1 METHODS AND SYSTEMS FOR PHARMACOGENOM C TREATMENT OF CARDI OVASCULAR
CONDI TI ONS CROSS REFERENCE TO RELATED APPLI CATI ONS The present disclosure
i s rel at estoantl/oab@dns priority to US provisional 5 Applpccatreen/o&3skh

61/ 253,020 entitled "Methods and Systens for Pharnacogenom c Treat nent of
Car di oVascul ar Conditions" filed on GCctober 19, 2009 and to EP application
S/'N 09177111. 3 entitled "Methods and Systens for Pharmacogenom ¢ Treat nent
of Cardi oVascul ar Conditions"” filed on Novenber 25, 2009, the disclosure of
each of which is 10herein incorporated by reference in its entirety.

FI ELD The present disclosure relates to a class of conpounds fornmed by
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system of i ndividual s and I s under developnent for the treatnent of
car di ova&RH2® REK TQ QAFRRLIGATHONS: t ensi on and rel ated organ
conpllcatlons |nclud|ng 20but not Ilnlted to cardiac failure, coronary
heart di dBgspreseqt) dig v related and| olasms peiprity to US provisional
2011/048033PCT/EP2010/065589 2 More particularly, rostafuroxin has been
showns t oApelicattempobidl _t HH253020 | erdditled odMaiheds ur andindSgstesnsit i fons i n
the Na-K punp and Src caused by, but not only, either ouabain or genetic

vari ati opPharmagegenontici TgedtmenhtheofyCostieMeaisellarddbonditionsh fedADBA, ADDZ,
ADD3. 5Additionally, rostafuroxin has been shown to be capabl e of
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of genetjc varlatlons o an |nd|V|duaI S responses to rostafuroxin. In
par t 1 @ul BETeIRdRGAIPOIAEeROY MRIEHR: 5 80UEEVis are herein described that are
15 based on an indentified influence on an individual response to

rost af ur B3&UD of one or nore pol ynorphisns in an intergenic or intragenic
region of a gene selected fromthe group consisting of KCNS3, THSD7A,
FAMAGA, [TAEPBEEHD disdlodufe redads Td @2%assasfdionipaungeetmed ban 7 a4(8-duryl)#p-i nkage
di sequilibriumtherewith. Said regions were not previously known to be

cor r el at ghdioBtaMRY3pVEYB, Y PadriGiabfl QYRaUVEd tBel, tHepsin ABElively indicated

20pr edi sposition or drug response in humans. Nbr e particul arly,
conmposi t LenSsiafiRdHQds and systens herein described are based on the
identified |n? l'uence on an individual response to rostafuroxin of one or
nor e VmgégiééfégﬁﬁiPCT/EP2010/065589 3 pol ynorphi sns selected fromthe
groub% f rs2345088, rs16877182, rs16893522, rs2461911,

rs501309 d rs12513375 rein SO called cor SNP and/ or enetic
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rostafuroxin for use in treatnent or prevention of a 5 cardi ovascul ar

condi t i oRaitigulgn roRtEfWCKINAIaS Beereskewnde bevardiveian theecardigvasaulal systeM been
selected to be a carrier of at |east one pol ynorphi smselected fromthe
groups cohdndividnglsobnd s23460&8 develbpBIENLERr the 1888BEIR, off cadBd@ktular
rs5013093, and rs12513375, and/or a genetic variation in |inkage

di sequi | digbrdems tiheyd afteridl hyportendioiarentlatedl oigahadrimicatisres indgding
preventing a cardiovascular condition in an

20  but not limited to cardiac failure, coronary heart disease (CHD) stroke and renal
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failure.



10 individual is described. The nmethod conprises adm ni stering or
prescribing rostafuroxin to said individual, wherein said individual has
been det ewoioech4t@d3be a carrier of at |east one pol ynor por@areseloessed from
the group consisting of rs2345088, rs16877182, rs16893522, rs2461911,
rs5013093, and rs12513375, and/or a genetic variation in |inkage
disequilibriumtherewith. 15 According to a second aspect, rostafuroxin for
use as a nedicanent in a dosage of in2 dosage of fromO0.005 ng/day to 5
ng/day is described. In particular, the use of rostafuroxin in a dosage of
fromO.005 ng/day to 5 ng/day is described for treating an individual
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individual with rostafuroxin is described. The nmethod conpri ses

admi ni st BthefPEOAN} @5aeﬁet'%daﬂat'qr@smag%n%sm% fohEe RdPHedetal aijﬂu%lndosage
of fron10 05 /day to 5 nmg/day, and in particular 0.05 ng/day to 0.5

ny/ day, '%/“H@Qv$ B&l has been determined to have a genotype
conpri5|ng at Ieast one of rs2345088, rsl16877182, rsl16893522, rs2461911,

r s5018093ddiindaliys 12651:8Gxin dnad/ beea gwvet ito bar cagabder ofnnbimalkze the
disequilibriumtherewith. According to a third aspect, a nethod and system
for eval gpériaigng tdérer ay wddboy@Rst girofeme N dadingn ierdésdivBial pratetutisscl osed.
The met hod conprises detecting in the individual sequence infornation for
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i nformati particul t he sequence |nfornat|on can be detected from
an isola?gar R 7o' %Q&ai ndi vi dual or in other isolated sanples of

t he i di§1ﬂmgég§gltable to provi de sequence information. The system

conp 15 for at |east one pol ynorphi smselected fromthe group
consi sting of rs2345088, rs16877182, rs16893522, rs2461911, rs5013093, and
r s125133Pmvicad hereia age meethods andasysiemisnthit, nidieye idissygal | érplpodimentser ewi t h;
and a pharnmaceutical conposition conprising rostafuroxin in a dosage of
from 0. OHerapedtic dndigy &algied! usegal fostafilirexinCod¥ed srpfndayifiiends. & gayetlay, and
a pharmaceutically acceptabl e 20vehicle. According to a fourth aspect, a

net hod apgrigtibhs N ArPindRiEIs résltbrdes &5 Rsstaardxih.r ostafuroxin in an
i ndi vidual are disclosed. The method conprises: detecting a 5 genotype in
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rs5013093, and rs12513375. The s stenlconprlses asfrobe for at Ieast one
pol ynor pBfosR esiingdoff KehSShd Fb% EONES: iLSY- S99 92 545068 andsTB82%.182,
rs16893522, rs2461911, rs5013093, and rsl12513375 and a | ook-up table
associ at and/or esgertesicofaridGom iro besageydiseqliildatuno thexeditpr Saidoegionsi wenmrt ndti ed
genotypes. In particular, detecting the genotype can be perfornmed from an
i sol at edpfVusanphavdto béeorrardited tuahy aayitd eotdréiovasaliat eshdim! genedic t he
i ndi vidual suitable to provide information on the genotype. In the nethod

and systg fgmédbsmgﬁ(gap@%y P®ohdeM hlim@Asi n the individual is the sane
genotype associated wth the rostafurOX|n response, the response of the
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LOC389970, HLA-G and TTC29 are disclosed. In partlcular, detectlng t he
genotype can be perfornmed from20 an isol ated DNA sanpl e of the individual
or in other isolated sanples of the individual suitable to provide
information on the genotype. The system conprises an isol ated

pol ynucl eoti de which specifically hybridizes to a nucleic acid nolecule 6
contai ning a single nucleotide polynorphism (SNP) in any one of the

nucl eoti de sequences SEQID NGO 1, SEQID NO 3, SEQID NO 5, SEQ ID NG
7, SEQID NG 9 and SEQ ID NO 11, a buffer, and an enzyme. The nethod
conprlses contactlng genonlc fragnents conpr|5|ng |ntergen|c or intragenic
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20The nmet hod conprises providing a candi date agent; adm nistering the

candi date agent to an individual carrying at |east one pol ynorphism

sel ect ed woam1idagosgr oup consi sting of rs2345088, rs1687Pt8&P201906898522,
rs2461911, rs5013093, and 7 rs12513375, and/or a genetic variation in

| i nkage di sequilibriumtherewi th; and detecting the individual response to
sai d candi date agent. The met hods and systens herein described allowin
several enbodi nents increasing the rate of success of the therapy for a
cardi ovascul ar condition, in 5Sparticular for hypertension, fromthe present
30-4096t0 about 80% The nethods and systens herein described in several
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effects as _conpared with the avallable theraples by selecting the responder
i ndi vi du§NsPSé%‘q/%rcﬁ|9?%f'CtY%'aé'PFé'?:t'nKP@ediji ébr'éﬂﬁﬂx’%%e‘%'ghsequence of the
possi bl e unwanted side effects. The nethods and systens herein described
can be apprereing i EofiredAsPeat wiostafueyinafasl vesain digatmgah oaPraventieal of a

di agnostic, cosnetic and pharnmacol ogi cal 15applicati ons associated with any
acti vi t ycafdiovastelburcordition rinaan iimtividualusl desdrdede wdierainotheoindivaduahiras
enbodi nents of the disclosure are set forth in the acconpanying draw ngs
and the pgesgkeRticanolsd awarddrivrat et Bhepolyidrphistn s@Botead e tiaggroups! | be
apparent fromthe description and drawi ngs, and fromthe clains. 20 BRI EF

DESCRI PTEENiSingT ldF EbSEEES,  EhesrefeuTPANBBogs S andagg91 1hir&3b13b83, and
i ncor porated | nto and constitute a part of this specification, Illustrate

one or { e th the
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i mpl ement a f the disclqsure. ure 1 shows strlbutlon
dex ect eq®iroRBHRE. Al BRURE for dreuna, ocPiaEeing A A NaRoiLas Skt b o

i ndi vi dual s treated with rostafuroxin and placebo. 5 In particular Panel A
shows? a é}@‘i‘léﬁh 19 1 descriged-n gl ehemathodr |Q9m9rt§ﬁso1adm'®§@”ﬁge§§uPEeS@HE'ﬁ‘Qes
(DSBPS_O) in individuals after 5 weeks of treatnment with rostafuroxin and

pl acebo tostdforaxin & baigdndigigus), wheaeisl seid gidividual hfisalpeemdelermitedatoi beyat he

di stribution of blood pressure changes (DSBP5_0) in individuals after 5

weeks of carrieat oferit Msath ores tpalymonphizng resiéctbdr fisimn)the Paelb  Coasietiveg aof
10diagramillustrating the distribution of blood pressure changes (DSBP5_0)

in indi vighsabes@f re168y Bek $sPbsdIszat mepac a1 rI5pas093,( Bhacehipb3brsure 2
shows a Gaussi an distribution det ect ed in connection with a genetic

descri Pt Lgionaalerele sAIdH kA |@9W|h61r‘1{?rjn§hér{e%hed with rostafuroxin. In

parti cul ar |g ows a diagramilTustration the distribution of blood
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rostafuroxin in a dosage of from 0.005 mg/day to 5 mg/day is described for treating
an individual wherein the individual has been selected to have a genotype
comprising at least one of rs2345088, rs16877182, rs16893522, rs2461911,
20  rs5013093, and rs12513375 and/or a genetic variation in linkage disequilibrium
therewith. In particular, in an embodiment a method for treating an individual with

rostafuroxin is described. The method comprises: administering or prescribing



particular, Figure 3 shows the top two axis of variation of Principal
Conmponent 20Anal ysis (PCAL1L and PCA2) of Eigensoft for 193 patients to

i Il ustratwotzbhe/gsoseti c rel at edness anong i ndi vi dual s. Eachli/rpeeotocssepr esent s
an individual. In the plot, a 9 mld heterogeneous clusterization of

i ndi vidual s distributed around zero is detectable. Figure 4 shows a di agram
illustrating the results of GXE association results for placebo and therapy
of SNPs according to sone enbodi ments 4erein disclosed. In 5 Panel A the Y
axis of the plot represents the pvalue of significance (-1ogPvalue) while
the X axis the position in the genone. Each point represents a SNP and in

particul ﬂfs tlfoxirEEh Bt iﬁdfv?ogga?g‘?gtdo.g%ﬁ?.owﬂrom ?.O%i &\g}ofagge%tm Y@ engRT104) -

Panel B OWs conpari son I stri i ons of obsérv ver Sus “éxpect ed
pval ues gener at ss@ciation Test . ot) ... The inflation .in the
Pl ‘o BROCHBLE T B &ipdloaivieitn iR Bcidla red dBenie it Rt gur e s
shows diagrans illustrating steps for selection of genatypes of

i nt er act [HnRVSF BNBRNGIgpe rg%’FBrf'ﬁP%x?h lgaglordenPft 65 8B SdPRENE of t he
present disclosure. In particular, Figure 5 shows diagrans each reporting
t he i nt efs&8P8n2DastetPdi 1r$5@r1é*ﬁf93gémgf%ﬂ;2§§3§?5,r8§m9a gaaeticvmTEion if h
respect to bl ood 15pressure changes (DSBP5 0) in individuals treated with
r ost af ur inkageatisequlildrieiotresewitidi cat ed. Figure 6 shows an exenpl ary

uni vari ate anal ysis perfornmed to sel ect genotypes affecting response to
rostafurqxin accordi to some enbodjnents herein disclosed, 20Figure 7
Chove a Brbgeiia 1 puBs RpREL o NG AaRy e B GL eV IHEBE acbRraRT PEF ont
genotypes of one hypothetical SNP and the bl ood pressure changes, (DSBP5_0)
with rosfestafkeimicimn ipdiyidebare digcippedrhesms CRiFATNSICHNIRERDI ary
data related to genetic profiles according to sone enbodi nents herein
descri bethdividirl peneencss irdornaticsuionat yeast e polyawrgiamsselettaddeorndhe he
vascul ar, renal and nervous nodul ati on of bl ood pressure according to sone
enbodi megtauphesresistingdsfseBHSMBS, s B87AY 182, $1B893622 ars2dB¢et himgo13eXf f i cacy
and safety of traditional and pharnacogenom ¢ approaches. DETAI LED

DESCRY) PThRiNrs 98138, aidlosy SefBBc 84 fatdhaMt ilifREgd81seybilibMdh tRERWIASEAd ON t he
effects of genetic 10variations on the biological activity associated to
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provi ded are on pol'ynmorphisns 1n an intergenic or intragenic region
of a gene_sel ect.e MAGA,

fromthe_qro gnsi sting. of KCNS3, THSD7A,, F
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i ndi vidual response to rostafuroxin of one or nore pol ynorphisns sel ected
from t heingivid stisalRie 40 PrRYIdE se@E3Ls0B9Makas FNeIBStem $OBBIIses 2 PreR 461911,
rs5013093, and rs12513375, and/or a genetic variation in |inkage
di setiui | fdrratuerastheme wotymorgbishe selecidnijorhgtheegriocpvamsating rof rs2345088,
"pol ynor phi sm* as used herein indicates genetic diversity in a popul ation
of i ndi vigheairs18md r$ 16393600 C ub246198 1anrs80130%3] ahat &10613375%9Ad/opf a DNA or

chronosone. Exenpl ary pol ynorphi snms conprise VNTR 11
genetic variation in linkage disequilibrium therewith; and a pharmaceutical
composition comprising rostafuroxin in a dosage of from 0.005 mg to 5 mg/kg and

in particular 0.005 mg/day to 0.5 mg/day, and a pharmaceutically acceptable

20  vehicle.

According to a fourth aspect, a method and system for predicting a response to

rostafuroxin in an individual are disclosed. The method comprises: detecting a



(variabl e nunmber of tandemrepeats, also known as mnisatellite and

m crosatellite), base pairs substitutions, base pairs insertion, base pairs
del et i on,wohangaso3szn karyotype (aneupl oi dy, pol ypl oi dy) pemdEprednosssso e
rearrangenents (deletion, translocation, inversion). 5The term
"rostafuroxin"” as used herein indicates any one of the conpounds of a class
formed by 1713-(3-furyl)-513-androstane-313, 1413, 17a-triol, and derivatives
thereof. More particularly, the rostafuroxi n conpounds conpri se conmpounds
of formula I. 10 (I) wherein: the synbol AAAAA' neans that the
substituents in position 17 can have an a or p configuration; the synbol =

repr esenggénétypé Mot PEIVRIEOFEH & iHterlgenid; or Ynirggehiy 88dlo® of BURNedsdIottEt N,
when = in position 3 is a double bond; Y is hydroxy, OR4 or SR4, when = in

pOSItIOn n 170 IS an
neubst [T enear U Bl edw’ﬁﬁ?yThg\’P@’F%ﬁ.ﬂ‘é@*}FL?‘?@%%%‘W‘L% A

hydrogen

hydr ogen o@?oé ({iﬁgﬁﬁ% mﬁéh(?ggfegg rli&%e}&vﬁh:ﬁ%\?éuw C%nt' GghR%?%gen or
together to of an oxirange r

reehyl .| eSSesRtat kyfihop k3w RS r - %ég@éoawthetwswugy A e keny
and acyl groups bei ng unsubstituted or substituted a quaternary anmmoni um
gr oupd or 98RRYBPS NEATBPITY RISt PBE nPPlyMeRRhisMo Selﬁ%@ﬁ dremi HenrerP by
NR8R9 and hydr oxy; R5, R6 are independently hydrogen; nethyl; C2-C6

al kyl unsumnsi$ﬁngjoéd32345@885v$16&7§d 8By reti89RBR2DRIsP 464 P 1 NRISHR1 8088d ahgidr oxy,
or R5 and R6 taken 10 together with the nitrogen atomform an unsubstituted
or subst ig126¢833%t That egstom gosmiigeat @dorpest for ar st asme nudaherpbisme! i c
ring, optionally containing another heteroatom chosen from oxygen or sulfur

or nitroggBeted fromRihkesS gfbtﬁi’ QBABistingt &ry |rs%45@%8043%53’7182t hisg 68@%’22 bei ng

unsubstituted or substifuted by one or nore NRIORL1 or by NRIOR 11 and
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unsat ur at ed pent aor hexa- nonoheterocyclic r r%tl onal |y cont ai ni_ng
anot her H& SROAYRSHCXhBR &R QGT‘%FFPHB(?/%&Q'%?O'QJ A §ample i PR JYHWAUROTHB ™ s
hydrogen and RO is am dino; 13 R10, R11 are independently hydrogen,

Cl- C6 al Rifter isplater samglerL of theamwtdogleswtﬂblwt@ toromigeninferapéianaeorine or m a
saturated or unsaturated penta- or hexanonoheterocyclic ring. In

parti cul genotype. hethenmethibdfamosysterasif tisedehetype ndentifiedde shalinditidealpsssi bl e
5 stereoisoners, in particular Z and E isoners, optical isoners and their

M Xt ur estrssammé |geﬁ§tyi’6€ta%@@blete%5wmﬁlﬂwd I‘Uétéfaioa(hﬁfds‘faoﬁé@cthé&@é@or%fe dfhee
compounds of formula (I). The term"derivative" as used herein indicates a
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the 1 ol ogi activities associ at wth the co und of Formula (1).
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rel ated supportl ng i nformation, (each incorporated he
the group consisting of KCNS3, THSD7A, FAM46A, LOC389970 HLA-G, and
TTC29 are disclosed. In particular, detecting the genotype can be performed from
20 an isolated DNA sample of the individual or in other isolated samples of the

individual suitable to provide information on the genotype. The system comprises

an isolated polynucleotide which specifically hybridizes to a nucleic acid molecule



by reference inits entirety) which describe the synthesis and bi ol ogi cal
activity of 15rostafuroxin conpounds. Additional biological activities
associ at estot201woasdszaf uroxi n are described in Ferrari P. etralp201008889 [ Ref .
6], also incorporated herein by reference in its entirety. The wording

"bi ol ogi cal activity" as used herein with reference to rostafuroxin
indicates the quality or state of any effects of rostafuroxin, or relating
to 20 rostafuroxin on a living matter.6 Bi ol ogi cal activities of
rostafuroxin include but are not limted to selective inhibition of the
ouabai n hypertensive effect, normalization of alterations in the Na-K punp

and Src egemarthd¥ SHgbahutieciad poymBIhghi (GNP)Nn dfy bes IGF thé MikReLiEENSI on
sust ai ned by the concomtant increase of endogenous ouabain | evels and
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of rostaruroxin conprise a selective antagoni sm o e hypertensive effect
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hypert ensi on sustai ned by the concomtant effects of adducin genetic
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of rostafuroxin also include but are not limted to the 10 normalization of
t he al t eL@G38R970f HLA patb ¢y Ca9 pwitht 2isngle hasé spe@hc psdkievier pt ast noei a,

gl onmerul oscl erosis and renal failure and antagoni sm of the biol ogical
processesf teuaucigotitdd eedudnces droms iSEQ@TFIDeNOat,t SEQODoNY: &B)BEQJDoNDas,y and
additional activities identifiable by a skilled person upon reading of the
present degeipNG: e, SETMD MRy AReSEQID RE: P 8F 8HorkirS®leRSdd B pdriicular,

bi ol ogi cal activities associated with rostafuroxin are affected by genetic

vari at of Lol batiBl DefiBrhbalon' S sRKiAlo REHARHIBR'S A EH BRNL Wi h

rostafuroxi h resul*s i1 n an enhance y conpared to the

bi ol pgi cal acti vi licited in,individuals. resenting.the genetic

vart 31 ofs ot aiblaled an)Ss of nioe Motha  SuRle. B¢ R0 yer BromtaR"8
dosage- dependent, net hods and systens herein described allow in several
enbodineﬂggo@F¥¥§Q?@@3adninistration of 15 rostafuroxin to the individuals
carrying the genetic variations wth correspondhggedecrease.of possi bl e

si de ef f Aeexrdinphie atesiaiht agnest visolpitechnueleici adid Qs oeingtisingvat ieast
rostafuroxin in an individual define the response of the individual to

r ost af ur agout. 100 ecdnitiglogs caiclentitles | whereinc anebef Theletueiotidesvis ha reridi®@ds and
techni ques identifiable by a skilled person, which include but are not
limted hacldeti®st pSPmefpHraNMeEKe) sselesed atapdl why hohdeobi BeogiLeRbotiagt i vity,
and detection of a vital signs and other clinical information associated to
Lhe b3 ol gdGHoedf SEC 1o NO:ISERNS NOAUALE ifiNgRl! bed 5 NeEigesgep {0 the
bl ood pressure of the individual. 10l n several enbodinents of the present

di scl OS“N?)-aI%”EHH%IEngEﬂ)Wb-qf rop?tc% IO%LA trhgreacﬁ' i ndi vidual carrying a
genetic variatron ac ordlﬁg:%o he resenE I'SClosure results in an

i nproved ,response to rostafuroxjn in the individual. In rticular an

T br oveAorSLhin G SR 4SeRte HrMehad b v bt KBrRBing Al arts « he
enhanced activities of rostafuroxin as detected in the individual, which 15
i n sever Heefehifolierarauiicelbnpi Pephytactiealyt treiBgnd cprdioraschish Condiippeére ensi on
reduction of bl ood pressure, nornalization of blood pressure, and
prevent i disclotedhe cardi ovascul ar, renal, vascul ar, ocul ar and nervous
damages or conplications associated to hypertension. In particular, an

i mprayedThesnethed commprizesderbividedy aiocansitiats algeatrxahingtdring the cmdidate age

of fice systolic blood pressure decrease from 20 about 23 mtg to about 12
mHg porra?émotah IHRRILI P CEEFivg Eat MBAR WM I mbRshid A Gleld g tfroRY thargrbQp
starting the treatnent. 16 I1n several enbodi nents an inproved response can
be defin ; e S bse i C r ure
andior neoRTiren PR EEE et FERREA1BE. b R N I 1R 7S o
about 9 mmHg, respectively conpared to bl ood pressure neasured in the

i ndividual prior to starting the treatnent. Also in several 5 enbodi nents
an i nproved response can be defined by an average decrease in the office
systolic blood pressure and/or nightly bl ood pressure at |east one of the
of fice systolic blood pressure decrease that is significantly greater (e.g.
40% or nore higher) than a correspondi ng average decrease detected in the

i ndi vidual follow ng adm ni stration of other antihypertensive such as

Hydr ochl or ot hi azi de 10(HCTZ) or Losartan. The term "average decrease" or
"average drop" as used herein with reference to blood pressure indicates a

S b1 o o Y e o .




