*, m R-454*,
hsa- m R 45499 gﬂboq?%’r?ﬁloéﬁﬁﬁgggheﬁgé?m%gues of any of these m RNAs.

25 32. A method according to claim 31, wherein said further miRNA is miR-624*
or a homologue or orthologue of miR-624*, said method further comprising
determining a level of expression of miR-454 or a homologue or orthologue of
miR-454, wherein the level of expression of said hsa-miR-340* or a homologue or
orthologue of hsa-miR-340* in combination with the expression of miR-624* or a

30 homologue or orthologue of miR-624* and in combination with the expression of
miR-454 or a homologue or orthologue of miR-454 of said second sample, relative

to the level of expression of said hsa-miR-340* or a homologue or orthologue of



25 32. A nethod according to claim31, wherein said further mMmRNA is

m R-624* or a honol ogue or orthol ogue of m R-624*, said nmethod further
conpri si Myodet1er3addni ng a | evel of expression of m R-454por/Na2bmreséogue or
ort hol ogue of m R-454, wherein the | ei2el of expression of said hsa-m R-340*
or a honol ogue or orthol ogue of hsa-m R-340* in conbination with the
expression of m R 624* or a 30 honol ogue or orthol ogue of m R-624* and in
conbination with the expression of m R-454 or a honol ogue or orthol ogue of
m R-454 of said second sanple, relative to the | evel of expression of said
hsa- m R- 343%-181R-846YO1d REHiBaQbn SiHHQGPeeRion MGhiR-624% or a homologue or

2011/ 133036PCT/ NL2011/ 050275 62 hsa-m R-340* in conbination with the

expr essi orpraiol qﬁUR—Oész &4 arbirglosiieaiden w&}h@ecfgi@é%@mnrﬁ Roidb 434 ahg i n
conbi natl S r r.i hol ogue of
mi R 454 of ook aé:bf S df%ﬁllg@ %‘?\%})ﬂc%a ‘?é@gﬁfsoa?n@g Py Ogs?gugd )

anti - pl at efffett difhi&[di@lyt,l pﬂzatt(élats/hhempw, sad dhevdiheatd dn&gedtéxaew@dveairﬁnti 5

Platel et ¢ fer any, Dt usel 8! ol 5! a2 i % REGR 5! &