15 of the blood pressure to be detected (e.g. nightly or office blood
pressure). The specific timng of the neasurenents and the descriptive
statisti owotzbatossmda be used as a nmeasurenent of the centcaler@ndesssy of the
bl ood pressure neasurenents to cal cul ate the average decrease are
identifiable by a skilled person upon reading of the present disclosure.
20The term "of fi ce bl ood pressure"” as used herein indicates the bl ood
pressure | evel measured by the physici7an in his anbul atory by suitable

equi pnment such as a 17 sphygnomanoneter, an el ectronic BP recorder or

addi tional equipnment identifiable by a skilled person. The term "nightly

bl ood pr gsiIEn837RSat@er NgerRetidGhaAIES it MBk&he AdURBFURE tHR¥RItS;, Begor ded
ni ghtly typlcally fron112 p.m to 6 a.m by suitabl e equi pnent, such as an

Sel ectroaé@cgﬂég% RERRRIN FodoBREE HoLalibaRIdbie M. according to Holter s

met hod) or addrtiona eqU|p |dent| a skilled person. The term

of e t Hee MESTES S0 yrtes c%hh%b??h”ﬂh%% 4R} %ﬁ?ﬁe i vef " EBloHrigg 0

retain water and has fo :

6- chl or o'”frqasd“%ﬁbe $atg. mmsﬂtfezthﬁr%n%tﬁ‘.u%‘i”'&%@%?é"af QN de. 10
The term "l osartan" as used herein indicates an anglotenS|n Il receptor

ant agdni Bartigrlag fardwgeransipy. ftanthe atesenyBO#¥0GoP PR@ES0% having fornul a
(2-butyl -4-chl oro- 1-

{[2' - (1HThet metludds5-ayid) Isystieersy Inedein| Hesertbed} il HaveralagolboBipdntaeat@amol .
According to the present disclosure the response of an individual to

rost af ur mxtensirgg af fatet efdsbycessr dbfathe gesrapy cfov ar icatdiovescalad ¢onditant iicul ar by
singl e nucl eoti de 15 pol ynorphi sns that are detectable in the individual's

genot ype aFﬁBQIa‘%%r"Hyp@H@ﬁél@nriH‘He‘%@Ftré@te@%d’%ﬁ@l@'Sm or "SNP" as used herein
|nd|cates a genetic variation forned by single base pair substitution also

called ay HQ'ﬂétBHH% %BH%“atMHér‘Euﬁ‘geé&ubte*& odtl Bé%%d% §8l/<9r%%ﬁrbo§mﬁ’ént8r poi nt

mut ati ons can Scated i m am i htragen

introni c,or_exoni,c re s of the nt enjc 20r nki ng a
gene! D antf TR o5 BhReiesnEuetd %?0" 5@4%&?%9%3? 09950%9?% Wé@dﬁat ory
functions or wth unknown function. he term!' |nd|V|duaIs as used
herei n i AWIERAGdNErapiasy Iy BEECHLS che 6@%&5‘?@%'@%#“35’3 ANghERAUEHINENe and i n
particul ar vertebrates such as mammals and nore particularly human bei ngs.
The t er neffeetivetdgseyeagnd ssconsequancerniiteapessiblranvantethaide eifects. al | el es

| ocated on 5 honol ogous chronpbsones for each of the genetic variations
consi der éde nethpds bnd slystems meremedgeoeibedtcadiechpdieden genoegtipn Witli ghy for a
specific gene or position indicates the association to the honobzygous |ess

frequent ageinetivhe &@h t Bat nsd@ealf | diagRbsticnr d@@mdtuboranogeﬁmwriwzo(c@%aﬁor a
speci fic gene or position i ndi cates the association to the het er ozygous

genojypeahQicatipas a§§53(9étf369\1|191 éHtlvf?V%fltdsPd?uro@(Wln]éPﬂﬁHfQ/L dRe 3 (93) for a

specific gene or position iIndi cates association to t onbzygous nore

frequent TﬁS”d’e%t%%eof She t&ﬁFno?é) e%%tf)éo?m%ﬁl%g f’”:he“%l%c c{s?l?% A8 SFY&HAN the

enbodi nen e gene |c variations a I'os roxin activitiés in an
i ndi vi dual ri,se at least o NP S roup .consi sting of
( 523450880CTBHIMI 8 WPgS GBS, esrcg'@ﬁ S OB 8ufed thisd 2854578 15
(herein also indicated as "core SNPs and/or a genetlc variation in

| i nkage afs¥Hages wilil e eRRRER (fiom 'Fh@ dascEPENPaAngds digyyingasard fiem $hes ar e
herein often indicated using the dbSNP rsID identifiers established by the
Nat i onal cl@ams.er for Bi otechnol ogy Information (NCB!') and avail able for
exanpl e at http://ww. ncbi.nl mnih.gov/projects/ SNP/ at the date of filing
of the pPBERIERDESCRIIONOFOTHE FIeURESIIi ng ' | i nkage disequilibriun as used
herei n indi cates the nonrandom associ ation of alleles at two or nore |oci,

not necefFﬁérdchrr@Bn?lHQ AW g8 N WAIBRS SEBInCEPBrdted a8 SaridPcahstitdte bé’rﬂ‘ dfn whi ch
sone conbinations of alleles or 19 genetlc mar kers occur nore or |ess

frequent}| tion
of hap! ol i, cBefEaR) Hosifare cAB BOHicre SmBIRTERE: of 1R ofpecl hloge™
associ ati ons between ponnDrphlsnE at different |loci are neasured by the
degree of |inkage disequilibrium(LD). CGenetic variations in 5 |inkage
disequilibriumindicated in the present disclosure have degree of |inkage
disequilibriumr2 ranging fromO0.9-1 and can be identified by a skilled
person using GenBank sources upon reading of the present disclosure. In
sone enbodi nents, the effects of genetic variations on an individual's
response to rostafuroxin are considered in methods to performor evaluate a
rost af uroxin




10 therapy herein described. The terns "therapy", "therapeutic”
therapeutically" and related as used herein indicate an itemof or relating
to the trwetanusas prevention of a condition in an indipgirdpad1o/oessdo i n
particular when referred to rostafuroxin, indicate an itemof or relating
to the treatnment or prevention of a condition associated to any bi ol ogi cal
activity associated to rostafuroxin in the individual. 15 The term
"condition" as used herein indicates & usually the physical status of the
body of an individual (as a whole or of one or nore of its parts) that does
not conformto a physical status of the individual (as a whole or of one or

nore of hhg, RAYettfor WhiRtthe ARSI das@fptivht ind exbipres)fscPmb &hx@ldmaecal
ment al and p035|bly soci al well-being. Conditions herein described i ncl ude

but are Eg,t,C, g hﬁqmgte%?ér?tﬁféq@&tﬁé% dpgaaées wherein the term"disorder”

i ndi cate con tio iving individual that is associated to a
f unction r t S n erm

"di sease%—c {@V‘}S gc@%ﬁ%@on&%{?b@k’ pe@%\/egoo i 55) gﬁrq% t’vﬁgtéj €£Ae[l)l%lt'%‘rpai rs
nor nal nct j n t he_bod . qof . an its arts and is typically

mani et GRS UP & PG Do s SR Fenteh PERaRERaKYD el iRtsihs
i ncl ude but are not limted to injuries, disabilities, disorders (including
ment a} ald AAWcHaral PaneloAdshays §yﬂ'§9€ﬂf@s'”u$tfﬁt@@t thshglisteleyiomof vlRedi or s of
t he individual and atypical 5variations of structure and functions of the
body of pressndi vhdogés qDSBRE )t iheimslbfidualheafterr 8i wgekasafotreatneehtt withas used
herein with reference to two itens indicates a relation between the two
items suedstafoadxit hendoggadebenoe bbtha (8l retientseMPanehcBoshans ed biggtame
occurrence of the second item which includes but is not limted to a

cause- ef fiasfrafirR] #d Ast@Ndiohl BNbRVIPhRIFBuY eRASRY ADSBPEND) HOfRMdHGAIONS
associated to a biological activity which |s associ at ed™ to rostafuroxin in

an i ndi viguals (aglyds P{éétg?én‘t‘ W rbéﬁh}}r‘é n. o%ftﬂb%g?ghé{ gﬁ%ﬂgt/v%' gns

(e.g. hypertension, inc pri mar ensi on ertrophy,

i ncr vascul ar, r.esi nd art restengsis) r ure,

o ondl ot dlebr R LS8 R had it aﬁ‘t%ﬂjc b e FERP i @%ee?ﬂébfﬁﬁgt Rarmage.

cerebrovascular di sorders, 15 Meniere ndr one n|t|ve di sorders,

bi pol ar AEEHYRS §ft§rnﬁw@§k€1PBV§%§E”LﬁrarW'@bqvtﬁ Q?a@j' assom ated to primary

hypertensi on such as cardiac failure, stroke, ischema, retinal damage an

addi ti onflqurendishiowss aj Gaunssian alhﬁtébluijprt Hetested re¢opeection. withea \genéfing
"primary hypertension” indicates a clinical condition affecting 25-30% of

t he adul Hepoimtivatanalysisnperfatonetrdraindizetlatore &ted e thamd taftroaing tn paicakar di ac,

cerebral 20and renal conplications is responsible for a |large proportion of

heal t h bFI’#BSZ @ﬁéw@%ﬁ&gr@ﬁdlluélﬁatlﬂd&ﬁeQf@tﬂ@utﬁon bt blobl! prebdlrefcHayigest ensi on
based on the [evel of blood 21 pressure and the presence of the associ ated

vascuyd ar n ek 0 f I i CFRRN ide term
tregét rregtl:)ég'b5 @ g@ﬂ@r el n anféﬂg?gﬁér'gnwgcﬁs\%f%@xtﬁﬁ Shb\lﬁ@ E‘art o? aéqrredi cal
care for with, a condition nedically or surgically. The term
5 'prevenlf'lls)&o'\r/t'bggs %Z@ééherei n indi cat es any activity, which reduces the
burden of. nort idit m.a condition in an in dual ,. This
Cakes. i Eistitg.d shovs 5s T taiihy analib s aRPaPSe 7 soBrdton Wity &M elier e n:
a) primary prevention avoids the devel opnent of a di sease; b) secondary
prevent i BASEPKiIVG; BNalysigr PegrBad a@nearr‘q'"{/'dﬁﬁ@ea@@tqct ewithreFasta R byN

i ncreasing opportunities for interventions to prevent 10 progression of the
di sease padiceiaer bigure Hshewaphertep twadaxiy of erarintiery o iRrireipal dromeehards t he
negative inpact of an already established disease by restoring function and
r eduzd ngAdalyess@CAl ahddPCARpbf Exjensof .fot n93q1ati'em$l fr jlustrateche gametdi nent s,
i nformation concerning SNPs in an individual's genotype is used as a net hod
for treakd A@dREsPBMGABLIhAIGidRaGaERHCAVRHSepFesePRAbA iifdvi&iBal T ihe ploads vi dual .
In those enbodi nents rostafuroxin is adm ni stered or prescribed to t he

i ndi vi dual who has been determined to be a carrier of at |east one

pol ynor phi sm sel ected fromthe group consisting of the core SNPs rs2345088,
rsl6877182, rs16893522, rs2461911, rs5013093, and rs12513375 or of a
genetic variation in linkage disequilibriumtherewith. 20ln particular, in
several enbodi nents, individuals carrying one or nore of the core SNPs
exhibit an inproved response to rostafuroxin in the individual that can be
calculated on the basis to the quantitative phenotype fornmed by the average
22 decrease in blood pressure in an individual neasured follow ng therapy
with respect to treatnment with placebo (DSBP5 _0) of at |east 15 mrHg as
illustrated extensively in the Exanples section. Based on a quantitative
phenotype DSBP5 Oin sever aI enbodi ments, |nd| VI dual S 5 carryl ng one or

- AR N L o - o - o



In several enbodi nents, individuals carrying one or nore of the core SNPs
exhi bit an inproved response to rostafuroxin in the individual that can be
cal cul at estoanitvdagosbasi s to the quantitati ve phenotype focrmEpdg/ 063389 aver age
decrease in nightly blood pressure in an individual nmeasured follow ng
therapy with respect to 15treatnment with placebo (DSBP5_0) of at least 9
mg as illustrated extensively in the Exanples section. Additionally,
since the DSBP5 0 is the quantitative gphenotype of the statistical and
experinmental analysis reported in the Exanpl es section, the inproved
response to rostafuroxin defined by average drop in blood pressure is
consi der gld2hetetphEssdiisatdl¥e@iatidRy of MPdANGEhIS eqigamRtedledrionrd Byroany

bi ol ogi cal activities associated to rostafuroxin that are detectabl e using
bi onar kepgieRfgpfd.i Ni cal information other than bl ood pressure neasurenent.
Therefore I nproved 23 responses defined by biological activities of

rost af ur gxi n..det bl e. uUsi ng.,hi rkers | i@l _ J_nf.ar. j o} her than
bl cod pr Etitect sEhE & SiatPe iU OBlBla BlelreRhihivh PFE asBhBUaF rhRlpiteen:

di scl osure and identifiabl a skilled person. .5 Ip sone odi ment s of
he ot nBRsehn andyasany 3 SR Goidpe 1o o Sbpdment SRR S8 eeed
rostafuroxin is achieved by adm nistering or prescribing rostafuroxin to an
| ndi vi duBENELA: fiiey Bie ObinarBlcs represRBlS| BPIRYAYROLHBBITGARES (1ngfvabie) de C or
T in position 18079898 of chronosone 6 (rs2345088), nucleotide Cor T in
posi t i onwhil@ 5136 Xraxié tiedriporitisnrie the gesd®87 EasR poiniuepresentdea SNI? aadiin
position 82560511 10 of chronosone 6 (rsl16893522), nucleotide Gor Ain
posi t i onpartiddid4 dte edd dbtsonpeeyent SNRy WK Glegaiicamuplabm (e 0C).0Pareli
position 29928565 in chronosone 6 (rs5013093), and nucleotide T or Gin
posi ti onsA4R244388risdn 6NAISIRLasRs Af dbsekdad 3erbds exbBcte8FvaRERYtingriteg of the

nmet hods and systens herein described rostafuroxin is 15 adm nistered or
prescrib Male MYy 16, | ik~ Qf: | eas e~Qf.

ol T ow g conbtpos=iphntet (P bbf AR ikhofinhe BTar BRCBLElEn . o
genoi pe 1 fortr§2345088 a%enotﬁﬁe C/ T or genotype 2 for rsl6877182,

geno pe“%%?%ﬁnﬁ H8§§B N? ) s 'E%93522, genotype AA or genotype 1 for
rs2461911, genatype TT or genotype 1 for rs5013093, and Penot pe TT or
genot ypeFHUT8, S>Hhowss tiagrgms) diusiating | pigps {3e spleciencel @endyResay one
rel evant genotype for any of the above listed SNPs, alone or in conbination
one wi t hint¢ractenseof | SNBs sfot i rastediurosina accar dngBNPS oM e esnkagtmentst of itee bl ood
pressure decrease in the individuals ranging from23 to 12 mmHg accordi ng
to the dpssenbrdidgchmsucanin patticatar oFigqueeobysresvy liagframe seaare répaatind dke
section). In several enbodi nents, one or nore of the core SNPs and/or
geneti c \aéragtibrPbstwaRnditférdkagendstysesiol isBBoo WAt trEes A BMvIth réspecb® BIB6@Ci at ed
with one or nore additional genetic variations also affecting the response
to rosta e Lo . : LY of : he
esponse s B T R SO R PlEoB ) e
SNPs ideggﬁﬁ}&ﬂegs CAND 1, CAND 2 and GWAS described in details in the
Exanpl es"Section.” In particular the additional genetic 10 variations

affecting.the response to rostafuroxin in the individyals, conprise groups
of | genes FIAUTES F5BER Haferblan) uiiGeBerali nastomod el hnaiae’
Endogenous Quabain (EO synthesis and transport Those genes include but are
not |im BE@CtY CAMNPPNSEydReosiaftfody agwordingDl | same3 embodimerntsl DALEIN
HSD3B1-2 SLCO4Cl, MDR1 and rel ated pol ynor phi sns. 151 n several enbodi nents
of the ndishivpdedand systens herein described an inproved response to
rostafuroxin is detected in connection with adm nistering or prescribing

r ost a6 ur Bigquret © shows rddhaigehmalillusatatisig 3t exerhpglast integractién bbrvdenl Hiffererd
additional relevant CAND 1 SNPs al one or in conbination with the core SNPs:

rs4961, peAGFfes bF BA3IRRBthtiRALIRB and e biobH@dsurRneHpgesl (DBEFEN®Y i C

variation 20in |inkage ‘disequilibriumtherewith. In particular, in sone
enbodi mept ; d systens herein described an inproved
responsem@ﬁr?%%ﬁ@?ﬂﬁ%bpﬁﬂﬁgﬁﬁétected in connection with adm nistering 25
or prescribing rostafuroxin to an individual who is a carrier of at |east
one of the follow ng CAND 1 genotypes alone or in conbination with a
genotype for core SNPs: GI for rs4961, CT for rs4984, AG for rs3731566, GA
for rs914247, and 1C for rs1045642. In particular, an inproved response to
rostafuroxin is detected in 5connection with adm nistering or prescribing
rostafuroxin to an individual who is a



carrier of CAND 1 genotype AA for rs914247. I n several enbodinents of the
nmet hods and systens herein described an inproved response to rostafuroxin

i s det ectwo 20n/@so38ecti on with admini stering or prescri lpcmgre@siosdsess oxin to
an individual carrying at |east one of the follow ng 10 additional relevant
CAND 2 SNPs al one or in conbination with the core SNPs: rs242093,

rs1996396, rs10503806, rs13251780, rs17430706, rs10102024, rs526302,
rs544104, rs3102087, rs5183, rs3772627¢ rs2276736, rs2131127, rs3741559,
rs2217342, rs10927888, rs6604909, rs945403, rs7117314, rs10790212,
rs11216598, rs910682, rs13218316, rs4309483, rs13280307, 15 rs4739037,

rs175967F urésgzi?f?cﬁ/aé)&suﬁﬁrﬂg 8%&6m @%fé%ﬁélateasa &h8te profifeb/dctrding
rs275815 57293, rs16960712, 9359, rs404214, rs1005213,

rsl70254§)30 %Wen&%%ﬁ@g ?5%35404 rs12908787, rsl11647727,

rs880054, and rs11064584 and/or of a genetic variation in I|nkage

di sequi |

Cyetans FHrE® SHENEM bimaflty o SBEXEE befil e Bl o BLvdsRlel P8 faf ot ea
in connection wt m ni_stering or 26 scr.i bing rostafuroxin tqQ an
i ot Qo BEnoRsy DbAYREe (B0 e Sture FarcRES P%vspnfgorﬁaoffm SHmentLNelEn: ons
SNPs al one or in conbination with the core SNPs: rsl2996186, rs16893522,
r s234508des¢H2427832, rs2743951, rs1110446,
rs9893372,rs7216331,rs7521668, r s188334, r s4998662,

r s6457118iguwes89848mws 21T 7dBcey1insd 2he 6effis8o 30@I3 safeds 182 8ditional 724207,
rs2555500, rs2461911, rs8179654, rs1901139, rs9361863, rs1998394, ga001619,
r s227553phamsacdgEAOmid sghofdadess.

rs10159569, rs3087816, rs10493940, rs16877182,rs2326912,

rleSlSSb’i_:mm_lé’ﬂ%émmﬁmneU cvari ationinlinkage disequilibrium

therew t n Sone e I ments of the nethods and systens herein
descri begl t tion
deser ! DoAY efn?éaé‘%% 48 PERITHITSL BabBd ERNAE SRCIIRAREE | h6. at

| east ,one_of.. the f IIo i onal .releva NPs al one or n conbi nati on
w119 povaiionags. Redifeddal %s?x@éassq%%@%%gs%efs Tredn PrabiioRiy g a7,
Rs1045642, R5880054 R510502933 Rs2131127, 15Rs4309483, and Rs4739037 or
of a genHt partigalar.anetiedsAng w@a@sm%@ammwg?ﬂm%e@m pPelymerRhisms
particularly, in some enbodi ments of the nethods and systens herein

descri bet amintergeoieay inteaganisedian ooz gane selercted fordine avaw eansislingmfst eri ng
or prescribing rostafuroxin to an individual carrying at |east one of the

f ol | owi nECABRJTHEDBAaIF AN @A, aln® C3BIF37 & ldbhA&-Gr amch TA@HAS, reatd/ama waenletic he cor e
SNPs: nucleotide Gor T for Rs4961, nucleotide G or A for Rs4984,

nucl eot i dgridhiodrin ink&de 5@@@3 théragitgotide C or T for Rs947130,
nucl eotide A or G for 4247, nucleotide Cor T 27 for Rs1045642,

nucl eoti gﬁ) p‘éFtlc-EI%r@/f cgﬁgéggé& rﬂé‘tﬁbﬁ@tairH?thg s Rerfe d&s&ﬁgg g?based

nucl eot i Cor T 1127, nucleot or Ator and

nucl eot i nts of

t he met hgﬁst ngn’eﬁécf nﬂﬁaﬁé%gg%% |n§§/ ogjralP @Oﬁgégk%ﬁt%@&ﬁggﬁﬁﬂ{so@red or
prescribed to an indi carrier .of at

ol Tow nfcEReRpEs e oM e SRS dasRissite 1o iAa0s0RiBe iR, snps.
genot ype GI genoggge TT for. Rs4961, %@not_}/ge CC for Rs4984, genotype AT
or genot Sﬁd§8$$5 HrrsPda A3 83p0 139830 s 1281 B35, RyBlUaTIB geneicnAnAsen AR f or
Rs914247, genotype TT for Rs1045642, genotype AG 10 or genotype GG for
Rs880054linlm®aii§'¢rwil'(bTiUﬁothelFe\&i¢f502933, genot ype CC for

20  The wording “genetic variation” or “polymorphism” as used herein indicates genetic
diversity in a population of individuals and in particular is an altered state of a

region of DNA or chromosome. Exemplary polymorphisms comprise VNTR



Rs2131127, genotype AA for Rs4309483, and genotype GA for Rs4739037. In
particular, in several enbodi nents of the nmethod for treating an individual
wi t h rostwbunoisgo3zs descri bed. The net hod conpri ses: a®OITEPE10065589 OF
prescribing rostafuroxin to the individual in a dosage of from 0.005 ny/day
to 5 ng/day, 15 preferably 0.01 ng/day to 1.5 ng/day, nost preferably 0.05
ng/day to 0.5 ng/day. Dosage treatnent can be perfornmed on a single dose
schedul e or a nultiple dose schedul e, 1according to the physician judgnent.
In particular, in several enbodi nments |ower doses (such as 0.05 ng/day;

0. 15 ng/day; 0.5 ng/day) can be nore efficient in reducing systolic blood

pressur e(dhiable2Ohlrabsi 9bf deseen{ 1repdsid, dasiso SkAoWwl/ dry) mirlsdtBRites URAEt  Of
i ndi vidual s carrying the genetic variations herein described, with an

aver age Hﬁ&bﬁé@ﬁﬁé)%ﬁ%@ }p%ﬁ&%u?%ﬁ@ﬂﬂ?ﬁﬁo%gﬁéﬁ% ﬁms@ﬁio%?%@?%edéfetﬂ&, mrHg as

conpared wt uce es. In particu in severa

enbodi ne per i i_ndi yi.dual LW j j i 1]

genot ypoahaus FEkAgolBe, GHElHR” s REiY AL PRGN a5
SNPs dos of rostafuroxin cq ised fromO0.05 to 0.5 ng/day produces a

bl ood pr ﬂFELHPBﬂOP%HﬁPHB“¥$gE*-12 to -34 mHg and dosages conprised from
1.5 /day to 5 ng/day produces a blood pressure drop ranging from-0.6 to
-23 The taga ofogitafgioxin”ias dekdhareir istientae @y, onendl thedermeowds: 9f ag al |
core SNPs | ow 10 dosages provide a greater response (-23 mmHg average) wth
respect tlashi fgimeds dyes! 7(3-(BSuryii-op -androste-3f .14 8 8Veartedl, eabadddemvatives
followng treatnment with rostafuroxin individuals carrying genetic

vari at i otieréeft dloredpsarticulagy, eehrdsthfucoxire vorgsRINds ddrmeikep cospourdoiofat

| east 10% conpared to the detected bl ood pressure before rostafuroxin

treat mentormbin I.n several enbodi ments, follow ng treatnment with rostafuroxin
i ndividuals carrying genetic variations herein described exhibit an average
decrease in the office blood pressure and/or nightly blood pressure of the
i ndi vi dual of at |east about 15 and about 9 mmHg, respectively. In
several enbodi ments, individuals carrying genetic variations herein

descri bed 20exhibit a nornmalization of the blqu pressure bel ow 140 nmHg
for the systolic blood pressure and bel ow 9Q mngrijgfior the diastolic blood
pressure. 29 In several enbodinents, fol Y treatnment with rostafuroxin
i ndi vidual s carrying genetic variations scri bed exhibit an average
bl ood pressure decrease that is about 0 t han an average bl ood
pressure decrease obtained with H Sa tan (iee Exanple 2). 5In

met hods and systens herein descr af @WRoxi rRtan be conpri sed
conpositions to be adm ni sterge dly to a patient and/or that can
be adm nistered in conbination with ether agents, drugs or hornones. In
particular, in some enbodi ments the nedi canent can al so contain a

phar bfaceutically acceptable carrier, selected fromthe carriers suitable
for adm nistration of a 10 therapeutic agent. A thorough discussion of
pharmaceutically acceptable carriers is(lpvailable in Rem ngton's

Phar maceuti cal Sciences (Mack Pub. Co., N J.1991) herein incorporated by
reference in its entirety. Pharnmaceutically acceptable carriers in

t herapeutic conpositions can additionally contain |iquids such as water,

sal i ne, gl yceheleirante il ."Addinidprathby theasdbdtitasnts 15 ppdlishattean such
as wetting or emul sifying agents, pH buffering substances, and the |ike,

may be p i ﬁﬁp@@ﬁ{t' ch=car,

pharnaceﬁ??%g$ %gr og??ions tdtggQﬁggﬁﬂlatedr%g%%ggﬁgfgpeﬁ%PFé{d%ﬁ%%ees,
capsuyl es I.gui d | S, . : nries=--=s ' - kg, for
ingeg%iORO@@q?#@§pﬁ%ﬁ¢ﬁéﬁ%%&M§gWWiéqﬁgﬁicaneﬁﬁeﬁgﬁ%ﬁgﬁﬁﬁgﬂﬂgg g h@gﬁin can
be adm nistered i t her eih_descri bed hy any nunber, of routes

hcl udi n MBEOOR ORI S WOE orat 1 PR LRG0 e S AP Eassel e have
intra-arterial, intramedullary, intrathecal, intraventricular, 30

t r ansder ARI® @B eorfigsEaioheous appl i cati ons, subcutaneous, intraperitoneal

i ntranasal, enteral, topical, sublingual, rectal neans or locally on the
di seased ti sBugaafuneubsiiutgdcsisubpidrted BfurylTivel-pyrdaainytigeiupt he i nventi on may
al so be applied (coated) on the stent even incorporated into a
controlled-rel ease matri x. 5l n several enbodi nents, the expected
therapeutic effects in termof treatnent and




prevention that follows adm nistration of rostafuroxin in individuals
carrying at |least one of the core SNPs and/or genetic variation in |inkage
di sequi | iwoizannvd4BB8ewi t h can i nclude but are not |imte@dCrEP2@0@¥E88i on oOr
reducti on of cardiac hypertrophy and insufficiency, cardiac ischem a,

i ncreased vascul ar reactivity, vascular 10 stiffness, increased vascul ar

t hi ckness, renal hypertrophy, renal failure, glonerul osclerosis,
proteinuria, cerebrovascul ar damage, s$2roke, cognitive disorders, retina
damage. Such effects are expected since all the above nentioned di sorders
are directly or indirectly consequent to the pathol ogical increase of blood
pressure (grrdes hydrogss: h¥trgf; davper herehRRubeitUER bysOROEMARORED 15 by
rostafuroxin in individuals carrying the core SNPs al one or in conbination

wi th each ot |lq2ri§hy%§grl] ?ﬁ@&tﬁﬁé&f@%% §ﬁ}£@t,ﬁ.§b;9\/\8 SNPs and/ or

genetic variations i e riumtherewt In addition, due to

the ability ﬁg id ﬁ%@hg{] %g@%ﬁﬁﬁg%@% ﬁ?ndsgf?n Jule %nrji of hypertension

such as i ncrease on and activatf®on of the Src

signal transduction pathway, 20_organ damgges other th ose djrectly
caused by i B BISOEEneLEY L2 O d T 60 L ba IS 2 hess
i nstance, individuals carrying the ADDL Trp460 genetic variant, for the
sane ¥ evalkybfalkanybang ey aioeps dieingd apsubsiitigad rori suostieira byfa qgaternary
cardi ovascul ar conplications than carrier of the Gly460 ADD1 variant. Al so
hyper t ensimeoniuni grodpiar snevor mdre PR NBPBoforplyasmidiooapaamididoisphayr hi gher
rate of cardiovascul ar conplications than individuals with | ow ouabain
pl asma | by &IRARA asd hiydirexypbl ood pressure |evel s. Even though the precise
mechani snms of the 5 increased bl ood pressure drop after rostafuroxin in
i ndi vidual s Rar RA B MdepeAgéntBNBy&logeRe nfhAciozdce ofiRyISNSuLRiRitéP lor known,
they nust be related to the nmechanisns triggered by the nol ecul ar targets
o on o SBEAUEE BN on@NRAORIAUIEDGGR 10 TET e nDRERof B Briiche! BRgh 0 Lhe
bl ood pressure drop 1 nduced by rostafuroxin are expected inindividuals
carrying, at .| east, gne of the.core SNPs genotypes.. .10 | 0 enhodi nent s,
o " et aa Y plock] 26 BaD o eSS cnosRuE Sblee O
rostafuroxin ranging from0.05 to 0,15 ngy/day (|QM/dOS€S% are expected to
i nduce aYgi@Hiaied Mebk P B@’éﬁ;ﬁ@”@h@&?@%&ﬁc High EPtigBalls Cafaining apRbsE
ranging from1.5 to 5 ng/day (high doses). In particular, the | ow doses are
expect edhetergatoanen®san frippe prygerdrodfuppesigiggendr op of about 23 nmHg whil e
the 15 high doses are expected to produce an average bl ood pressure drop of
about 15 mﬂ—@? isnhyrdgén,omethyl arh€2-@4dli alkydu dhis akyir lyeing aisubstistecooe of t he
core SNPs these dosages of rostafuroxin are expected to prevent the
devel opnemstidiited dyHrevarsaoleaNREORDI iof oy INREIRELgcd BYy@dxpput not only to
hypert ensi on such as cardi ac hypertrophy, cardiac failure, increased
vascyd ar resp8t @9ces, : il ey _pgC oSl 8a. IAour i a,

Y4 RS! ROCES: inbepehddi Woﬁ%%%rgerﬁét@g?e(gi CRCHRIIOS €5.0% %ggrngg

pol ycistic renal disease, retinal rovascul ar sor

Z’fﬁBLE{ e RS TR Ao f@%ﬁs ﬁ%ﬂ?%ug%ﬁﬁ# o ] 'rbdi%e o it one
Ui g 1o sBEOOR g SoNEr ORI oRd R con B30aNY 52" (el ke Bl 68 | oo

500 jig. According to the dosages, |ow doses ranging fromO0.05 to 0.50

ng/ day (N&RI§BERN ferm @gunsupslityte W%‘W/&atﬂéﬁﬁgﬁé gnsufaedPentapl ood
pressure drop as conpared to high doses ranging from1l.5 to 5 ng/day (high
doses). bn hadeimirmhetdrooyatioseg, mudidnaky sont@iréng @nbihei igienoathrochoteni ght

bl ood pressure as conpared to high doses. In sonme enbodi nents,

admi P st fratri etygeh dr gsifaf orrmikdgert, or /S ismydvogbnadncRP iy amidies; 10 | east one of
the core SNPs in conbination with each other and/or wi th other rel evant
SNPs such as those included in the CANDI , 2 and GAS5A SNPs (see profile 8
and 9, exanple 2), rostafuroxin is expected to i nduce an average bl ood
pressure decrease ranging fromabout 8 to about 22.5 mmHg. I n sone

enbodi nents, adm nistration of rostafuroxin to an individual carrying at 15
| east one of the core SNPs in conbination with each other and in
association with other relevant SNPs such as those included in the CAND
CAND 2 and GA5 SNPs (see profiles 8 and 9, Exanple 2), rostafuroxin is
expected to induce a average bl ood pressure drop of the office (systolic,
daily) blood pressure 23 nmHg and of the nightly blood pressure of about 9
nmHg. 20l n sonme enbodi nents, adm nistration of rostafuroxin to an

i ndi vidual carrying at |east one of the core SNPs al one or in conbination
wi th each other or additional relevant SNPs, results in an inproved
response to rostafuroxin if conpared with 33 the response of the

. e



rel evant genetic variations affecting the response to rostafuroxin such as
SNPs of CANDI genes, CAND2 genes and/or GA5 genes, which include but are
not 15 | iwotzed/i4e03854961 (ADD1) , rs4984 (ADD2) , rs3731e0G&PRADDEISS9
rs914247 (LSS2), rsl1045642 (NMDR2) , rs10502933, rs2131127, rs4309483,
rs4739037 and additional SNPs. ldentifiable by a skilled person upon

readi ng of the present disclosure (additional SNPs fromprofiles 8-9:
rs10923835 (HSD18), rs947130 (HSD19), 18s880054 (WAK1). 20In sone

enbodi ments, sequence information conprise at |east one of the sequences
SEQID NO 1, SEQID NGO 3, SEQID NGO 5, SEQID NO 7, SEQID NGO 9 and
SEQ I D NO 1R1@ant1éirarefmdébéf?@ehﬂ’ﬁlh%@@ehocrm@@ iy, ooy R1@aarmdb|e134tanéﬁdl cted
wi th correspondi ng detected seguence |nforrrat| on such as SEQ I D NO 2 SEQ

I'D NO 4toq§ﬁ@ rhRttNGhe Bitr o?%ﬁ AtBNErnBa <2 arrent x V\%Uﬁﬂé’d Qd-D!

respective NMore parti arl'y, 1 n enbo ere sequence in or matron

conpri se of the sequences SEQID NO 1, SEQID NGO 3, SEQID
NGO 5, SE%%PES@ 3&“8@ ID NG 9 and SEQ ID NO 11 and an inproved

response, to ros af n_can redi cted th.co.rres 0 dete ted
1ol e SbAeidl b ey St BB oh g RSEO PR RABCIIS8S o e FURHES |
NO 1, SEQ I D NGs: 15and16for SEQ ID NO 3, SEQ I D NGs: 17and18for
SEQ 1D Néier@'SCSEQ)’SI, i Regiculag Zaang EOSCZDGWSQPPEIED'SWN@&W’ theranixtyregss 21 and
22 for SEQID NO 9, and SEQ ID NGs: 23 and 24 for SEQID NO 11. In

sever al waethadi metabs|ites mdnibehoetabolip presessand oaithe agmpegndnoieformilar (at i on
for at | east one pol ynorphi smsel ected fromthe group consisting of rs4961,
rs4984, mThaoD3ERaivatisd4aslited helkir Riicates 2@HeACallyr 88088 4ompelind@?2933,
rs2131127, 15 rs4309483, and rs4739037.In particular, in several

enmbodi ”Efdrﬁt,uleﬁdfwwdh%'tanﬁ@b?té%i oﬁ@@f»‘ﬁﬁéclﬁo!o fdél HEtWrt‘ies éé&oﬁ:fﬁ@éd GRARRE Se SEQ
ID NO 25, SEQ 1D NO 27 D NO 29, D NO 31, SEQ ID NO 33, SEQ

1D NG 3 emﬁE@w%%JNeorrﬁ ulka § éﬂk@n’h&l Ao f%%@on%)#\ﬁr ||“ArétudeSEQ>rI QXWB 43 and

SEQ I D an | response 0 ros oxin can b (? cted

wi th correspondi etected 20 ence i nformation such as . D NO 26,
Seq | B NEPBE %f&%f(f’tsdneen%r B 457 V'sEbamtS‘Ci\@OUQzP”dg‘?:%‘i%‘%o %,
SEQIDNO 38, SEQ ID NO 40, SEQ ID NO 42, SEQ ID NO 44 and SEQ I D NO
46, respB'tﬂdi'fKP@ IgNs @Gnttﬁtée Bg,at?,k@mdaqqrwm n embodi nents where sequence
information conprise at |east one of the sequences SEQ ID NO 25, SEQ ID
NO. 27, Betrencens alg®magedolUs ratens d,59334, Biawhi 83,2 nOu@drias,al SEQ | D
NO 37, SEQID NG 39, SEQID NO 41, SEQ ID NO 43 and SEQ ID NO 45, an
i npr oved1993pl§efsd, bp anddhafrelated supgpociny indorpradidnc {eadhvintdrpoated spogidi ng
detected allelic sequence information conprising SEQ ID NOs: 47 and 48 for

SEQ 1 D Ny rafererideQnl it ém&ety% el deScribe theBynithedi¥land biolSGichll &xtMBof S1 and
52 for SEQ ID NO 29, SEQ I'D NGs: 53 and 54 for SEQ ID NO 31, SEQ I D NGs:

55 apd S/heH, FodGhags33. SEQ ID NOs: 57 and 58 for SEQ ID NO 35, SEQ
’D . Rstlrobado SEG 1D NO 37, 10 SEQ ID NOs: 61 and 62 for SEQ ID

seq 1o B slegkd PR S R5eatd g iuble A NPT n RO cu o

sequence for an_be obtained u nal.ysis: GenChip from
ELUM Naeh? R RER 6 et RGP oSty RRReT i S1E5Ya 15 okt |ed
person. | n sone enbodi nents, the nmethod for eval uating rostafuroxin therapy
herei n dif5816ewiNG: apiolngiGed racyvive dap ysedsheteimwitareferansei e sospb@4Nt or t he
core SNPs sequence information or a portion thereof such as the priners
from SEQndiTalS tBE toalBFEQor Bialer obgamy saftagts rofExeatpiucoxdn,ber owlating done
enbodi nents, the nethod to evaluate treatnent wth rostafuroxin 20

conpeo sesostdfercxint eata tvingfmathe. Bygegitainsdtivitiegadfi restasurokio inblade butarei t her
men or wonen, with age of at |east 18 years, of various ethnicity including

Caucasi aHothhrté’d $&s€fﬁebtn¢é‘ﬁwhrb‘?§drﬁ8f EHe &Jé&rﬁfﬁ?beﬁéﬁbrvé’e%@ﬂ ABfrhaldayiom t h,
but not limted to, grade | 36 or of prifary hypertension, untreated or

on treat BF?Itter%enb the QA% ﬁﬂh‘u% &Hd QFt?céEL‘B{%‘ @?Bb&@auﬁa%&%oﬁﬁaﬁﬁneh 9 no
nore than two anti pertens ve agents, W thout severe or

hypert ensi on or secondary hypertensi on (which includes a hrstory of renal
arterial disease), w thout associated conditions and no nore than 5 two
addi ti onal cardiovascul ar risk factors, w thout surgery or diseases of the
gastrointestinal systemwhich m ght influence the absorption or hepatic

cl earance of rostafuroxin, not on treatnent with any other investigational
drug fromat |east 6 nonths before rostafuroxin admnistration. Patients
can be treated according to the 2003 gui delines of the European Society of
Hypertensi on and the European 10Soci ety of Cardiology [Ref. 7]. Bl ood
pressure can be nDnrtored under anbulatory condrtrons accordrng to the

o Y T .



anbul atory bl ood- pressure neasurenent [Ref.8]. Measurenent of bl ood
pressure can be perforned by enploying oscillonetric recorders or any other
val i dat edwd2ommiasdzat ory recorder or sphygnomanonet er. Blpowdrpoiessisse shoul d
be nonitored at the armafter the patient has rested for at least 5 min in
the sitting position. CGenotype of the patients can be neasured on a bl ood
sanpl e taken at the brachial vein. The DNA will be extracted fromthe bl ood
according to standard procedure [Ref.9}4 or with the use of customkit (for
exanpl e Promega genomi ¢ DNA 20 purification Cat A2360 or Q agen PAXgene

Bl ood DNA Kit), stored and genotyped for the SNP of interest using a

sel ect edfgrigl @ﬁ&@péﬂéﬁﬁbn O$USESIREY Hye tide ABcomRBBY inctdast dlegmdthenousal | elic
di scrim nation) n sone enbodi nent's sequence i nformation can be derived

usi ng mepRedsn AR 'ahaaaﬁlﬂe?atmhsgn%hé'NaeR_ P55 Ahd SRANY AR P CBiclogig, at

| east one o the core SNPs in parti ar the sel genot ype herein

descri be S .0 eqs d nal
rel evant g@l@e%bcgfl rgéta:f 8’% C%%kﬁlfﬁ Qs%‘g\h@f 59%%%Iﬁgﬂgﬁ%1$nﬁ %‘ﬁcgul ar

t he sel ected type herein described, and/or _havin rela ed sequence

| nf or et ASPUAED 09 LR 861G YPIIRJR0S PLBBR S CBYNE Rk AR Phae @néﬂfﬂstance n
a defined pharnmaceutical conposition, once a day oral route, in a
dosage riwvgiveg iy exnbesis apdstrappgsl | of FEIc8ERBYS/ qq@%ﬂﬁb nRyMaliagtianetheen
7.00 and 9.00 10a.m . The treatnent can |last fromat |east 5 weeks to the
entire patiérationsin thedNa-KrpwopandBrodaneed by atitleciefgeaetic vafiatpesdRet 1,
variations on rostafuroxin activity formthe basis for a nethod for

predi cti ag3f ared ponaglizationant f@fras wfi ygenteasionnslistaidealby FHee comidmoichnt
conprises: detecting a genotype in the individual for an intergenic or

i Nt r agenkfedts HIAHRICIAgESER $aiAhethrid Qﬁérbh@nsg"rptﬁie QRIS P Gref SKENS3, 15
THSD7A, FAMA6A, LOC389970, HLA-G and TTC2 and conpari ng the det ect ed

ge“OtypeB g{l %¥t.ﬂh\§é Yo ‘E‘ﬁé}éfufré»&‘ﬁ Qlép Eq&ff éeatrf‘o‘t Wnkt8a ik npun
response ostaruroxin, e previously | ent| e genotypes conprlslng at
| east , one ntsel cted fr ntthe consisting.of rs2345088,
1ok 7B LR ShE T FaBiadie, e Bedbd B AR WLT AR SRS cr
"detect” or “"detection” and "detectable” as used herein |nd|cates t he
det er ni nRIQIGAVGE. GIREEEAPSERISES, any & dailyE et eniGeCRisEbRPBIThAICIYIGR quence
or genotype, in a limted portion of space, including but not limted to a
ti ssue sarﬁmeesesascasuswrtgacarteﬂal nsengsis, aétennaeemtamyc@mll S0giondasiy sapdt r at e.
A detection is "quantitative" when it refers, relates to, or involves the
measur emaddlitiohalgactivitiesyidentifeaibei ity afskillee pemppu.mﬂ)n( sasing ef ¢ne edesent
quantitation), which includes but is not [imted to any anal ysis designed
to det er gisBRstike anounts or proportions of the 5 conpound. A detection is
"qualitative" when it refers, relates to, or involves identification of a

qual |3y @g éféé&‘h‘p@&mhhtﬁecﬂ%e Ht”glsbl'&sht%f rfﬁe%olb?lcﬁt 'a\éﬁvuﬁ‘@é'%@é@&&teb%ﬁﬁm her

tar?et or S|gna not quantified ecting a genotype can be
o gener SRR ae iR B ar BARUMAT L SRONGMARY SRR TS <evEfy PP * o™

DNA sequen assa eti.c. PCR. One of this nethod aqman
Aosay (AR RpSEHetS RR A ST St B sl BED 4 Sl .%Fntetq bR as
used in the present report to genot¥pe CANDI SNPs (Exanple 3) and ADD1,
ADD2, HSPA®/ityrgompared gshe piotegic iyiBheliciteshia Apdivdugls %m%%'ﬁaﬁh?‘ or
nultlple SNP anal ysis utilizes several conmmercial platformand avail able or
cust om GgeestChvasialibnsy vari abl e nunber of genes (hundreds to millions) for
each chip. In the present disclosure the HumanHap 1M Duo chi p genotypi ng
Beadso Chiagdiindaltyhgirlckl rogtiafoxinfactivitymsldosfgeitepeadyntyathmizthridsygesras ype t he
SNPs in Exanple 4 (rs10502933, rs2131127, rs4309483, rs4739037) 20 and
Exanpl eshéretddéscribBdt RtoWeimogevdrhl iR ERRERID S RlifS ngirf"stffahi%n' ’tﬁ“ vi dual
is the sanme genotype associated with the rostafuroxin response,

response of the individual to



39 rostafuroxin predicted to be the known response. The term "response" as
used herein, with reference to rostafuroxin, indicates any fact any action
or changewof2ociangissi on in the individual that are associperaP2410/063389

adm nistration of rostafuroxin to the individual. Exenplary response to
rostafuroxin in an individual conprises 5 blood pressure drop clinically
relevant. In particular, a blood pressure drop significantly higher than

t hat caused by placebo and specifical lly at | east equal to 10% of the bl ood
pressure val ue before treatnent or able to bring the blood pressure val ues
equal or lower than 140 nmHg for systolic or 90 nmmHg for diastolic bl ood

pressur erddtafoRim esviteslimBvitisalst deryie) iegl geastid vatidRnsCANPrdosespondlegect i ng,
e.g. in the isolated DNA of the individual a genotype in the individual for

an inter gefiegs@bf hoddiRgefiLefi&gi on of a gene selected fromthe group
consi sting o eps DDE \DD2,  ADDS, CYP11A1, HSD3B1, LSS, ABCBL/NMDRL, SLOOAC,

and comgel g hgsle %‘J%ﬁ il RTS8 astobidY SO e AR Y Peg
donsi S0 RgTea feTRsedno adbe iy é@%%@% (R abbicigia g ﬁvzﬂ%]"aat\rg beot a

genetic variation in |inkage disequilibriumtherewith. In some enbodiments,
t he net hoatestasd mitht ﬁ@th%ﬁﬂﬁs@cb@ﬂé@% i fgntiiagtan Sy peskilied Rersandi whiaial f or
an intergenic or intragenic region of a gene selected fromthe group

consi st i mglugle MECEXE NoADRAGA to ASTERIiON 20 biaQRTkerdTHR_SAGIated \@itihe Dlolgkml FXYD2,
FXYD6, FYN, NEDD4AL, NKAIN3, PKD1l, PKD2, SCNN1B, SGK1, SLC12A1, SLCBAL,
TIP1, UMaBjvigndniVdtectiancofcnialrsiggs bhe alieéreciiniehl gefoohytion wsddtiateéto ousl y
identified genotypes 40 associated with a known Rostafuroxin response, the
previ oustne 'b‘iiﬂ&%lbéll QELNGEN I XRE SINaRTERMAY St RirtidUPAS FefBRthcBOtY TRE PRIbEM

sel ected fromthe group consisting of rs242093, rs1996396, rs10503806,
rsl132517 10102024, rs526302, rs544104, rs3102087, rs5183,
r s3772625%33[‘%1‘;’45%90%‘1?%2131127 rs3741550, rs2217342, rs10927888,
rs660490 r594 rsl10790212, 1 r59

" s190 palfbsE AT ad ety S5Bi5ePSepLasShsws SIUTIRRE%h £ e SRR
rsl7786456, rs7696304 r32725222 rsl17199565, rs2758152, rs1057293

r $1696072P Ingiédug)nadryingsa ggnate variatign sseerdindtpihe pigsent disslosyepresults
rsl1428571, rs435404, rs12908787, rsl11647727, 10 rs880054, and rs11064584
and/ or ofn an tepreved rmmaeﬁ@matafurqnﬂkﬁgtéedncﬁdquau ibriumtherewith. In sone
enbodi ments, the nmethod can further conprise detecting a genotype in the

i ndi vi dulil padicudar ant ‘@ngexvied masponse’agenne gemgeoof die prgsared dedoiptied from
the group consisting of ARL5A, ATP2A3, COX10, DPH5, FAI M3, FAMA6A, HCQEI,

HLA- A, Hftidated I®-dahaRcB&actilifiéel ol/68thfurblinHtodotéctel GE-BRIRANIdUED, WABRA2727,
L00644192, 100649458, L00728360, L00728316, PI GR, RCADH5, RP3-377H14.5,

SHIPKD2 Ay §h%ﬁ%€t m %E@%ﬁts I%gﬁ Aeht B85 MR he ? fl eflendBd rteMatbn,

conparing t genotyp previously 1dentified genotypes
associ at r | fied
genotypeie"de?ﬁ%”?.oﬁbméﬁ“e@ﬁ% SR st ey %%%ftz%"?ﬁéégroup
conS|st|ng 299618 rs98 3372 %5721 33%} rs7521668, rs ﬁﬁg h
rs499866% rdu‘%"féé 35o%na Hles gyl §FTVQUS 2697 Ag8S Qrsﬁ%‘*éE jons
rs5013093, rs2345088, r56718282 rs721207 r52555500 rs2461911, r58179654
41 rs 190@&%!153'3’[?@ M?YB%@GW@’Q&B p@aszular s &@%B@Nedg” 9@@1@?903W Be Q?B@L
rs748140, rs4710592, rs2743951, rs10159569, rs3087816, rs10493940,

r s1687718everas@Bbedir®nts, sy1d0 a46ragese SEwsljc biodd msessite gsdreased/fam of a
genetic variation in linkage disequilibriumtherewth. 5In sone

enbozih meabsut 2h enmiy hodbbat 1R metiHgt cargparet s bk ptessues ingbsu@di in ther ei n

di scl osed can be perforned by a systemthat conprises a first conponent for
genot ypi p@ivid\ad prisr fPRbHRE teakearnem. for the classification of patients in
responders and not responders, and a conposition conprising rostafuroxin
and a pharnmaceuti cal acceptable carrier at the doses ranging from 50-500 7
daily. 10 In sonme enbodi nents, a systemfor predicting a response of an

i ndi vidual to rostafuroxin can conprise a probe for at |east one

pol ynor phi sm sel ected fromthe group consisting of rs2345088, rsl16877182,
rs16893522, rs2461911, rs5013093, and rs12513375 and a | ook-up table
associating results of probes hybridization and previously identified
genot ypes.



151 n sone of those enbodi nents, the probe conprises at |east one isolated
pol ynucl eoti de selected fromthe group consisting of SEQID NO 2, SEQ ID
NO 4, SBQolDi@s036, SEQ ID NO 8, SEQ ID NO 10 and SE@cirBrbido/odsdsor a
fragnent thereof, the fragnent capable of specifically hybridizing a
sequence conplenentary to SEQID NO 2, SEQID NO 4, SEQID NO 6, SEQID
NO 8, 20 SEQID NO 10 or SEQID NGO 12. In of those enbodi nents, the
system can further conprise a probe fos at | east one pol ynorphi sm sel ected
fromthe group consisting of rs4961, rs4984, rs10923835, 42 rs947130,
rs914247, rsl1l045642, rs880054, rs10502933, rs2131127, rs4309483, and
rs473903kh sklepehbadiraentst &€ iMpeRRAC AstpeAsPdapeb@tddfitaadtbypre hesrhgé ed

pol ynucl eoti de selected fromthe group consisting of SEQ ID NO 26, SEQ ID

D na " aB g PENEYE8 TREL MO e Ry PRI RS et R 26 or

Ceauence! ENIFLEBh e by S LRTB RS oy Figch 0y et BhBe” e

ID NGO 32, SEQO I D NO_ 34, SEQ.I. .3 EQ | 38, .SEO I.D NO 40, SEQ
I D NO 4EfeS§E% ngaReedsn tge 'M&%@ﬁféﬁ%&‘ﬁ?ﬁ Sﬁ*é“%gl?ﬁodﬂrﬁeé’?r% he
probes can have a sequence selected fromthe group consisting of SEQ ID NO
35 t o> SEeMbpdients @n impravegddieaporsteat] b Aeinachky g svermdeAeceerisindeet ubes
for blood sanples collection, buffers for genom c DNA extraction, DNA

anpl i fi cafficorsystalig. blppd rpressurb udridéor, nightly drloakiNPiresswry ret dpastndneadddithe onal
conponents identifiable by a skilled 15person. In several enbodi nents,
several pfficeeslistatis islaod gessied deareasentiiae iSNRYrifivanylg iggeatenie igsi40% on)

Real -time PCR SNP genotyping with allele specific M3 probes using

Pre-Desi gtps KRW2rassay aCkorfakpoPBingNRv&ra e taetékk e gsRYtdd PMHRBinap/idLi
real -time PCR systemfor data analysis; b) Allele specific PCR SNP with

uni ver sa : r : : ' : ' e eal tinme
PR syst SUOPIENSenE ARG . ShbrEiiniifibrae Sloh “5 IR RAloBlazee
detection; kinetic PCR, and e) direct sequencing. Additional procedures
t hat f(;reﬂggf%é rlleostacgf%ﬁgerfor m single SNP 43 analysis are identifiable by a
skilled ﬁerson and will not be discussed in further details. In several
enbodi nehf'e e "YRPERHIECEIPSEoRpr PLEAGR S 3L HIEE HETRIR khelegnpe o
(mcro-array) fromILLUM NA, AFFI METRI X or ABI or other specialized

conpani eblood paasuie indieatesFodeoigaspinds @ Measuigndleineoni or espestetude in
a single gene-chip could be relative |low (20-30). The nmain conponents to
assenbl evaluspca fset of dfmdcpiggsarcemeasertnents ipeeformagdronpandedisiedsal DNA
purification, PCR anplification of purified DNA with specific prinmer mx;

f ragment ptddereraiited ampuhner fhetdigerdiiéd btestdpigoduetgicahylaeiesahivesw of t he
anplified products to the mcroarray and stai ning of 10the bound products,
scanpi ng VS h ' &Y. ' eTeLfects
of gggnet Pgﬂ%ara!&gtb i %ﬁés%{e\ ttroolget3 a E%%%ﬁ rgiéléctn !d\ﬁtl? ﬁ%fﬁgn@? ﬂded%gi%%gu@'r Tﬁé met hod
for idengjfyi Lndi vy i i '/ - 0 Lp. The
ot hod c SRS B Reo b e Eleieh DRI ERR AR, DAL REEE oy
one of the nucleotide, sequences of SEO | 1, .SEQ ID NO 3, 15 SEQ I D NO
51 SBQ | B R9eS Bprer OB imk TRy RS eTIope) RroR g IR UG el Magent ¢
regions of the individuals, wherein the presence of the core SNPs is

corr el at 6@icWeththeraveipde deerense pamisentitable Sy 4 skilsd persanswea readingicfual . 1 n
several enbodi ments additional relevant SNPs herein described can al so be
det ect edthienprelentmiisdioslireor i denti fying an individual with inproved response
to rostafuroxin. 20 In sone enbodi nents, the effects of genetic variations
on rpst affhe axinh “effite bldoy pressareheas hidsd hefain irdicates tite bodi presaure ngvel

t herapeutic response to rostafuroxin in an individual with a cardi ovascul ar
condi ti omheahRd"BY RE HYBRIArS 85 hitdd Bbufdteryl BE suftdbleOsdadrERK sOch @sSal d

i ndi vi dual, wherein said individual has béen determned to be a carrier of
at | east one of the core SNPs and/or of a genetic variation in |inkage

di sequilibriumtherewith. In sonme enbodi nents, the effects of genetic
variations on rostafuroxin activity form



5 the basis for a method for treating an individual with rostafuroxin. The
nmet hod conprises: obtaining information indicating the presence of the core
SNPs and wptoomakdsg on the additi onal SNPs affecting rogCafpeaxiossssesponse
in an individual and adm nistering rostafuroxin for the individual having a
genotype associated with the inproved response in a dosage ranging from
0.005 ng to 50 ng, preferably 10 0.01 ng to 15 ny, nost preferably 0.05 ng
to 5 ng. In sone enbodi ments, the effegts of genetic variations on
rostafuroxin activity formthe basis for a nmethod for treating an

i ndi vidual with a cardi ovascul ar condition. The nethod conpri ses:

adm ni st gpmREn@haRtrAsRr & BRclronit/BP Raior@srt oradtditfdnar ebvipmaaP Iiehtifdble
rostafuroxin, wherein the patient is a carrier of at |east one core SNPs
15and/ or variation in linkage disequilibriumtherewith. In
sone enbggkégﬂggqﬁ%ﬁgwcardlovascular condition is hypertension and the

nact ot ¢ 0 B AR RohE Bk asi it BB BT g Prad@Bids ™ 2,

3823[3}3're&%<i¢p§nlgbﬁt§”ce"t?mﬁ‘lt‘ﬁ’@”%?hé‘é Bohke il SoRPTifE. Ciaaipe.

herei n described, 45 C) administering a pharnaceutically active anount of
r ost a¥ ur ekckopis klged PAEIBINE SEEPrder npartsh acerqing de dolter's| raghody e

pol ynor phi sm sel ected fromthe groups consisting of the core SNPs herein
descr i beddditionatetuguseritadertifiabte mga skided pdisins her ei n di scl osed,
rostafuroxin is typically 5 admnistered in the formof a pharmaceutica
conposi t iTha tefdudhydrocostiiazios” aa0sbde hpredm ardichtes adirstelmeediuveticl drkg@in i n

t he pharnmaceutical art and conprise at | east one active conmpound and a

vehi cl e. th@tﬁléﬁé‘blw@m&'a‘%‘:ts By ithSh HeekiBnéyliabateR @in WatdPah@Has medi a
acting usually as solvents, carriers, binders, dil'uents or excipients for a

rostaf ur pxid é@%ﬁ%‘r‘@q éﬁ-B{SP[e)a's?E-@ ti;@tré ey FQrﬂ)BéhédtHHg%%n%W %QIf&fé%M

i ngredi ent. erson e art e varlegy of such

sol v ts arri et dlluent or I t_.conpaounds_sui able to f te a
har Hhcedip JGT CaRHuLY oo BEEP ifiae BB biRte el 1 regeet?ﬁva@ﬁqqogﬁ 1y
enpl oyed adjuvant, carrier, diluent or ex0|p|ent may | aced jnto

form of P HERB AN dbbigh PlgRd RiRssUIRifaVINg %@a@e@ E%fét@&hlor%ﬁd in
such form may be enpl oyed as solids, such as tablets or filled capsules, or
| i qui ds ﬁacﬁfé§ﬂ§6p Y h@heeﬂgbwhne@mﬁ1féwmd§z@ﬁ%y0@eﬂwmph or capsul es
filled with the sanme, all for oral use, or in the formof sterile

i nj ect abAecsding todhe presemalisadseralthd respoose ofas uldividaaletousstasepxin3sich
pharmaceutical conpositions and unit dosage forms thereof may conprise

i ngr edi eptfécted BPCEHTRMt dHAic PaRRRINs aRa. |n\Mdah|dmlaer}/hghbl@%btdoﬂdé'
active conmpounds or principles, and such unit dosage forns may contain any

sul t abl epglhREbhiYMsANBLBFe Bbidkltible #D e idiRal Q" Getidtie CRTETRA &utsqﬁgq Wi th

y dosage range to be enploye sone |nents
rost af ur ed. i. f The
anount oﬁ@ EOM;e ﬁp gund Iggﬂ[:nugci "I y%’\g%mggﬁ%ggﬁgé#'w I Hcfyatees Bag%rte\ﬁ e et er i ned
by a phy he ht 0 evant C|rcunst ncludlng t he
condi i ooty Fials Bese Be stholifon BlseeSdledzinpi S aio ACBrIS O
conblnatlon the body_ wei ght, and response of the individual patient,

t he sevefh®& prqgfpnt H@C[?étlfferﬁN Bs ﬁrﬁﬁd@in@u’faé'ﬁas tq38 e kecateshire@gl injfagemc
effective dose is from0.005 ng to 50 ngy, preferably 0.01 ng to 15 ny, nost
pr ef er abrggion @ angene &.grginaintroniggle exoadniagicns af ithe geee) duyintefpeposi t i ons
may be admnistered individually to a patient or may be adm nistered in
conb2mat regionvd flinkiidargergeaing, thar agstypicaly compesed Dhgeadingctdgiensdwitlages of
the conposition to be adm nistered to a patient range from0.05 ng to 5

ng/ day. RepeiediymEneibdshs with endrRiv Rutgopf delivery, rostafuroxin is
preferably forrul ated 15 as parenteral, topical or oral conpositions, nore
preferably as oral formnulation. The conpositions for oral adm nistration
may take the formof bulk [iquid solutions or suspensions, or bulk powders.
More commonly, however, the conpositions are presented in unit dosage forns
to facilitate accurate dosing. The term "unit dosage forns" refers to
physically discrete units suitable as unitary dosages for human 20 subjects
and ot her mammal s, each unit containing a predeterm ned quantity of active
material calculated to produce the desired therapeutic effect, in

associ ation with a suitable pharmaceutical excipient. Typical unit dosage
forms include refilled, 47 pre-neasured anpoul es or syringes of the Iiquid
conpositions or pills, tablets, capsules or the like in the case of solid
conpositions In such conp05|t|ons the conpound of t he |nvent|on |s

o ~ oA . o s 1



5remai nder being various vehicles or carriers and processing aids hel pful
for formng the desired dosing form Dosage treatnent may be a single dose
schedul e wo 2a11muBd3Bpl e dose schedul e. Liquid fornms suit ablraEpben/oessad

adm ni stration may include a suitabl e aqueous or non-aqueous vehicle with
buffers, suspending and di spensing agents, colorants, flavors 10and the
like. Solid forns may include, for exanple, any of the follow ng

i ngredi ents, or conpounds of a simlangnature: a binder such as

m crocrystalline cellul ose, acacia, gumtragacanth, gelatine or

pol yvi nyl -pyrrolidone; an excipient such as starch or lactose, a

di si nt egaéiteen BgENidRIE hREsed Berif imficales Br sinigediologicaPbtgdinfn®isuelr n 15
starch; a lubricant such as magnesi um stearate, talc, polyethylene glycol

or silicgg rﬁ el %ﬁﬁﬁalé”ﬁrﬁﬁ 39 ﬁ‘éﬂé&ér‘j%rtébr‘a‘t&o%ugh 0xd z?]mﬁwa%"’ea%lemd'ﬂg agent

such as sucr se or saccharin; or a flavoring agent such as pepper-m nt,
nmet hyl e flavoring. The tablets nmay be coated accordi ng
o el Rl et nh?% ﬂé‘ag

to met ho people skilled in the art of phar rraceutl cal
practice Par ent er al ositions are t | cal ase e tabl e
sterile IQF?%“& %W?pﬁét cdfigreiay @C%tﬁﬁ %CBG“ er 9 HF@ efﬁaferi ers
known in the art. nment i oned above, the conpounds of forrrul al in such

conposi t hemelagogst 9*?)‘”06513@?19& forg eachopf dpaanetic | varradigneneonsideragi g
between 0.05 to 10% by weight with the remai nder being the injectable
carrier padictlae ihitke pregest aisctasxire geaotypé do(dd¢ fardnspécitiegene ion pssi§oai ned
rel ease forns or from sustained rel ease drug delivery systens. A

descri pt Inoicatés rtiegra&sseniaibh vie Mtk@rﬂi@g&glle%e‘rmfeﬁt igdnetypen fal gmtbe
found in the incorporated materials in Rem ngton's Pharmaceutical Sciences.

The abovgpeancgémedr SO RS ypRI (925 R |aYsr5L“émc"ge?feedr%sﬂfonﬂﬁ6|@Bfe§rtﬁé

conpositions are nerely represent atl ve. Furt her mat eri al s as wel

processi u t n n's
Phar macer ool 7R, rdhons SanBhBe"eh sit snelrebeng o ﬁ.gﬁéhc%h%a ny,
Eastf(g Pen él \é@n@% whi ch |sf ncor por at ed,. her.ei.n_by ref eragnce | its

enti retyJI®THYED a1 AerfPE NG nIF%0 0Lt RESHYE I "adiEatse; aSsRAol & B?rpri si ng
at | east 100 contlr%uous nucl eoti des, is disclosed wherein one of the

nucl eot i BEFOF¥IRSINARA %e(ﬂﬂﬁﬂt@Sf‘PWB%%r@%?Rﬁﬁ'fécrﬁ?r@\fﬁf)p%sétl%’bt ed in any one
of the nucl eotide sequences 15 SEQ ID NO 1, SEQ ID NO 3, SEQ ID NO5, SEQ ID
NO7, SEQMN w03 qnbb@@@ntaDtMmetlcomr@tlamrpff@ﬁmtrosilﬁésr@zslﬂ aclimitis® frean

embodi ments, the effects of genetic variations on rostafuroxin activity
formt heirida&dtmlfmmarisaatd’uoléaéloronbdéhlﬂ fsglantpchrirangethe gseipulconsisting of

t herapeutically or prophylactically treating a cardi ovascular condition is
di scl osefs2326088, FelaBIH1682MPS1689S5R2 0Y4ZH61918, ¢e6THIDABE AeRE 12513375

admi ni steri ng the candi date agent to an individual carrying at |east one

Pgllxégggggiz glsgcm%été@raé gg%gr SNPoPRRRS | 0oiletlcS AR in ivkaBd 7182,

1911, rs501 49 sl or a polynorphisnTin

| 1 nkage gfsggﬁﬁﬂb |urﬂrtb8r[8v& Ry Edle28lPEHseRbh 28 SiRE: SR ARSI IRGRSE Lo

said can

indicated using the dbSNP rsID identifiers established by the National Center for
Biotechnology Information (NCBI) and available for example at
http://www.ncbi.nim.nih.gov/projects/SNP/ at the date of filing of the present
20  application. The wording ‘linkage disequilibrium” as used herein indicates the non-
random association of alleles at two or more loci, not necessarily on the same

chromosome, and relates to a situation in which some combinations of alleles or



In several enbodi nents, the candidate agent is admnistered to an

i ndi vidual carrying also one or nore of the CAND 1, CAND2 and GA5 SNPs

her ei n 5iwQi2oatm@so33l n several enbodi ments, the nethod caoThP2@entssaed by
sel ecting hypertensive patients and perform ng neasurenents and detection
according to procedures used to evaluate treatnment with rostafuroxin in

i ndividual s.I n sonme of those enbodi nents, eval uating rostafuroxin treatnent
in an individual can be perfornmed 10 by obtai ni ng sequence information
regardi ng at | east one pol ynor phism sel ected fromthe group consisting of
rs2345088, rs16877182, rs16893522, rs2461911, rs5013093, and rs12513375

wher ei n yBgetio hHrkas @d&burSmbr@dﬂr%syererqfueh@ﬁtuﬂfwrp@purat.eﬁfﬂh@ﬁcwoum bée
i ndividual. In some of those enbodi nents e sequence information

f%”pNg Sgéx%é:éé?%%m Oé‘eraﬁéorﬂf f&r%tléﬁq&‘eﬂgﬁ% é’ggg ﬂr%%el% ab%%@glng?iw #ﬁcralg \?e dSEQ

et bot e 34T i%%fwﬁnﬁﬁgn@g&a%%%?ﬁgﬁ?g% FeerbblRipi RS as ALFIAA R ot T
% fz S%@aﬁHr%gw%@SEﬁg@@ 513&8@? rﬂ%eq?ﬁﬁumﬁrbﬁgd%gg thaé'aflang e O

rostafuroxin can be predicted with at | east one correspondi ng detected
alleltc B@%ﬁﬂ@n@'éeﬂlﬁmﬁ%t'n@ﬁat@él'@dh@cpr%%?h dig@ogreurveonedreei HdinkPISEQ | D
NGs: 13 and 14 for SEQID NO 1, 50 SEQ ID NGs: 15 and 16 for SEQ I D NG

3, SEQ | Disk@silibrimmaRdan@ng dinorrSEQ-1 Bniicanke i8EQifidd NOs :skilled pedsdOusiog SEQ | D
NO 7, SEQ ID NGs: 21 and 22 for SEQID NO 9, and SEQ ID NGs: 23 and 24
for SEQ GenB@nk sdurdes uponmeeading b tee preedi disclosuret he eval uating met hod can
further conprise 5 obtaining sequence information for at |east one

pol ynor pH §6th& ¥nisddhflehtsOtRd e Qﬂger‘féti&:&}a?"[ahaﬂs 8h anSAdiGbuars Apbnse
r$10923835, r3947130 1SO14247, 151045642, rs880054, 510502033, rs2131127,

Eiﬁﬁf?iﬁ%a ik 390 ??”?'ﬁ%@@%ﬁﬁ%ﬁ@ss QB%BEE?)%:S%% %ﬁé‘? Wﬁﬁ‘“%g D
E E u EO I D 7 E
' o Bereppnbiingesg %SE‘%%N%N@ ey ecnaitiotierapedsAland 1 S0

sequence i nformation an, i nproved respaonse to Rostafuroxin can be predicted
with at [Ra&f %?d@@&?‘?%@ﬁﬁﬁ@???ga'aéﬁ@cqféﬁ rglgf0e e &g Reaifant coRraENEef ed from
the group consisting of SEQID NO 26, SEQ ID NO 28, SEQ ID NO 30, SEQ ID
NO 32, sE@ tondi@n 32 ansidividualoangen [seticuler M(beresefeﬁsedgtpnomtafumm 15 SEQ
ID NO 42, SEQ ID NO 44 and SEQ ID NO 46. In some of those enbodi ments an
i nmpr ovedind&admrme iteon Résorairelatizg rtoctoe treapnedi ot guteveritionadf lae@shdibor
correspondi ng detected allelic sequence information selected fromthe group

consi sti Bgsctiatsé® bRy bidisgiddl aanvityAdssoelatédd fobtdifoxidtn te-RdhRidDs: 49 and
50 for SEQ ID NO 27, SEQ ID NOGs: 51 and 52 for SEQ ID 20 NO 29, SEQID

T L e L o

NO 37, I and 64
for e PBtG ol B while SEG s8er% orn@ieﬁ@@%a §é§%%n D Nox:
67 and 68 E

" dlent § 1y PPIGOHR 18 gePRVIAL SRS 97 S PRisGdica e By aplels G tRTIent MESE £§ 1%  eat i ng
a cardi ovascul ar condition herein disclosed can be 5perforned by a system
t hat conﬁ?"t%)e@aéé?r@éﬁ@fﬁ@@ds‘(ylﬂﬁ @ plate of gempietepliysicdntential and pessitiunt
genetic variations as described herein. In sonme enbodi nents, a systemfor
det ect i ngocialswelsbeingu€bsditiode hpraily sespHieshincigNP)out mreanot Irim'éedgdisioodeﬁs
intragenic region a gene selected fromthe group consisting of KCNS3,
THSDIR, BAWMGISeadd3CadRPFA, thd derth “disdrderCaRdicates18 corsdtliors ed. thehéviayst em
conprises an isol ated pol ynucl eotide which specifically hybridizes to a

nucl ei ¢ gehviduB teaus %s§@6lét%'d”cb@f®cﬁbrﬁ'é]|a%n6Hﬁblﬁ2tdf(ﬂI¢e B@%}Y @bpﬁh§fé\‘(t§NP) in
any one of the nucl eotide sequences SEQ | NG 3,  SEQ I D NO

5, SEQ I f buffer
for the E&%i"ﬁd é@??e%?l Jgicguelage( uc Atgz‘lggc %‘%‘P@r@aﬁ%oh ﬁid?cﬂ{)ﬁugl tHdt

pol ymeri zation 15 buffer), and an enzyne to be used in conmbination with the
nucl ei ¢ acid sequence for the detection of the SNP. In particular, the
enzyme can be a pol ynerase capabl e of catal yzing a pol ynmerase chain
reaction for one or nore of the intergenic and/or intragenic region that
are investigated.



The term hybridi zati on as used herein indicates the process of establishing
a non- 20 coval ent, sequence-specific interaction between two or nore

conpl enenvery11st4s@ads of nucleic acids into a single hylpcrdgp2ovoiosssss n t he
case of two strands is referred to as a duplex. A specific hybridization is
a hybridization resulting in a 52 specific sequence-sequence interaction.
The wordi ng "specific" "specifically" or specificity" as used herein with
reference to the binding of a noleculeyto another refers to the
recognition, contact and formation of a stable conpl ex between the nol ecul e
and the another, together with substantially |less to no recognition, 5

cont act mﬁ\@blfsornaﬁhmomr@homngt@ﬂaltrfe ®oap! ex obedryeen itsagdrtianthie tRicmyl e and
the another with other nol ecules. The term "specific" as used herein with

égfsgfrz.egf felrtefteSis 8RR AnAGRAnH WAL AiEmse ExEfpldty g Ufidude h
Cna cat cluC A EREL o gk iRt W e AR GG R e Purd ceils oo
P hoaeanddeonian ) syadonts Sttt Hoans PeRaips: oR auydonLa s FREAL Rod

relies on thermal cycling, consisting of cycles of eated heating and
cool i hg weriatipasiaf sibiclore apd funedipes ef bpwftanngduwangwb& fheredpl i cati on
of the nucleic acid. 15In sonme enbodi nents, the system can al so conprise an
i sol at edTpelwardiogeessabatetidn” apesed hermin withybﬁe‘rem'cee‘s two itenmunideatesagi d

nol ecul e contai ning a single nucleotide pol ynorphism (SNP) in any one of

t he nucl exldticte tgeenche Sk itdhNQuchSthabEQel Dediirerité, ofEL firkt Nem 29, SEQ
ID NO 31, SEQID NGO 33, SEQID NO 35, SEQID NGO 37, SEQID NO 39, SEQ
ID NO 43ecorkbariéy My tHE3 odbdrerke bPMNOseddnd a@mThﬁh@MSh@lGBeQQﬂﬁHé‘ Htscl osed

can be provided in the formof kits of parts. In a |t of parts, the

pr obes, | i and a substrate
are corrprrltﬁgég?ﬁgﬁ%ttal'{géefg %‘B@ﬁ&giﬁlwgwﬁhﬂ% 'lg%) ?%e probes can be
53 included i.n _one_or. r d each rob can b conprlsed in
= cofhos LO101BpS §ee L P17 BobAL sE RN e dS e R0 46 FBRRrPER agent
In sonme enbodj nents, buffers enzyrre and sui t abl e cont al ner can be further
provi ded@8s NHIGHA | fchids b npEndlet  Wniteth elok icRrdigRRCHIZEnePN RSB s can
include 5 labels (a nol ecul e capabl e of detection, such as radioactive

i sot opes hymert&nsmhomwdlﬁmﬁr@arurrhmwmordy@@rdlamrrmmﬁmnfm ingieaga@s,
enzymes substrates, enzynme cofactors, enzyme inhibitors, dyes, netal ions,
nanopar t veseasar nﬁisﬂane@d sand iagaridls resiancb\sia)s rémadt fariiureavgld'rma,rulssclepisaa(i din or
haptens) and the like, mcrofluidic chip, reference standards, and

addi ti onpiot@uﬂtm@np@lyélstu@leahalfdu@éb@ bﬁétlﬁaISHhMagé @@fém@vak@ulamnscsra@tb ng of
the present disclosure. In particular, the conponents of the kit can be

prOV!ff’edMéﬁleﬁQ %}ZrﬂchéFh'ee éd&-ﬁtf tdllserlée %B&IEFrdlé‘&ﬁ >3y o l??cﬂ&?ats%ular” or der

to performt ods here ose normal I'y contain the

ComDOS! { LRl GRERRLRE B G0 SRSy L5 e "QraBsBApLE grdd en o

audio in 1 ons roni c Suppor

CD- ROVB, . for carrying out the i nc. edlnthe
it TheisghemE et dagise e 6P ﬂwsremd *’ﬁ%@%{ Pzﬁh%ﬁk'h%f foellsea

ot her packaged reagents and materials (i.e. buffers and the |ike).

Furt her &BeayQrdingoRrE@IeRy ngﬁf‘@’ﬁ'%dﬂ?"ﬁﬁ@éta 6|H“Qﬁ| conditigniaftestieg 8§r3q/er agent
or auxiliary agent of the conpositions, and generally manufacturing and
packagi ngf tfe adét ropylat@t imindesiriaézed S@@dtieﬁjaltldm@rpegbd)tn cskilincecerebralhe art
upon reading of the present disclosure. 54 In the follow ng section the
presemt dhdcéms woenplibatidnshie resparsiviaterd ygearpeoporiidn somealgxanpees antii ch are
not construed to be viewed as limting the scope of the disclosure.
EXAMPLEScodts Aaid dlRde20§13@81 IC 1S HIHDY d?ar%/pléﬁéﬁgbﬁ%sb@ GRS fedbNoft Bigo&T f ect

of genetic variations on an individual response to rostafuroxin. The sanple
for the pharnmacogenom ¢ study consisted of 342 individuals that were
genotyped with the HumanlM array from Il |l um na usi ng HumanlM Duo CHI P
genotypi ng Bead Chip according to procedure described in [Ref. 10, 11, 12].
Anmong the individuals, 169 10 were adm nistered the placebo treatnent and
173 the active drug (rostafuroxin) in the first period (5 weeks) with
denographics as in [Ref 13]. In particular, patients were random zed to one
of the follow ng oral doses of rostafuroxin: 0.05, 0.15, 0.5, 1.5, or 5

ng/ day for 5 weeks. Each dose had to be conpared to a placebo in a
crossover design. Since previous studies denonstrated that one nonth of
washout 15may be insufficient [Ref. 14-30] 193 patients that did not

recel ve a pr evious treatnent (NPT) were anal yzed separately fromthe 149

T Y |



For the above sanple of individuals a genetic association analysis, was
performed to associate the phenotype of the tested individuals wth the
SNPs det ewpeadiiimsdsde i ndivi duals. The sel ect ed phenot ypecofEreoniessse was

t he bl ood pressure response. 20 The SNPs sel ected for detection were the
1111170 SNPs on autosonmal chronosones of the individual. 55 The genetic
anal ysis was performed according to a quantitative genetic associ ation
desi gn where the phenotype of interesplis a quantitative variable (QI), and
the variables (factors) affecting the distribution of the phenotype of
interest are SNPs, therapy (placebo, rostafuroxin) and the SNP*therapy

i nteract pazsubd mrRAlttd Qrbddnce bf HBaBtsdoMted evadtene! Yeend etenpkshtions t he
statistical anal yses was the difference in nmHg bet ween the office Systolic

Bl ood Pr ggsHfishié BBR) sidied fi&sghd of first treatment period (SBP_5) and the
of fice Systo{i@% B? Igreél%ﬁre at baseline after one nonth of run-in

(SBP_O) I P enotype
and ot he?nga%r?%ﬁgéa% Qgte}ssn%éeg]eﬂé rL%glc%?]e ?Rﬁg e'ty:){ gtn' %?Efe:&géj mi%lat' egrqest
were then ang zed o] n o the f IIovmn qantitati.v trait

't or act Fob 105 OB t({?al? it s . Conifarhy nedienr (41 Seisieal- | NELPF At ed i n
further details bel ow performthe genetic association a descriptive
statisti CHEVeREINy ASsuset h&Fﬁ”lS”‘ﬁf’%tﬁérﬂWYaﬁCtﬁfdtéit mwWiGhe Egdugeal theikurden ©f car ri ed
out. The descriptive statistical analysis was perfornmed to first summari ze
and descmidnialityher maibndityafremest eorgditodn inhan ohalivadwehdT pe télkeasnplgeabt pymeont r ol s.

Table 1 summari zes the statistical procedures, paraneters and threshol ds

sel ect edségondap) bodndriatyrprpesrtoniengs Weeiralay prisnarg pr@ldntias avbielsrtesul t s
obtained in 20 outcone therefrom 56 Table 1: Descriptive Statistical

Anal ysi SdE’\V/éléﬁr%h?of“\Badh&’éés%/ )reeBpbsly hesuhicn Galilitidahre Mmdent @briyNPs
cal l ed per sanple Mean call rate of 0.996651 for the 193 NPT subjects on

1M SNPs {é%?%és ﬁgﬁ%]ém% %8%@%0%@%{ SbbOYtic s iMEABRIGR ROREGRET SNP

I ncl usi on
10  progression of the disease and emergence of symptoms; and c) tertiary prevention

reduces the negative impact of an already established disease by restoring
function and reducing disease-related complications.
In particular, in some embodiments, information concerning SNPs in an individual’s
genotype is used as a method for treating or preventing a cardiovascular condition
15 in the individual. In those embodiments rostafuroxin is administered or prescribed
to the individual who has been determined to be a carrier of at least one
polymorphism selected from the group consisting of the core SNPs rs2345088,
rs16877182, rs16893522, rs2461911, rs5013093, and rs12513375 or of a genetic
variation in linkage disequilibrium therewith.
20 In particular, in several embodiments, individuals carrying one or more of the core
SNPs exhibit an improved response to rostafuroxin in the individual that can be

calculated on the basis to the quantitative phenotype formed by the average



Nunber of SNPs with m ssing rate per individual Inclusionthreshold 10%
I ndi vidual s mssing: 0 of 193 I ndi vi dual swer er enoved forl owgenot ypi ng
(M ND>0. Wolkoowag®blP) m ssi ngness: 6071SNPsf ai | ed m secmgress/ 06584 havi ng
a genot ypi ngr at e<0. 9and wer enoti ncl udedi nt he anal ysis M norAl |l el e Frequency
Lowest allele frequency at a specific |locus observed in a particular
popul ation - MAF threshold of 0.05 MAF<O. O5f or 258148 SNPs- excluded from
t he anal ysi s HardyWei nberg equilibriupf HAE) test HWEt est edf oreach
SNPi nt hewhol e popul ation using the exact test, described and inplenmented by
Wgginton et al. [Ref 31] 2510 SNPs markers failed HAE test (p<= 0.001)
decrease in blood pressure in an individual measured following therapy with
respect to treatment with placebo (DSBP5_0) of at least 15 mmHg as illustrated
extensively in the Examples section.
Based on a quantitative phenotype DSBP5_0 in several embodiments, individuals
5  carrying one or more of the core SNPs exhibit an improved response defined by a
magnitude of the average blood pressure drop (significantly compared to values
before treatment) obtained with rostafuroxin that is about 40% or more and in
particular about 40% to 50% or more, than the average blood pressure drop
obtained with other antihypertensive agents such as HCTZ or Losartan in never
10 treated patients.
In several embodiments, individuals carrying one or more of the core SNPs exhibit
an improved response to rostafuroxin in the individual that can be calculated on the
basis to the quantitative phenotype formed by the average decrease in nightly
blood pressure in an individual measured following therapy with respect to
15 treatment with placebo (DSBP5_0) of at least 9 mmHg as illustrated extensively in
the Examples section.
Additionally, since the DSBP5_0 is the quantitative phenotype of the statistical and
experimental analysis reported in the Examples section, the improved response to
rostafuroxin defined by average drop in blood pressure is considered
20 representative of any improved response defined by any biological activities

associated to rostafuroxin that are detectable using biomarkers or clinical

information other than blood pressure measurement. Therefore improved



SNPs not renpoved in view of sanple conposition (only cases)-departurefrom
HWE coul d be indicative that association phenotypeSNPs is real causal. 57
Tabl e 1: We<eri/@gise Statistical Analysis Procedure Analpgsirphdlonesiol ds
Results Princi pal Conponent Anal ysi s(PCA)to m | dhet erogeneous reducelVSN
Ps clusterizationofindividuals dinmensionsallow ng distributedaroundzerois
clustering the individuals using top axis of variation visible (see Figure
3) Stratification Genomc inflation factor, X, reported is 1.005

i ndi cating

responses defined by biological activities of rostafuroxin detectable using
biomarkers or clinical information other than blood pressure measurement are
comprised within the scope of the present disclosure and identifiable by a skilled
person.

5 In some embodiments of the methods and systems herein described an improved
response to rostafuroxin is achieved by administering or prescribing rostafuroxin to
an individual carrying one or more of the following core SNPs: nucleotide C or T in
position 18079898 of chromosome 6 (rs2345088), nucleotide C or T in position
11753617 of chromosome 7 (rs16877182), nucleotide G or A in position 82560511

10 of chromosome 6 (rs16893522), nucleotide G or A in position 57078480 of
chromosome 10 (rs2461911), nucleotide C or T in position 29928565 in
chromosome 6 (rs5013093), and nucleotide T or G in position 148244380 of
chromosome 4 (rs12513375).

In some embodiments of the methods and systems herein described rostafuroxin is

15 administered or prescribed to an individual who is a carrier of at least one of the
following genotypes alone or in combination with each other: genotype TT or
genotype 1 for rs2345088, genotype C/T or genotype 2 for rs16877182, genotype
AA or genotype 1 for rs16893522, genotype AA or genotype 1 for rs2461911,
genotype TT or genotype 1 for rs5013093, and genotype TT or genotype 1 for

20 rs12513375.

In particular, the presence of at least one relevant genotype for any of the above

listed SNPs, alone or in combination one with the other is associated to a



the absence of inflation due tothestratification,if Genomc inflation
factor,

X, cal cul atedas conpared with the | anbda (1. 757) of exanpl eof

descri bedworroldemMbosd et al. stratifiedpopul ation [Ref 32LT/EP2010/065589

(popul ati onconposedby
cat egory)
also illustrated in Table 2 and Figures 1, 2 and 3 in further detail.
2: Results of Descriptive Statistical 2&nal ysis Patient G oup Basal

fall

in Std. Err. [95% Conf. SD bl ood pressure mmtHg

10

15

20

DSBNP5_0 average systolic blood pressure decrease in the individuals ranging
from 23 to 12 mmHg according to the doses or the combination of genotypes
(profiles see Examples section).

In several embodiments, one or more of the core SNPs and/or genetic variations in
linkage disequilibrium therewith can be associated with one or more additional
genetic variations also affecting the response to rostafuroxin in an individual
genetic variations also affecting the response to rostafuroxin in an individual and
that are exemplified by the SNPs identified as CAND 1, CAND 2 and GWS
described in details in the Examples section. In particular the additional genetic
variations affecting the response to rostafuroxin in the individuals comprise groups
of genes directly or indirectly involved in Adducin expression and Endogenous
Ouabain (EO) synthesis and transport Those genes include but are not limited to
CAND 1 genes such as ADD1, ADD2, ADD3, LSS, CYP11A1, HSD3B1-2
SLCO4C1, MDR1 and related polymorphisms.

In several embodiments of the methods and systems herein described an
improved response to rostafuroxin is detected in connection with administering or
prescribing rostafuroxin to an individual carrying at least one of the following
additional relevant CAND 1 SNPs alone or in combination with the core SNPs:
rs4961, rs4984, rs3731566, rs914247, and rs1045642 and/or of a genetic variation
in linkage disequilibrium therewith.

In particular, in some embodiments of the methods and systems herein described

an improved response to rostafuroxin is detected in connection with administering

Eur opeans, Af ri cansand ot her or nor et hanone raci al
The results of the genetic descriptive analysis perforned are

Tabl e

SBP Mean



Interval] Total (193 IDs) 150,3+/-7,5 -6.73057 .8542748 -8.415539-
5.045601 Pl acebo (94 |Ds) 150,0+/-7,5 -7.67766 1.174851 -10.01068-
5. 344638 w0 20kdd3848033PCT/ EP2010/ 065589 58 Tabl e 2: ReswlHP3010f65589

Descriptive Statistical Analysis Patient Goup Basal SBP SD Mean fall

bl ood pressure mmtHg

10

15

20

25

or prescribing rostafuroxin to an individual who is a carrier of at least one of the
following CAND 1 genotypes alone or in combination with a genotype for core
SNPs: GT for rs4961, CT for rs4984, AG for rs3731566, GA for rs914247, and TC
for rs1045642. In particular, an improved response to rostafuroxin is detected in
connection with administering or prescribing rostafuroxin to an individual who is a
carrier of CAND 1 genotype AA for rs914247.

In several embodiments of the methods and systems herein described an
improved response to rostafuroxin is detected in connection with administering or
prescribing rostafuroxin to an individual carrying at least one of the following
additional relevant CAND 2 SNPs alone or in combination with the core SNPs:
rs242093, rs1996396, rs10503806, rs13251780, rs17430706, rs10102024,
rs526302, rs544104, rs3102087, rs5183, rs3772627, rs2276736, rs2131127,
rs3741559, rs2217342, rs10927888, rs6604909, rs945403, rs7117314,
rs10790212, rs11216598, rs910682, rs13218316, rs4309483, rs13280307,
rs4739037, rs17596774, rs2728108, rs17786456, rs7696304, rs2725222,
rs17199565, rs2758152, rs1057293, rs16960712, rs759359, rs404214, rs1005213,
rs17025453, rs2110923, rs1428571, rs435404, rs12908787, rs11647727,
rs880054, and rs11064584 and/or of a genetic variation in linkage disequilibrium
therewith.

In several embodiments of the methods and systems herein described an

improved response to rostafuroxin is detected in connection with administering or

in



Std. Err. [95% Conf. Interval] Therapy (99 IDs) 150,6+/-7,5 -5.831313
1.235603 -8.283328- 3.379299 |In particular, in Table 2 the descriptive
statisti owoeh11idGBBR5 0 for the entire sanple and for theppatEPendcisseat ed
wi th placebo and rostafuroxin are listed. The rather nodest basal |evel of
SBP can be explained in view of the recruitnment of patients with "m]ld"
hypertension (SBP range 140 -179 nmmHg), required by the inclusion of 5 a
pl acebo arm A graphic illustration obpethe results summarized in Table 2 is
illustrated in Figure 1 that shows the DSBP5 O distribution in Total,
Therapy and Pl acebo. For the NPT group, the total genotyping rate in
remal ni ngrdsﬁﬁlbih;;d#b%keﬁ‘um&w 99. &Y WdiGaddl &Nﬂ/iﬁ%l Atefbabh@nei 65 it TeIfsvihg St
(call rate<90 )/0) and 258148 SNPs had 10 MAF<0.05. After frequency and
genot ypi gedigahm're@ %ﬁ@é\%’s SNES él@rﬁ@bf‘ﬁdcd‘rﬁéihé’q&rﬂﬁitlﬁ't d E5leENpPS! Ng VAR

0 0.052/ I of the

t hr eshol ata not shown). In view above, Applicants
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was perfornmed to provide a Earameter that is indicative of both statistical
and c¥ i n[TatoP8P ceRREd2%d, rehe12Qs P30 55089 rsk46Maphi 81 épPet vl 8911639. of t he

results of the descriptive statistical analysis showi ng the selected QT
t hr eshol 62427882,usO86a1 86B,i ns 19983084 JhOORBHAr 5227553 ListsV 48 €40, trisd7 Hehtdt i
rel atedness anong the tested individuals detected using the top axis of

vari ati ors27462bng @1015964%t asBOET&EIGYS rel 0403010z atd1687918% i edBReINRAl S
di stributed around zero. The assessment (and correction) of popul ation

stratifigati1046S Ee2VEYS, t B513494954 her faH s itlcl WRrigfich f @ aImkageati ve
S| gni ficant associ ations due to the presence of systemati c ancestry

differen " i tial statistical analysis was then perforned using
the Qr cgﬁgﬂwg?@gntt@érggﬁgbt SNPs that are significantly associated to a
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per f or metPFSHRNS gorp g
rostafuroxin to an individual carrying at least one of the following additional relevant
SNPs alone or in combination with the core SNPs: Rs4961, Rs4984, Rs10923835,
Rs947130, Rs914247, Rs1045642, Rs880054, Rs10502933, Rs2131127,
15 Rs4309483, and Rs4739037 or of a genetic variation in linkage disequilibrium
therewith.
More particularly, in some embodiments of the methods and systems herein
described an improved response to rostafuroxin is achieved by administering or
prescribing rostafuroxin to an individual carrying at least one of the following
20  additional relevant SNPs alone or in combination with the core SNPs: nucleotide G

or T for Rs4961, nucleotide G or A for Rs4984, nucleotide A or T for Rs10923835,

nucleotide C or T for Rs947130, nucleotide A or G for Rs914247, nucleotide Cor T



thequantitativetrait interactiontest(GE, GCene*Environnent)as
I mpl ement edi ngPLI NK [ Ref 33] Rel evant paraneterP val ue of the SNP*t herapy
associ at iwo 2Pvalsss3NP* t her apy associ ati on <104 WO PCT/EP2010/065589
2011/ 048033PCT/ EP2010/ 065589 60 Table 3: Inferential Statistical Analysis
Procedure Analysis Selected Threshold Interactions across tested genes
anal yzed to test dependence of QI phenotype variations on joint effect of
SNPs | dentificationonlyof SNPs (and their relative genotypes) Assessment
perfornmed thathave the greatest delta Interaction using a single linear
DSBP5_Obet weent her apy regressi on nodel, as andpl acebochoosi ngas

for Rs1045642, nucleotide C or T for Rs880054, nucleotide C or T for

Rs10502933, nucleotide C or T for Rs2131127, nucleotide C or A for Rs4309483,

and nucleotide G or A for Rs4739037.

More particularly, in some embodiments of the methods and systems herein

5 described rostafuroxin is administered or prescribed to an individual who is a

carrier of at least one of the following genotypes alone or in combination with a

genotype for core SNPs: genotype GT or genotype TT for. Rs4961, genotype CC

for Rs4984, genotype AT or genotype TT for Rs10923835, genotype GG for

Rs947130, genotype AA for Rs914247, genotype TT for Rs1045642, genotype AG

10  or genotype GG for Rs880054, genotype CT for Rs10502933, genotype CC for
Rs2131127, genotype AA for Rs4309483, and genotype GA for Rs4739037.

In particular, in several embodiments of the method for treating an individual with
rostafuroxin is described. The method comprises: administering or prescribing
rostafuroxin to the individual in a dosage of from 0.005 mg/day to 5 mg/day,

15 preferably 0.01 mg/day to 1.5 mg/day, most preferably 0.05 mg/day to 0.5 mg/day.
Dosage treatment can be performed on a single dose schedule or a multiple dose
schedule, according to the physician judgment.

In particular, in several embodiments lower doses (such as 0.05 mg/day; 0.15
mg/day; 0.5 mg/day) can be more efficient in reducing systolic blood pressure than

20 the high doses (1.5 mg/day; 5.0 mg/day) in the subset of individuals carrying the

genetic variations herein described, with an average decrease in systolic blood



inplemented in StataSE cutoffadelta 9.2, Paraneter: delta DSBP5_0 between
t herapy and pl acebo SBP5 0>15nmHg Table 3 summarizes the statistical

pr ocedur eso 201wasisel ds and anal ysis sel ected by Appl i carts/Eprovioesssof the
results of the descriptive statistical procedure. In particular, with
reference to the univariate analysis a single point analysis where 5the
SNPs are consi dered one by one was perforned. The quantitative trait
interaction test (G'E, Gene*Environneng) performed eval uates the
associ ati on as Phenotype = SNP + therapy + SNP*t herapy where the enphasis
of the analysis was on the SNP*t herapy conponent, i.e. in the interaction
rather tpasure éﬂlﬁ)dmkima@élf/G@trﬁm,H%Séil@@mFbﬁEdmitrﬁ\-ﬁzf frestg indigeamy 'high
corresponds to testing the clinical trials per se, without considering the
genetic gggponent. The main effect "SNP' | ooks for SNPs affecting variation
in blood pressure w thout considering the nodification induced by the

(Gogong; "Prtiel B8 Yoy ol AR Ro h G B BN RNER BB ol e

pl acebo ( T=Thera . A threshold of p<104 was selected to, screen the nost
Dl gt 11 c eSS BB pah SOiRae na Gt er St orie e T MGTPTUAT el RO e cul ar
Applicants purposefully selected a 5 "conservative" p value (agai nst Fal se
Negatd ve PNFS desagerpf sastafurexin €ogpsisgaiffone QS tods bineg/dprerodusgs agipod
Additionally, all potential positive associations have been mnmeani ngfully
veri f i edpussbreatrdpe etgingvrost at2 $¢ i-34ImmiHggandrelogpyenkoepdised dta .1.Resul t s
of univariate analysis perforned according to the above approach are

i |1 ust r atregdayn td-isgongédaly pssricab s® doaiplresstrd erapvrandifyVftdm r-ofetened to the
inferential interactions analysis, the interactions across various genes
were teskpgH§o see if the observed variations of the QI phenotype DSBP5 0O
depend on the joint effect of nore SNPs considered together. In particular,

a singl exl] egr i ; i L0 Stat ' t hen
used to ﬁ%é‘?%?{ grli’tﬁ'e%?z‘%%!] ac |or|1mg? }%éclﬁg *(V%% %%Bg”blghtg?) efi%t \%e'\g:ns aftirst
set 15SNPs (SNP1) and a, secaond se f SNPs (SNP2) in additiqn to the
ar o hal QMG BoyesArAreRIR GRRRnSA G rYELROs: Wi kst 6 1iih snps
sets were establjshed taking into account the genes where the SNPs were
det ect edd0$RALS (HE> PHRIEY BVE@0/Y 0l venent of the genes in mechani sns
identified as responsi ble of the phenotype of choice (variation of blood
pr essur eln seerghexnbodNraNtswiodowingt treatmest aithgg@stedurogienindividualsecaeyiog y pes
with the | argest response to rostafuroxin conpared to placebo by perform ng
a St at i sgecatic vadaianahateis idescriiatge PIAT A decfaasarie bloodprasslre afred least
rostafuroxin with DSBP5_0 as 62 dependent variable and the candi date

si gni fi capy, SdWsarad to Mt aEteERbIYE hRSRkaR béfBred@istdfGrokar tredtmepel ect the
genotypes of the interactions between two SNPs with the | argest response to

[OoF PAUr X SBVarBRbBHnians IS dOReRPWIRARLBIRSKTINERIAN ANy |

statistics in placebo and rostafdroxin wth DSBP5

and the LORSIAGA8n2 pBRNSR. AR A DSRERIENCBIIAN B8 orfiefgal | cant

report arf exa I'S proc rein action between rs8899
and rs4678. The |icants selected the interaction between the gengtype AA
o 5839883 ARTGEATYHIBER Bresuis 76 b8l al ot Adeds ol SRRG, 25t
remar kabl e decrenent in the therapy group and not in the placebo group.
about 9 mmHg, respectively.
In several embodiments, individuals carrying genetic variations herein described

20  exhibit a normalization of the blood pressure below 140 mmHg for the systolic

blood pressure and below 90 mmHg for the diastolic blood pressure.



10 I'n outcone of this investigation, the Applicants sel ected the genotypes
of interactions of SNPs having a remarkabl e decrenent of the QI phenotype
DSBP5 0 iwotha/mestaf uroxin and not in the placebo groupcTarehoasssshe
exanpl e of rs8899 and rs4678 in Figure 5. Al the genetic anal yses were
performed using the program package gPLINK [Ref. 15 33]. Princi pal
Conmponent Anal ysis (PCA) using the Eigensoft package (version 2.0 for Linux
pl atform Departnent of Genetics, Hargyard Medi cal School, Boston, USA).
Genomic inflation factor X, was cal cul ated using Genomi c Control (GC) of

ei gensoft package. To conplete the statistical genetic anal yses and for all

t hose anpl yswstabey@bdinidifs, MalléwisatddtinenalvitianetaigdxiaPpERRkAls E&Aeyingogr am
StataSE 9.2 20was used. A skilled person will be able to identify all the

addi t i 0”?%@&% %rlla?\o%aﬁérgﬁw't ﬁ@écr@,@a SRSt gﬁgegl\/gfrlggf'bﬂ%oof)gfs%re%@é@%e

di scl osu 63 Fol I owi n e descriptiv er ent stati stical

anal ysi s 10 i rof i r for urpose of .
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treat nen jng the snmall est ppssible set of significant SNPs. In this
case, a h&é?e?ﬂésﬁ*@ﬁi(ﬁ%@%@mﬁq é)hear conbi nati on of 5genotypes at single
SNPs or at their interactions. To create the profiles different genotypes
for eachlmsNPethpese apgnsyetemsd heseinadeagitedaigstafurpdnt icenl 8 CREPEASZygous
| ess frequent genotype was identified as genotype 1 (gl), the heterozygous
genot ypecomapositiens itbi eel admigsteredpmdvidustly neé phterttoandipgdbst wanebér equent
genotype was identified as (g3). 10Accordingly, genetic profiles were built
t hat coubdmirasterddoin conasiphttoraw(yid otrier ayebtsPtrgoomiomerdnet) In parg2ulaf, ian SNP2
(conponent 2) and the interaction of the gl of SNP3 with the g2 of SNP4

(conponegpmad) edsoddihbRisS thd RkfiddfertartaRauisANdorsiRber Hargaeponanys. Any
given profile was coded equal to 1 if at |east one conponent, presents the

15 signif] QCi e ( PN xanpl e
before), B% e%tf)/\lnxsgéflﬁé g‘%lgﬁeﬁeﬂ?@%eﬁrg@srsoéa%%,fBquﬁwgﬂ%jtrg@firbgr%
classified as Q. or 1 ending on theiy fit to the profile allowng a
orof e Tranentisciasht APRRET HeflsialChl piariplBplioeiy Hehutafidea B¥i-U
ability of different profiles to classjfy subjects into Ror NR  i.e. 20
findi ng BYeIlapEhM JHTBINGIBYS PEEPAGRULEAL SCianchat @1kt Pab NR-f By J-1991)
rostafuroxin, was then tested using a |logistic regression perforned to

pr ocedur Bereduigoorated hyreteraeesin iseentiretyf Ref . 36, 37]. 64 The paraneter
sel ected by Applicants to evaluate the genetic profiles was the Odds Ratio
(OR) whi ' . Of [ S ' 2d i nf milve o mance
o phar nairete . bR, 1 BRRPEL ob oSk PBhe 8 S AR
particul ar,, accor.di ng to FDA guidelines, i clinically rel evant
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different genetic profiles between patient responders to the drug instead
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patients (responders) to the odds in test negative patients (not

r espondeth®) lkecondy nget presket def sned emmeeditions: oSuche. carhiersCduableatthe

conbi nes the Positive (PPV) and the Negative 10 (NPV) Predictive Values as
fol | ows: pRatvhacelBYal ddndisitkINe) toxod fobfruldd hs tdibletsPipeidi didgeesyedpseged, ei t her
positive or negative) represent the proportion of patients with a positive
or negat jiyifds$,egbls’ agHlds, thaticBasashérsisnd, nandlheandi tboingdstibRt By agé (i . e.
response to the drug wth a defined genetic profile). In other word, ORis
the pr Obﬁ‘?yg};ﬁ' of being a responders (PPV) or non responders (NPV) to the
test. An s ratio of 1 indicates that the test is non-informative, thus
the higher the Odds ratio the higher is the predictive power of the test.
Base?l0 onThaenedisamest odbmpligngbostfisbxdycanfpbglddranistered émindtheds evadnal SNPs
and rel ated genotypic profiles that significantly affect the selected

quant i t aey&icRaesOhdP euimber @ereawks Meitdifg ebdtasdt Iipfitdoot afall Pdaena®,n
particul ar, sone core SNPs | ocated in genes previously not associated with
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to enhance the effects of rostafuroxin as illustrated’in the follow ng
exanpl es. WO 2011/ 048033PCT/ EP2010/ 065589 65



Exanple 1: core SNPs affect individual's response to rostafuroxin 1In

out cone of the above outlined study a group of SNPs was identified as

signi fi canbl2g1iaisgm@st i ng t he individuals' response to rogtcafreexiosssshat is
herein also identified as core SNPs. The main features of the core SNPs
herein described are 5illustrated in the Table 4. Table 4: Core SNPs SNP ID
rsl6877182 rs5013093 rs2461911 rs12513375 rs16893522 rs2345088 Chr 7 6 10 4
6 2 Major Allele CCGT GCMnor AlBgle TT A

transdermal or transcutaneous applications, subcutaneous, intraperitoneal,
intranasal, enteral, topical, sublingual, rectal means or locally on the diseased
tissue after surgical operation. The compound of the invention may also be applied

(coated) on the stent even incorporated into a controlled-release matrix.

5 In several embodiments, the expected therapeutic effects in term of treatment and
prevention that follows administration of rostafuroxin in individuals carrying at least
one of the core SNPs and/or genetic variation in linkage disequilibrium therewith
can include but are not limited to: prevention or reduction of cardiac hypertrophy
and insufficiency, cardiac ischemia, increased vascular reactivity, vascular

10 stiffness, increased vascular thickness, renal hypertrophy, renal failure,
glomerulosclerosis, proteinuria, cerebrovascular damage, stroke, cognitive
disorders, retinal damage. Such effects are expected since all the above
mentioned disorders are directly or indirectly consequent to the pathological
increase of blood pressure (grade lll and IV of hypertension) which is normalized

15 by rostafuroxin in individuals carrying the core SNPs alone or in combination with
each others, with CAND1 SNPs, CAND2 SNPs, selected GWS SNPs and/or
genetic variations in linkage disequilibrium therewith. In addition, due to the ability
of rostafuroxin to antagonize some mechanisms of hypertension such as increased
renal sodium reabsorption and activation of the Src signal transduction pathway,

20 organ damages other than those directly caused by high blood pressure can be
prevented by the treatment. For instance, individuals carrying the ADD1 Trp460

genetic variant, for the same level of blood pressure, display a higher incidence of



GATP_GXE 2,89E-05 3,41E-05 4,43E-05 6,91E-05 8, 54E-05 9, 63E-05 position
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Unknown Unbrrowwm4gdsknown unknown Location I ntron | ntergerct/HErpd10ngsSs9 C
Intergenic Intergenic intergenic nearest flanking gene(NF Q
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cardiovascular complications than carrier of the Gly460 ADD1 variant. Also
hypertensive individuals with high levels of plasma ouabain display higher rate of
cardiovascular complications than individuals with low ouabain plasma level but
similar blood pressure levels. Even though the precise mechanisms of the

5 increased blood pressure drop after rostafuroxin in individuals carrying at least one
of the selected core SNPs are not known, they must be related to the mechanisms
triggered by the molecular targets hit by rostafuroxin. As consequence, benefits
beyond those related to the blood pressure drop induced by rostafuroxin are
expected in individuals carrying at least one of the core SNPs genotypes.

10 In some embodiments, in the individuals carrying at least one of the core SNPs,
dosages of rostafuroxin ranging from 0.05 to 0.15 mg/day (low doses) are
expected to induce a greater blood pressure drop than higher doses such as those
ranging from 1.5 to 5 mg/day (high doses). In particular, the low doses are
expected to produce an average blood pressure drop of about 23 mmHg while the

15 high doses are expected to produce an average blood pressure drop of about 15
mmHg. In addition, In the individuals carrying at least one of the core SNPs these
dosages of rostafuroxin are expected to prevent the development of cardiovascular
complications  associated but not only to hypertension such as cardiac
hypertrophy, cardiac failure, increased vascular resistances, renal failure,

20  glomerulosclerosis, proteinuria, polycistic renal disease, retinal damage,
cerebrovascular disorders, Meniere syndrome, cognitive disorders, bipolar

disorders.
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In some embodiments, rostafuroxin treatment to an individual carrying at least one
of the core SNPs can be performed in a dosage of ug per day ranging from 5 pg to
50000 pg, preferably 10 ug to 15000 png, most preferably 50 ug to 500 pg.
According to the dosages, low doses ranging from 0.05 to 0.50 mg/day (low doses)

5 resultin a higher (+50%) response in term of blood pressure drop as compared to
high doses ranging from 1.5 to 5 mg/day (high doses). In addition, low doses
produce a relevantly higher drop of night blood pressure as compared to high
doses.
In some embodiments, administration of rostafuroxin to an individual carrying at

10 least one of the core SNPs in combination with each other and/or with other
relevant SNPs such as those included in the CAND1, 2 and GWSA SNPs (see
profile 8 and 9, example 2), rostafuroxin is expected to induce an average blood
pressure decrease ranging from about 8 to about 22.5 mmHg.
In some embodiments, administration of rostafuroxin to an individual carrying at

15 least one of the core SNPs in combination with each other and in association with
other relevant SNPs such as those included in the CAND1, CAND 2 and GWS
SNPs (see profiles 8 and 9, Example 2), rostafuroxin is expected to induce a
average blood pressure drop of the office (systolic, daily) blood pressure 23 mmHg
and of the nightly blood pressure of about 9 mmHg.

20 In some embodiments, administration of rostafuroxin to an individual carrying at
least one of the core SNPs alone or in combination with each other or additional

relevant SNPs, results in an improved response to rostafuroxin if compared with
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Pot assi um vol t age- gated channel subfamly S nenber 3 66 The core SNPs

r s2345088wonrsiiiRg06382, rs16893522, rs2461911, rs5013093pcamp201908588375 are
newy identified single nucleotide polynorphisns, with exact chronpbsonma

| ocation in human genome but, at present, w th unknown function, that have
been identified in a Genone-Wde Scanni ng and associ ati on anal ysis 5( GMNS)
as the smallest set of significant SNB$ associated to bl ood pressure
response to rostafuroxin in outcome of the statistical analysis outlined
above. In particular these SNPs were identified foll ow ng genotyping of the

whol e gepmegpont@eftthgtiadividugi Yo duadrshyirlePsiveddrags Qudhngs 1Lesiihah er Genone
Genot ypi ng ( ) based on the Sentrix BeadChip platform[Ref. 10]. More
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there is a clear reductjon of blood pressure with rostafuroxin while with
pl acebo feRéBIGGHEHFasBeiRdividd@st |y i ncreased. Conversely in genotype 3
the bl ood pressure fall seens to be greater with placebo. Wiat it is

i mpor t antn FemereMbpdigsnts reegtiener jernatipn carmlbgoebtpined sals@ fereagditieal wi t h

pl acebo and rostafuroxin according to these genotypes that clearly follow
and oppossléwarttrgendtic Vhristiosnaffextingdhy zexpomsd torostafuredh sbkh s $NBs of
statistical significance of the nodel and of the interactions between

rost af ur QAND ARfENRE ACHND2 Oferiddabn@ar [GWAS genSPwhivh aRRIdePbuBlee not .

statistical analysis provides the significance of the interaction (which is

acceps ed;QRLy tb ts4deq (ADD1) , rs4984 (ADD2) , rs3731566 (ADD3) , rs914247 (LSS2),
rs1045642 (MDR2) , rs10502933, rs2131127, rs4309483, rs4739037 and
additional SNPs. ldentifiable by a skilled person upon reading of the present
disclosure (additional SNPs from profiles 8-9: rs10923835 (HSD18), rs947130
(HSD19), rs880054 (WNK1).

20 In some embodiments, sequence information comprise at least one of the

sequences SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID

NO: 9 and SEQ ID NO: 11 and an improved response to rostafuroxin can be



15significance of the nodel is <0.05). The p values for interaction are
given in table 4 as P-GXE. A simlar approach was applied to anal yze and
sel ect thwoavheanusmsere SNPs so that in outconme of this ipeestre@atsasy t he
Applicants selected the genotypes of SNPs having a renarkabl e decrenent of
the QI phenotype DSBP5_0 in the rostafuroxin 20and not in the placebo
group, such as the exanple rs2461911 in Figure 7. WO

2011/ 048033PCT/ EP2010/ 065589 68 A sunpary of the data related to DSBP5 0 in
i ndi vidual s presenting the core SNPs and treated with rostafuroxin
(Therapy) versus the individuals presenting the core SNPs and treated with

pl acebo pRRREOWNith SorfdspBhtingtRAedtBd salliénd inferatioh subRGseSEQLID ROPSBPS_0
for Core SNPs SNP I D p_val ue ANOVA |l | um ne genotype Rel evant genotype

DSBPS_0 Sherapin RERRS SEPH9 R, BE03DHREPS, Seq 17RRAI0BM PSR AOTT -30.5

12 respectively.
More particularly, in embodiments where sequence information comprise at least
5 one of the sequences SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO:
7, SEQ ID NO: 9 and SEQ ID NO: 11 and an improved response to rostafuroxin
can be predicted with corresponding detected allelic sequence information
comprising SEQ ID NOs: 13 and 14 for SEQ ID NO: 1, SEQ ID NOs: 15 and 16 for
SEQ ID NO: 3, SEQ ID NOs: 17 and 18 for SEQ ID NO: 5, SEQ ID NOs: 19 and
10 20 for SEQ ID NO: 7, SEQ ID NOs: 21 and 22 for SEQ ID NO: 9, and SEQ ID NOs:
23 and 24 for SEQ ID NO: 11.
In several embodiments, the method comprises obtaining sequence information for
at least one polymorphism selected from the group consisting of rs4961, rs4984,
rs10923835, rs947130, rs914247, rs1045642, rs880054, rs10502933, rs2131127,
15 rs4309483, and rs4739037.In particular, in several embodiments, additional
relevant sequence information further comprise SEQ ID NO: 25, SEQ ID NO: 27,
SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37,
SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43 and SEQ ID NO: 45, and an
improved response to rostafuroxin can be predicted with corresponding detected
20 sequence information such as SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30,
SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,

SEQID NO: 42, SEQ ID NO: 44 and SEQ ID NO: 46, respectively.



rsl6877182 0.0003 2 CR -21.67 -2.82 18.85, rs16893522 0.0048 1 AA -22.43
4.60 27.03, rs2461911 0.0022 1 AA -20.6 2.22 22.82, rs5013093 0.0022 1 1T
-20.49 1.0 2811/029033rs12513375 0.0024 3 TT PCT/EP2010/065589
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More particularly, in embodiments where sequence information comprise at least
one of the sequences SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID
NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQID
NO: 41, SEQ ID NO: 43 and SEQ ID NO: 45, an improved response to rostafuroxin
5 can be predicted with corresponding detected allelic sequence information
comprising SEQ ID NOs: 47 and 48 for SEQ ID NO: 25, SEQ ID NOs: 49 and 50
for SEQ ID NO: 27, SEQ ID NOs: 51 and 52 for SEQ ID NO: 29, SEQ ID NOs: 53
and 54 for SEQ ID NO: 31, SEQ ID NOs: 55 and 56 for SEQ ID NO: 33, SEQ ID
NOs: 57 and 58 for SEQ ID NO: 35, SEQ ID NOs: 59 and 60 for SEQ ID NO: 37,
10 SEQ ID NOs: 61 and 62 for SEQ ID NO: 39, SEQ ID NOs: 63 and 64 for SEQ ID
NO: 41, SEQ ID NOs: 65 and 66 for SEQ ID NO: 43, and SEQ ID NOs: 67 and 68
for SEQ ID NO: 45.
In particular, sequence information can be obtained using genotype analysis:
GenChip from ILLUMINA or additional methods and systems identifiable by a
15 skilled person. In some embodiments, the method for evaluating rostafuroxin
therapy herein disclosed can be performed by a system that comprises probes for
the core SNPs sequence information or a portion thereof such as the primers from
SEQ ID NO: 35 to SEQ ID NO: 58 listed in Example 8 below.
In some embodiments, the method to evaluate treatment with rostafuroxin
20 comprises the selection of the hypertensive patients who should be either men or
women, with age of at least 18 years, of various ethnicity including Caucasian but

also African, Asian or Afro-American, preferentially with, but not limited to, grade |



-19.18 -3.25 15.93, In particular, the data in Table 5 were obtai ned
using a stepwi se linear regression 5using DSBP5 0 as dependent variable and
t he SNPs we 2ondapsadent vari ables to sel ect the SNPs si guoirfEre@niob3sso
associated to the QI phenotype DSBP5_0. Exanple 2: A genetic profile
conprising core SNPs affect individual Response to rostafuroxi n Foll ow ng
the identification of the SNPs, Applicants investigated the predictive 10
ability of genetic profiles conprisingethe core SNPs of Exanple 1 were
considered. The rational e supporting construction of genetic profiles
relies upon the well established notion that the phenotypic effect of a
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all core SNPs of Exanple 1 are illustrated in Figure 8. In particular,
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NPV)]. In other word, ORis the probability of being a responders (PPV) or
non 20 resgeondendationp\f the kurepeesSocikty ofldtypesensionffon cpnwetignesanéat t he
test is non-informative, thus the higher the Odds ratio the higher is the
predi ct i embptateny bod-pbeedsest meblsargmerd| [Ref 8] dViedmerempest bf bleodpresgsei ve)
represent the proportion of patients 70 with a positive or negative test
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| east one SNP in a single unique profile: i) the strong prediction power of
the SNP and ii) by a common pl ausi bl e bi ol ogical mechanismthat |ink the
SNPs at issue. In particular, the prediction power of the SNPs may be

eval uated fromthe OR and the 20 correctly classified patients according to
nmet hods identifiable by a skilled person. The correspondi ng paraneter is a
"correctly" value that for patients with profile 4 is of 79.8% (see Figure
8). This value indicates that in 80 patients out of 100 the



71 profile provides a correct classification of patients into responders
and non responders. In view of the above results, it is possible to

concl ude wbanitvdagozsore SNPs af fect the pharmacol ogi cal a&cTipr2dérg/0e$589
rostafuroxin with clinical relevance. In particular, the 5 clinica

rel evance is due to the magnitude of the bl ood pressure drop difference

bet ween drug (rostafuroxin) and placebo, which ranges from 23 to 15 mrHg
with rostafuroxin while, according to3tviterature, this difference ranges
between 4 and 6 nmMHg with the ARBs. Prelimnary data in patients carrying
the profile 4 obtained in two separate studies 10 denonstrate that the drop
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genes which may be unrelated to a priori selected list of candidates (see
profile 4 in conparison with profiles 8 and 9). 20Accordingly, a possible
expl anation of the data reported herein is that the discrimnatory capacity
of the core SNPs (profile 4) is increagsed by the CAND 1 and 2 because of
inclusion in a same genetic network that conbines/integrates the WO

2011/ 048033PCT/ EP2010/ 065589 74 effects of GA5 Core SNPs, CAND 1, CAND 2
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6460\/\5’ compound. A detection is “qualitative” when it refers, relates to, or involves
identification of a quality or kind of the compound in terms of relative abundance to
another target or signal, which is not quantified.
Detecting a genotype can be performed according to several techniques
identifiable by a skilled person. In general the methods for single SNP analysis are

10 PCR-RFLP analysis, DNA sequencing, Tagman assay, kinetic PCR. One of this
method, the Tagman Assay (assay on demand and custom MGB probe and primer
design from ABI) was used in the present report to genotype CAND1 SNPs
(Example 3) and ADD1, ADD2, HSD18, HSD19, LSS2, MDR2, WNK genes
(Example 4).

15 The assay for multiple SNP analysis utilizes several commercial platform and
available or custom Gene-Chip with variable number of genes (hundreds to
millions) for each chip. In the present disclosure the HumanHap 1M Duo chip
genotyping Beads Chip and the lllumina Infinium Il Technology was used to
genotype the SNPs in Example 4 (rs10502933, rs2131127, rs4309483, rs4739037)

20 and Examples 5 and 6.

In the method, if the genotype detected in the individual is the same genotype

associated with the rostafuroxin response, the response of the individual to
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rostafuroxin predicted to be the known response. The term “response” as used
herein, with reference to rostafuroxin, indicates any fact any action or change of
condition in the individual that are associated to the administration of rostafuroxin
to the individual. Exemplary response to rostafuroxin in an individual comprises
5 blood pressure drop clinically relevant. In particular, a blood pressure drop
significantly higher than that caused by placebo and specifically at least equal to
10% of the blood pressure value before treatment or able to bring the blood
pressure values equal or lower than 140 mmHg for systolic or 90 mmHg for
diastolic blood pressure.In some embodiments, the method can further comprise
10  detecting, e.g. in the isolated DNA of the individual a genotype in the individual for
an intergenic or intragenic region of a gene selected from the group consisting of
ADD1, ADD2, ADD3, CYP11A1, HSD3B1, LSS, ABCB1/MDR1, SLCO4C; and
comparing the detected genotype with previously identified genotypes associated
with a known Rostafuroxin response, the previously identified genotypes
15 comprising at least one polymorphism selected from the group consisting of
rs4961, rs4984, rs3731566, rs914247, rs1045642 and/or of a genetic variation in
linkage disequilibrium therewith. In some embodiments, the method can further
comprise detecting a genotype in the individual for an intergenic or intragenic
region of a gene selected from the group consisting of ACTN1, ADRA1A, AGTR1,
20 AQP2, ATP1A3, CLCNKA, CLCNKB, FXYD2, FXYD6, FYN, NEDD4L, NKAIN3,
PKD1, PKD2, SCNN1B, SGK1, SLC12A1, SLC8A1, TJP1, UMOD, and WNK1;

and comparing the detected genotype with previously identified genotypes
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associated with a known Rostafuroxin response, the previously identified
genotypes comprising at least one polymorphism selected from the group
consisting of rs242093, rs1996396, rs10503806, rs13251780, rs17430706,
rs10102024, rs526302, rs544104, rs3102087, rs5183, rs3772627, rs2276736,
5  rs2131127, rs3741559, rs2217342, rs10927888, rs6604909, rs945403, rs7117314,
rs10790212, rs11216598, rs910682, rs13218316, rs4309483, rs13280307,
rs4739037, rs17596774, rs2728108, rs17786456, rs7696304, rs2725222,
rs17199565, rs2758152, rs1057293, rs16960712, rs759359, rs404214, rs1005213,
rs17025453, rs2110923, rs1428571, rs435404, rs12908787, rs11647727,
10  rs880054, and rs11064584 and/or of a genetic variation in linkage disequilibrium
therewith. In some embodiments, the method can further comprise detecting a
genotype in the individual for an intergenic or intragenic region of a gene selected
from the group consisting of ARL5A, ATP2A3, COX10, DPH5, FAIM3, FAM46A,
HCG9, HLA-A, HLA-F, HLA-G, KCNS3, LOC131691, LOC389174, LOC389970,
15 LOC642727, LOC644192, LOC649458, LOC728360, LOC728316, PIGR,
RCADH5, RP3-377H14.5, SH3PXD2A, SLC30A7, THSD7A, TMEM200A, TRIM31,
TTC29, and VCAM1; and comparing the detected genotype with previously
identified genotypes associated with a known Rostafuroxin response, the
previously identified genotypes comprising at least one polymorphism selected
20 from the group consisting of rs12996186, rs9893372, rs7216331, rs7521668,
rs188334, rs4998662, rs16893522, rs6457110, rs3893464, rs2517718, rs1362126,

rs5013093, rs2345088, rs6718282, rs721207, rs2555500, rs2461911, rs8179654,
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rs1901139, rs2427832, rs9361863, rs1998394, ga001619, rs2275531, rs748140,
rs4710592, rs2743951, rs10159569, rs3087816, rs10493940, rs16877182,
rs2326912, rs1110446, rs12513375, and rs17414954 and/or of a genetic variation
in linkage disequilibrium therewith.

5 In some embodiments, the method for predicting a response to rostafuroxin herein
disclosed can be performed by a system that comprises a first component for
genotyping that is applied only once for the classification of patients in responders
and not responders, and a composition comprising rostafuroxin and a
pharmaceutical acceptable carrier at the doses ranging from 50-500 y daily.

10 In some embodiments, a system for predicting a response of an individual to
rostafuroxin can comprise a probe for at least one polymorphism selected from the
group consisting of rs2345088, rs16877182, rs16893522, rs2461911, rs5013093,
and rs12513375 and a look-up table associating results of probes hybridization and
previously identified genotypes.

15 In some of those embodiments, the probe comprises at least one isolated
polynucleotide selected from the group consisting of SEQ ID NO: 2, SEQ ID NO: 4,
SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 and SEQ ID NO: 12 or a fragment
thereof, the fragment capable of specifically hybridizing a sequence
complementary to SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8,

20 SEQID NO: 10 or SEQ ID NO: 12.

In of those embodiments, the system can further comprise a probe for at least one

polymorphism selected from the group consisting of rs4961, rs4984, rs10923835,
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rs947130, rs914247, rs1045642, rs880054, rs10502933, rs2131127, rs4309483,
and rs4739037.
In particular, the probe can comprise at least one isolated polynucleotide selected
from the group consisting of SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30,
5 SEQID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 42, SEQ ID NO: 44 and SEQ ID NO: 46 or a fragment thereof, the
fragment capable of specifically hybridizing a sequence complementary to SEQ 1D
NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID
NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44 or SEQ
10 ID NO: 46. In some embodiments, the probes can have a sequence selected from
the group consisting of SEQ ID NO: 35 to SEQ ID NO: 58.
In several embodiments the system can comprise tubes for blood samples
collection, buffers for genomic DNA extraction, DNA amplification (e.g. primers,
buffer, and/or dNTP enzymes) and additional components identifiable by a skilled
15 person.
In several embodiments, several procedures can be used for single SNP analysis
comprising: a) Real-time PCR SNP genotyping with allele specific MGB probes
using Pre-Designed SNP assay or custom SNP Genotyping Assay from ABI and a
real-time PCR system for data analysis; b) Allele specific PCR SNP with universal
20  energy transfer primers (Amplifluor technology) and real time PCR system for data
analysis; ¢) PCR-RFLP analysis and agarose-gel detection; d) kinetic PCR; and e)

direct sequencing. Additional procedures that are suitable to perform single SNP
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analysis are identifiable by a skilled person and will not be discussed in further
details.
In several embodiments the systems can comprise custom services of gene-chip
(micro-array) from ILLUMINA, AFFIMETRIX or ABI or other specialized companies,

5 can be used. For our purpose the number of SNPs to include in a single gene-chip
could be relative low (20-30). The main components to assemble a specific gene-
chip are based on five major processes: DNA purification, PCR amplification of
purified DNA with specific primer mix; fragmentation and labeling of the amplified
products; hybridization of the amplified products to the microarray and staining of

10  the bound products, scanning and analysis of the microarray.
In some embodiments, the effects of genetic variations on rostafuroxin activity form
the basis for a method for identifying an individual with improved response to
rostafuroxin. The method comprises detecting a single nucleotide polymorphism
(SNP) in any one of the nucleotide sequences of SEQ ID NO 1, SEQ ID NO 3,

15 SEQID NO 5, SEQ ID NO 7, SEQ ID NO 9, and SEQ ID NO 11 in intergenic or
intragenic regions of the individuals, wherein the presence of the core SNPs is
correlated with an improved response to rostafuroxin in said individual. In several
embodiments additional relevant SNPs herein described can also be detected in
the method for identifying an individual with improved response to rostafuroxin.

20 In some embodiments, the effects of genetic variations on rostafuroxin activity form
the basis for a method for improving a therapeutic response to rostafuroxin in an

individual with a cardiovascular condition. The method comprises administering
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rostafuroxin to said individual, wherein said individual has been determined to be a

carrier of at least one of the core SNPs and/or of a genetic variation in linkage

disequilibrium therewith.

In some embodiments, the effects of genetic variations on rostafuroxin activity form
5 the basis for a method for treating an individual with rostafuroxin. The method

comprises: obtaining information indicating the presence of the core SNPs and

optionally on the additional SNPs affecting rostafuroxin response in an individual

and administering rostafuroxin for the individual having a genotype associated with

the improved response in a dosage ranging from 0.005 mg to 50 mg, preferably
10  0.01 mg to 15 mg, most preferably 0.05 mg to 5 mg.

In some embodiments, the effects of genetic variations on rostafuroxin activity form

the basis for a method for treating an individual with a cardiovascular condition.

The method comprises: administering or prescribing to the patient an effective

amount of rostafuroxin, wherein the patient is a carrier of at least one core SNPs
15 and/or of a genetic variation in linkage disequilibrium therewith.

In some embodiments, the cardiovascular condition is hypertension and the

method for treating an individual can be performed by

a) obtaining a nucleic acid sample from an individual suffering from hypertension;

b) determining the presence in said nucleic acid sample of one or more of the
20  polymorphisms selected from the groups consisting of: the core SNPs herein

described;
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c) administering a pharmaceutically active amount of rostafuroxin to the patients
that have shown to possess at least one polymorphism selected from the groups
consisting of the core SNPs herein described.
In methods for treating individuals herein disclosed, rostafuroxin is typically
5 administered in the form of a pharmaceutical composition. Such compositions can
be prepared in a manner well known in the pharmaceutical art and comprise at
least one active compound and a vehicle. The term “vehicle” as used herein
indicates any of various media acting usually as solvents, carriers, binders, diluents
or excipients for a rostafuroxin compound comprised in the composition as an
10 active ingredient. A person skilled in the art is aware of a whole variety of such
solvents carrier, diluent or excipient compounds suitable to formulate a
pharmaceutical composition.
rostafuroxin together with a conventionally employed adjuvant, carrier, diluent or
excipient may be placed into the form of pharmaceutical compositions and unit
15 dosages thereof, and in such form may be employed as solids, such as tablets or
filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or
capsules filled with the same, all for oral use, or in the form of sterile injectable
solutions for parenteral (including subcutaneous use). Such pharmaceutical
compositions and unit dosage forms thereof may comprise ingredients in
20  conventional proportions, with or without additional active compounds or principles,

and such unit dosage forms may contain any suitable effective amount of the
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active ingredient commensurate with the intended daily dosage range to be
employed.

In some embodiments rostafuroxin is administered in a “pharmaceutically effective
amount”. The amount of the compound actually administered will typically be
determined by a physician, in the light of the relevant circumstances, including the
condition to be treated, the chosen route of administration, drug combination, the
age, body weight, and response of the individual patient, the severity of the
patient's symptoms, and the like. Generally, an effective dose is from 0.005 mg to
50 mg, preferably 0.01 mg to 15 mg, most preferably 0.05 mg to 5 mg as single
administration per day.

Compositions may be administered individually to a patient or may be administered
in combination with other agents, drugs or hormones. The effective dosages of the
composition to be administered to a patient range from 0.05 mg to 5 mg/day.
Depending on the intended route of delivery, rostafuroxin is preferably formulated
as parenteral, topical or oral compositions, more preferably as oral formulation.
The compositions for oral administration may take the form of bulk liquid solutions
or suspensions, or bulk powders. More commonly, however, the compositions are
presented in unit dosage forms to facilitate accurate dosing. The term “unit dosage
forms” refers to physically discrete units suitable as unitary dosages for human
subjects and other mammals, each unit containing a predetermined quantity of
active material calculated to produce the desired therapeutic effect, in association

with a suitable pharmaceutical excipient. Typical unit dosage forms include refilled,

nmaj or
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pre-measured ampoules or syringes of the liquid compositions or pills, tablets,
capsules or the like in the case of solid compositions. In such compositions, the
compound of the invention is usually a minor component (from about 0.1 to about
50% by weight or preferably from about 1 to about 40% by weight) with the

5 remainder being various vehicles or carriers and processing aids helpful for
forming the desired dosing form.
Dosage treatment may be a single dose schedule or a multiple dose schedule.
Liquid forms suitable for oral administration may include a suitable agqueous or non-
aqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors

10 and the like.
Solid forms may include, for example, any of the following ingredients, or
compounds of a similar nature: a binder such as microcrystalline cellulose, acacia,
gum tragacanth, gelatine or polyvinyl-pyrrolidone; an excipient such as starch or
lactose, a disintegrating agent such as alginic acid, Primogel, or potato or corn

15 starch; a lubricant such as magnesium stearate, talc, polyethylene glycol or silica;
a glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or
saccharin; or a flavoring agent such as pepper-mint, methyl salicylate, or orange
flavoring. The tablets may be coated according to methods well known from people
skilled in the art of pharmaceutical practice.

20 Parenteral compositions are typically based upon injectable sterile saline or
phosphate- buffered saline or other injectable carriers known in the art. As

mentioned above, the compounds of formula | in such compositions are typically a



In view of the above results, it is possible to conclude that core SNPs
conprised in a profile together with additional SNPs affect the

phar macolwogi2ealo48038i vity of rostafuroxin with clinical relramranomesshy ch can
be even higher than the activity of the 5 core SNPs al one. Exanple 4:

Rel evant SNPs affecting response to rostafuroxin: CAND 1 genes Applicants
I nvestigated inclusion of additional relevant SNPs in genetic profiles al so
including the core SNPs of exanple 1 upat identify responders to
rostafuroxin. 10ln a first series of experinments, SNPs of genes involved
directly in the nmechani sms of action of rostafuroxin (herein also

i denti fi gfincrScémMPBhdntd @agaentheFgndiny eshivedt eXlos td610% pamidight! with théND 1

genes that were Investigated included genes coding for adducin subunits

(ADDL, ARIRai ina 8 AR ued thdjiktde EO synthesis and netabolism
(CYPL1AL, H%B@gslligg"ﬂ%s, e B e SLCOICL). A surmary of the features

o . BOEBIUBACRE D B SEREDH o D BB P38 s 3 T
adduci ngs&sté‘l[r%g% réle%gte%r&g ggﬁ\je?? s;A/'stér[r)B? Alc?es%%p ilon % Peupcriesf]e%taStive sustained
5 release materials can also be found in the incorporated materials in Remington's
Pharmaceutical Sciences.
The above-described components for orally administered or parenteral
compositions are merely representative. Further materials as well as processing
techniques and the like are set out in Part 5 of Remington's Pharmaceutical
10  Sciences, 20th Edition, 2000, Marck Publishing Company, Easton, Pennsylvania,
which is incorporated herein by reference in its entirety.
In some embodiments, an isolated nucleic acid molecule comprising at least 100
contiguous nucleotides, is disclosed wherein one of the nucleotides is a single
nucleotide polymorphism (SNP) selected in any one of the nucleotide sequences
15 SEQID NO 1, SEQ ID NO 3, SEQ ID NO5, SEQ ID NO7, SEQ ID NO9 and SEQ
ID NO 11, or a complement thereof.
In some embodiments, the effects of genetic variations on rostafuroxin activity form
the basis for a method for identifying an agent useful in therapeutically or
prophylactically treating a cardiovascular condition is disclosed.
20  The method comprises providing a candidate agent; administering the candidate
agent to an individual carrying at least one polymorphism selected from the group

consisting of rs2345088, rs16877182, rs16893522, rs2461911, rs5013093,
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5 indicated.
In several embodiments, the method can be performed by selecting hypertensive
patients and performing measurements and detection according to procedures
used to evaluate treatment with rostafuroxin in individuals.In some of those
embodiments, evaluating rostafuroxin treatment in an individual can be performed
10 by obtaining sequence information regarding at least one polymorphism selected
from the group consisting of rs2345088, rs16877182, rs16893522, rs2461911,
rs5013093, and rs12513375 wherein the information is predictive of rostafuroxin
efficacy in the individual.
In some of those embodiments, the sequence information comprises at least one
15 of the sequences SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7,
SEQ ID NO: 9 and SEQ ID NO: 11, and an improved response to rostafuroxin can
be predicted with at least one corresponding detected sequence information
selected from the group consisting of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO:
6, SEQ ID NO: 8, SEQ ID NO: 10 and SEQ ID NO: 12.
20 In some of those embodiments, an improved response to rostafuroxin can be
predicted with at least one corresponding detected allelic sequence information

selected from the group consisting of SEQ ID NOs: 13 and 14 for SEQ ID NO: 1,
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SEQ ID NOs: 15 and 16 for SEQ ID NO: 3, SEQ ID NOs: 17 and 18 for SEQ ID
NO: 5, SEQ ID NOs: 19 and 20 for SEQ ID NO: 7, SEQ ID NOs: 21 and 22 for
SEQ ID NO: 9, and SEQ ID NOs: 23 and 24 for SEQ ID NO: 11.
In some of those embodiments, the evaluating method can further comprise
5 obtaining sequence information for at least one polymorphism selected from the
group consisting of rs4961, rs4984, rs10923835, rs947130, rs914247, rs1045642,
rs880054, rs10502933, rs2131127, rs4309483, and rs4739037. In particular, the
sequence information can comprise at least one of the sequences SEQ ID NO: 25,
SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35,
10 SEQID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43 and SEQ ID NO:
45. For those sequence information an improved response to Rostafuroxin can be
predicted with at least one corresponding detected sequence information selected
from the group consisting of SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30,
SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
15 SEQID NO: 42, SEQ ID NO: 44 and SEQ ID NO: 46.
In some of those embodiments an improved response to Rostafuroxin can be
predicted with at least one corresponding detected allelic sequence information
selected from the group consisting of SEQ ID NOs: 47 and 48 for SEQ ID NO: 25,
SEQ ID NOs: 49 and 50 for SEQ ID NO: 27, SEQ ID NOs: 51 and 52 for SEQ ID
20  NO: 29, SEQ ID NOs: 53 and 54 for SEQ ID NO: 31, SEQ ID NOs: 55 and 56 for
SEQ ID NO: 33, SEQ ID NOs: 57 and 58 for SEQ ID NO: 35, SEQ ID NOs: 59 and

60 for SEQ ID NO: 37, SEQ ID NOs: 61 and 62 for SEQ ID NO: 39, SEQ ID NOs:
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63 and 64 for SEQ ID NO: 41, SEQ ID NOs: 65 and 66 for SEQ ID NO: 43, and
SEQ ID NOs: 67 and 68 for SEQ ID NO: 45.
In some embodiments, the method for identifying an agent useful in therapeutically
or prophylactically treating a cardiovascular condition herein disclosed can be
5 performed by a system that comprises components suitable to detect and identify
the relevant genetic variations as described herein.
In some embodiments, a system for detecting a single nucleotide polymorphism
(SNP) in an intergenic or intragenic region a gene selected from the group
consisting of KCNS3, THSD7A, FAM46A, LOC389970, HLA-G, and TTC29, is
10 disclosed. The system comprises an isolated polynucleotide which specifically
hybridizes to a nucleic acid molecule containing a single nucleotide polymorphism
(SNP) in any one of the nucleotide sequences SEQ ID NO: 1, SEQ ID NO: 3, SEQ
ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, and at least one of a
buffer for the nucleic acid molecule (such as a hybridization and/or polymerization
15 buffer), and an enzyme to be used in combination with the nucleic acid sequence
for the detection of the SNP. In particular, the enzyme can be a polymerase
capable of catalyzing a polymerase chain reaction for one or more of the intergenic
and/or intragenic region that are investigated.
The term hybridization as used herein indicates the process of establishing a non-
20 covalent, sequence-specific interaction between two or more complementary
strands of nucleic acids into a single hybrid, which in the case of two strands is

referred to as a duplex. A specific hybridization is a hybridization resulting in a
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specific sequence-sequence interaction. The wording “specific” “specifically” or
specificity” as used herein with reference to the binding of a molecule to another
refers to the recognition, contact and formation of a stable complex between the
molecule and the another, together with substantially less to no recognition,

5 contact and formation of a stable complex between each of the molecule and the
another with other molecules. The term “specific’ as used herein with reference to
a sequence of a polynucleotide refers to the unique association of the sequence
with a single polynucleotide which is the complementary sequence.
The term “polymerase chain reaction” as used herein indicates any suitable

10 technique to amplify a single or few copies of a piece of a nucleic acid across
several orders of magnitude, generating thousands to millions of copies of a
particular DNA sequence. The method relies on thermal cycling, consisting of
cycles of repeated heating and cooling of the reaction for nucleic acid melting and
enzymatic replication of the nucleic acid.

15 In some embodiments, the system can also comprise an isolated polynucleotide
that specifically hybridizes to a nucleic acid molecule containing a single nucleotide
polymorphism (SNP) in any one of the nucleotide sequences SEQ ID NO: 25, SEQ
ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ
ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 41, SEQ ID NO: 43 and SEQ ID NO: 45.

20  The systems herein disclosed can be provided in the form of kits of parts. In a kit of
parts, the probes, pharmaceutical compositions and other components and a

substrate are comprised in the kit independently. In particular, the probes can be
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78 The two rel evant SNPs for HSD3Bl1 gene (HSD18 and HSD19) are described in
detail in Table 6 and their relevancesgn Table 7. In Table 10 the data for
the relevant SNP rs 914247 are reported. As explained in the detailed
description genes and adducin the genes included in 5 table 9 are those
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ef f ect o 0 NP C se to
rostafurOX| Rh%A%%ngﬂ"ﬂﬁn% %FED %Z m8R§ |es%8§ Snt rr}eﬁe%e{rp%e s%gf genes
that ma nvol ved i n. the devel I’lSI on and/ or i n organ
danage ﬁe@d@%%awdﬁwﬁaﬁkmpwrﬁﬂ&ﬁ AR PP g yone)
were investigated. In particular, a larger set of genes that are

pat hophy 5ibslso@i realerylercapablenf dasection, such as radioactive isotopes, fluorophores,

chemioluminescent dyes, chromophores, enzymes, enzymes substrates, enzyme
cofactors, enzyme inhibitors, dyes, metal ions, nanoparticles, metal sols, ligands
(such as biotin, avidin, streptavidin or haptens) and the like, microfluidic chip,
reference standards, and additional components identifiable by a skilled person
10  upon reading of the present disclosure. In particular, the components of the kit can
be provided, with suitable instructions and other necessary reagents, in order to
perform the methods here disclosed. The kit will normally contain the compositions
in separate containers. Instructions, for example written or audio instructions, on
paper or electronic support such as tapes or CD-ROMs, for carrying out the assay,
15  will usually be included in the kit. The kit can also contain, depending on the
particular method used, other packaged reagents and materials (i.e. wash buffers
and the like).
Further details concerning the identification of the suitable carrier agent or auxiliary
agent of the compositions, and generally manufacturing and packaging of the Kkit,
20 can be identified by the person skilled in the art upon reading of the present

disclosure.
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of genes is summarized in the illustration of Figure 9. 20ln particular, in
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subj ect Ql\% @E'hyari ate analysis and only SNPs with a p- value GXT ranging
from 1. 78°T0R" T (rs7117314) to 5*10E-2 (rs945403) were sel ected with the
sane mt%l lustrated for the selection of Core SNPs. 10Dealing wth
candi dat only used as a threshold a p <0.05 instead of p < 0.0001
in view of previous data supporting the choice of candidate genes. In

parti Tul &r PPRABNAGICSNARYC Gy, veNPPoRerreed eloegseRrtain ee effach of denetie
detected a variation of the QI phenotype DSBP5 0. Exenpl ary CAND 2 SNPs
are repovamations Dablam lddividogetresponde Hot hestakiraxied TBET sBaglsofdratthen
results. A significant p_GXE indicates a significant DSBP5 0 different

I esponsepharntdwgenemigrently Consitaidusfad2nihpivatalzothat Wehd geddtypéshiwitarthat e
anal ysis of relevant CAND 2 SNPs 80 Table 11: Univariate anal ysis of

rel evant HoARA 18 MBS from 1ttumina @dhdeRintdrPM HLEEBRHI SEerBtyhitt B288 Chip

according to procedure described in [Ref. 10, 11, 12]. Among the individuals, 169
10  were administered the placebo treatment and 173 the active drug (rostafuroxin) in
the first period (5 weeks) with demographics as in [Ref 13]. In particular, patients
were randomized to one of the following oral doses of rostafuroxin: 0.05, 0.15, 0.5,
1.5, or 5 mg/day for 5 weeks. Each dose had to be compared to a placebo in a
crossover design. Since previous studies demonstrated that one month of washout
15 may be insufficient [Ref. 14-30] 193 patients that did not receive a previous
treatment (NPT) were analyzed separately from the 149 previously treated.
For the above sample of individuals a genetic association analysis, was performed
to associate the phenotype of the tested individuals with the SNPs detected in the
individuals. The selected phenotype of interest was the blood pressure response.
20 The SNPs selected for detection were the 1111170 SNPs on autosomal

chromosomes of the individual.
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21rs11216598FXYD6111172536620, 00677TR f | anki ng_5U

22rS9106§§§gﬁ‘%ﬁ&%%@g§%@8€%é?ﬂ§e3t is a quantitative variable (QT), and the

23rs1321 FYNo1121 389 ntron
variables (factors) affecting the distribution of the phenotype of interest are SNPs,

therapy (placebo, rostafuroxin) and the SNP*therapy interaction.

5 In particular, the quantitative phenotype selected for the statistical analyses was
the difference in mmHg between the office Systolic Blood Pressure (SBP) at the
end of first treatment period (SBP_5) and the office Systolic Blood Pressure at
baseline after one month of run-in (SBP_0) and is herein also identified as
DSBP5 0. The selected QT phenotype and other factors affecting distribution of

10 the phenotype of interest were then analyzed according to the following
quantitative trait interaction test
Phenotype = SNP + therapy + SNP*therapy
as illustrated in further details below.
To perform the genetic association a descriptive statistical analysis and an
15 inferential statistical analysis were carried out.
The descriptive statistical analysis was performed to first summarize and describe
the main parameters of the data and perform quality controls.
Table 1 summarizes the statistical procedures, parameters and thresholds
selected by Applicants in performing the analysis as well as the results obtained in

20  outcome therefrom.
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Table 1: Descriptive Statistical Analysis

Procedure

Analysis/thresholds

Results

Call Rate

Number of SNPs called
per sample

Mean call _rate of 0.996651
for the 193 NPT subjects on
1M SNPs

Individual

Missingness

individuals
rate per

Number of
with  missing
SNP

Inclusion threshold <

10%

Individuals missing: 0 of 193
individuals were removed
for low genotyping
(MIND>0.1)

Number of SNPs with
missing rate per
individual
Inclusion
10%

threshold <

Locus (SNP) missingness:
6071 SNPs failed
missingness test having a
genotyping rate<0.9 and
were not included in the
analysis

Minor
Frequency

Allele

Lowest allele frequency
at a specific locus
observed in a particular
population - MAF
threshold of 0.05

MAF<0.05 for 258148
SNPs- excluded from the
analysis

Hardy
equilibrium
test

Weinberg
(HWE)

HWE tested for each
SNP in the whole
population using the
exact test, described and
implemented by
Wigginton et al. [Ref 31]

2510 SNPs markers failed
HWE test (p<= 0.001)

SNPs not removed in view
of sample composition (only
cases) - departure from
HWE could be indicative
that association phenotype-
SNPs is real causal.
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The results of the genetic descriptive analysis performed are also illustrated in

Table 2 and Figures 1,

2 and 3 in further detail.

Table 2: Results of Descriptive Statistical Analysis

Patient Group Basal SBP | Mean fall in | Std. Err. [95% Conf.
+SD blood Interval]
pressure
mmHg

Total (193 IDs) 150,3+/-7,5 -6.73057 .8542748 | -8.415539 -
5.045601

Placebo (94 IDs) | 150,0+/-7,5 -7.67766 1.174851 | -10.01068 -
5.344638




For intragenic SNPs, Applicants noted no coding or splicing variants but we
5 identified common intronic pol ynorphisns | ocated i n genes whose function
i s often wokonveasosIwo t opSNPs (rs3893464 and rs 5013093pcwmpeoploassed Wit hin
the maj or histoconpatibility conplex class | region on chronosone 6, a
pecul i ar region of extensive and high LD which contains several genes. In
this case, an accurate gene annotation is nore conplex, and the expression
and functional pattern 10 investigatieg of included genes could help to
define the right region. As SNPs can have different effects also on the

m RNA target conposition, especially for 3" UTRs, all topSNPs were virtually
tested i i fferent databases atrocles org, mcrorna.sanger. ac. uk,
WWW. mi Cr nTghler%-'rjf%Sqlﬁo §S¢fmli‘%4%r§j'c@ Anlabﬁs' eturned_ Appli ganf s al so
consi der edPatieetGodumg | aBasabSBPhe| Meancfalliner StdoErrsequidéeConf. 15 | ust
the mature m RNAs. However ,pgpr ker| i dédodi cation of drugintessdnse (for the
pur poses| of prediction| w thout furtpessggeeet|c |ocalijzation of the source
of the sjgnal would be|a sufficient epdngint for a GM study. Follow ng the
above characterizatiom—the—ritra—tor NPs—wererfurther—seltegted to

i dent i fy| TRragem IRes | APPHH{1ed! drgdst! 3ésponse3pB03? gsB2B3Pa&ki n 2(
conpared_ to placebo by|performng la Statistical ANOVA|ard(3299% usimg STATA
software in placebo_and rostafuroxin with DSBP5 0 as dependent variabl e and
the WD boRartigdgnisBableRibe deoenBye Hatistigy of DyBHI_Oaler thenertirgssamriependent
vari ables. Additionally with this analysis the rel evance of the genotype of
above neand doetheShRtientadreditad vathaphazeblo andt tostafiroxamppreobsthdevbatratiery onl y
35 SNPs (and their relative genotypes) were selected that have a DSBP5 0
decr enmenmddest basdl heverpy SBRIcaobel éxpldigeiradiedooSihgrreopitirenbef patisitder ed as
relevant GA5. A list of the relevant GAS gene is sunmarized in Table 12.

Tabl e 12yitrhyiar hipdérteHmny Sep %r}geehmarﬁg thgNP®u§@8%yTﬁ€WMsiBh%@EBO
DELTA rs SNP Gene p_yalu e ANOV A gen oty pe BP5-0 therapy SD num ber of

patiesntyg EBES Qrm. A graphiP!iRSRRRioRD the results summarized in Table 2 is

=

illustrated in Figure 1 that shows the DSBP5_0 distribution in Total, Therapy and

Placebo.

For the NPT group, the total genotyping rate in remaining individuals was 99.67%;

6071 SNP failed the missingness test (call rate<90%) and 258148 SNPs had
10 MAF<0.05. After frequency and genotyping pruning 848340 SNPs remained

following filtering using MAF threshold of 0.05 (data not shown).

In view of the above, Applicants selected a cut off value for the QT DSBP5 0 of <

11.7 mmHg, relative to the lowest terzile of the distribution of DSBP5 0 (-11.7

mmHg, that is, 33 out of 99 patients) to generate a binomial phenotype variable,
15 the response—non response to the rostafuroxin. The DSBP5_0 threshold selection

was performed to provide a parameter that is indicative of both statistical and

clinical relevance of the results.
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A graphic representation of the results of the descriptive statistical analysis

showing the selected QT threshold is illustrated in Figure 2.

Figure 3 illustrates the genetic relatedness among the tested individuals detected

using the top axis of variation showing a mild heterogeneous clusterization of
5 individuals distributed around zero. The assessment (and correction) of population

stratification is relevant to avoid the false positive and false negative significant

associations due to the presence of systematic ancestry differences.

An inferential statistical analysis was then performed using the QT calculated to

detect SNPs that are significantly associated to a different response to the

10  treatment (placebo or active drug).

Table 3: Inferential Statistical Analysis

Procedure Analysis Selected Threshold

single point analysis of
SNPS considered one by
one

assessment performed on
the quantitative trait
interaction test (G*E,

Univariate Gene*Environment) as aPssocith?ollr;e <10% SNP'therapy
implemented in gPLINK
[Ref 33]

Relevant parameter P
value of the SNP*therapy
association




9.5719856 18 13.9138886 rs7521668 DPH5 0.0004 1 -25 0 1 3.95 6.5760933 2
28. 95 2 -13.044 12.951707 25 -6.0227273 9.8237774 22 7.0212727 rs188334
FAI M3 0. 098&011/048083819048 10. 627776 21 PCT/EP2010/065589
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Table 3: Inferential Statistical Analysis

Procedure Analysis Selected Threshold

Interactions across tested
genes analyzed to test
dependence of QT
phenotype variations on

joint effect of SNPs Identification only of SNPs
(and their relative genotypes)
. Assessment performed that have the greatest delta
Interaction using a single linear DSBP5 0 between therapy
regression model, as and placebo choosing as
implemented in StataSE cutoff a delta

9.2, SBP5_0>15mmHg

Parameter: delta DSBP5_0
between therapy and
placebo

Table 3 summarizes the statistical procedures, thresholds and analysis selected by
Applicants in view of the results of the descriptive statistical procedure.

In particular, with reference to the univariate analysis a single point analysis where

5 the SNPs are considered one by one was performed. The quantitative trait
interaction test (G*E, Gene*Environment) performed evaluates the association as
Phenotype = SNP + therapy + SNP*therapy
where the emphasis of the analysis was on the SNP*therapy component, i.e. in the
interaction rather than in the main effects., since the main effect “therapy”
10  corresponds to testing the clinical trials per se, without considering the genetic
component. The main effect “SNP” looks for SNPs affecting variation in blood

pressure without considering the modification induced by the therapy. Only the



-3.6727274 13.932941 22 8.1463206 rs4998662 FAMA 6A 0.0001 2 -15.805556
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11.911463
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interaction effect (G*T) evaluates which SNPs (G=gene) affect SBP in subjects
receiving either the active drug or the placebo (T=Therapy).
A threshold of p<10™ was selected to screen the most significant associations that
could form a list of top SNPs. In particular, Applicants purposefully selected a
5 ‘“conservative” p value (against False Negative) to screen out the less significant
results [Ref. 34, 35]. Additionally, all potential positive associations have been
meaningfully verified with at least two statistical programs (plink and stata). Results
of univariate analysis performed according to the above approach are illustrated in
Figure 4 (see also Example 6 below).

10  With reference to the inferential interactions analysis, the interactions across

various genes were tested to see if the observed variations of the QT phenotype
DSBP5_0 depend on the joint effect of more SNPs considered together.
In particular, a single linear regression model, as implemented in StataSE 9.2, was
then used to test for the interaction effect (SNP1*SNP2*ther) between a first set of
15 SNPs (SNP1) and a second set of SNPs (SNP2) in addition to the marginal effects
of SNP1 and SNP2, within rostafuroxin/placebo.
The SNPs sets were established taking into account the genes where the SNPs
were detected, and the possible involvement of the genes in mechanisms identified
as responsible of the phenotype of choice (variation of blood pressure).
20 Those SNPs were further selected to identify the genotypes with the largest
response to rostafuroxin compared to placebo by performing a Statistical ANOVA

analysis using STATA software in placebo and rostafuroxin with DSBP5_0 as



16 -4.0117647 12.26524 17 2. 8736397 rs6457110 HC&® 0.0023 1 -10.351613
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dependent variable and the candidate significant SNPs as independent variables.
In particular, to select the genotypes of the interactions between two SNPs with the
largest response to rostafuroxin compared to placebo, the Applicants performed an
ANOVA statistics in placebo and rostafuroxin with DSBP5_0 as dependent variable
5 and the interaction s between SNPs as independent variables. The Applicants
report an example of this procedure in Figure 5: interaction between rs8899 and
rs4678. The Applicants selected the interaction between the genotype AA of
rs8899 and the genotype BB of rs4678 because it presents the greatest
remarkable decrement in the therapy group and not in the placebo group.

10 In outcome of this investigation, the Applicants selected the genotypes of
interactions of SNPs having a remarkable decrement of the QT phenotype
DSBP5_0 in the rostafuroxin and not in the placebo group, such as the example of
rs8899 and rs4678 in Figure 5.

All the genetic analyses were performed using the program package gPLINK [Ref.

15  33]. Principal Component Analysis (PCA) using the Eigensoft package (version 2.0
for Linux platform, Department of Genetics, Harvard Medical School, Boston,
USA). Genomic inflation factor A was calculated using Genomic Control (GC) of
eigensoft package. To complete the statistical genetic analyses and for all those
analyses beyond the pure statistical genetics approach, the program StataSE 9.2

20  was used. A skilled person will be able to identify all the additional details statistical

analyses upon reading of the present disclosure.
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bo rs2517718 HLA-A 0.0006 1 -11.825806 11.503274 31 -5.6137931 10. 594464 29
6.2120129 rs1362126

63

Following the descriptive and inferential statistical analysis genotyping profiles

were also created for the purpose of discriminating Responders (R) from Non-
Responders (NR) to the active treatment using the smallest possible set of
significant SNPs. In this case, a "genetic profile" is a linear combination of
5 genotypes at single SNPs or at their interactions.

To create the profiles different genotypes for each SNPs were considered as
variable and in particular the homozygous less frequent genotype was identified as
genotype 1 (g1), the heterozygous genotype was identified as genotype 2 (g2) and
the homozygous more frequent genotype was identified as (g3).

10 Accordingly, genetic profiles were built that could have for example a g1 of an
SNP1 (component 1), a g2 of an SNP2 (component 2) and the interaction of the g1
of SNP3 with the g2 of SNP4 (component 3) as factors. A profile can have any
number of components.

Any given profile was coded equal to 1 if at least one component, presents the

15 significantly associated genotype (e.g., the g1 of SNP 1 in the example before),
otherwise the profile is coded as 0. Then, all subjects are classified as 0 or 1,
depending on their fit to the profile allowing a profile to characterize a defined
subset of patients.

The predictive ability of different profiles to classify subjects into R or NR, i.e.

20  finding the genotypic profiles that discriminate R from NR for rostafuroxin, was then
tested using a logistic regression performed to procedures such as the ones

described in [Ref. 36, 37].
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The parameter selected by Applicants to evaluate the genetic profiles was the
Odds Ratio (OR) which is one of the parameters considered informative of
performance of pharmacogenomic tests according to FDA guidelines [Ref. 38]. In
particular, according to FDA guidelines, OR is a clinically relevant parameter for
5 evaluating the degree of discrimination according to the different genetic profiles
between patient responders to the drug instead of placebo.
The OR value indicates the ratio of the odds in test positive patients (responders)
to the odds in test negative patients (not responders) according to the defined
genetic profile. The Odds ratio combines the Positive (PPV) and the Negative
10 (NPV) Predictive Values as follows: PPV x NPV/ [(100-PNV) x (100-NPV)]. The
Predictive values (either positive or negative) represent the proportion of patients
with a positive or negative test result that have the clinical condition of interest (i.e.
response to the drug with a defined genetic profile). In other word, OR is the
probability of being a responders (PPV) or non responders (NPV) to the test. An
15 Odds ratio of 1 indicates that the test is non-informative, thus the higher the Odds
ratio the higher is the predictive power of the test.
Based on the results of the above study, Applicants identified several SNPs and
related genotypic profiles that significantly affect the selected quantitative
phenotype for detecting the effect of rostafuroxin.
20 In particular, some core SNPs located in genes previously not associated with
pathways affecting blood pressure surprisingly showed a remarkable ability to

enhance the effects of rostafuroxin as illustrated in the following examples.
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2 -12.625 82.536465 8 1.2
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Example 1: core SNPs affect individual’'s response to rostafuroxin

In outcome of the above outlined study a group of SNPs was identified as

significantly affecting the individuals’ response to rostafuroxin that is herein also

identified as core SNPs. The main features of the core SNPs herein described are

5 illustrated in the Table 4.

Table 4: Core SNPs

SNP ID rs16877182 | rs5013093 | rs2461911 | rs12513375 | rs16893522 | rs2345088

Chr 7 6 10 4 6 2

Major C C G T G C

Allele

Minor T T A G A T

Allele

P_GXE 2,89E-05 3,41E-05 4,43E-05 6,91E-05 8,54E-05 9,63E-05

position 11753617 29928565 | 57078480 | 148244380 82560511 18079898

GENE THSD7A Unknown Unknown Unknown Unknown unknown

Location Intron Intergenic | Intergenic Intergenic Intergenic | intergenic

nearest N/A HLA-G LOC3899 TTC29 FAM46A KCNS3

flanking 70

gene(NF

G)

distance N/A 21 kb- 18 kb 150 kb- 41 kb- 102 kb

between Flanking_3' | Flanking_ flanking 5' Flanking_5"' | Flanking_

SNP and 3 3'

NFG

protein Thrombosp | HLA class | | Pseudoge | TPRrepeat | family with | Potassium

name ondin type-1 | histocompa ne protein 29 sequence voltage-
domain- tibility similarity 46, gated
containing antigen. member A channel
protein 7A alpha chain subfamily
precursor. G S member

precursor 3
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The core SNPs rs2345088, rs16877182, rs16893522, rs2461911, rs5013093, and
rs12513375 are newly identified single nucleotide polymorphisms, with exact
chromosomal location in human genome but, at present, with unknown function,
that have been identified in a Genome-Wide Scanning and association analysis
5 (GWAS) as the smallest set of significant SNPs associated to blood pressure
response to rostafuroxin in outcome of the statistical analysis outlined above.
In particular these SNPs were identified following genotyping of the whole genome
of the tested individuals performed according to Whole Genome Genotyping
(WGG) based on the Sentrix BeadChip platform [Ref. 10]. More particularly, the
10 WGG was performed using Human1M Duo CHIP - Infinium Il Assay to interrogate
over 1 million SNPs along the whole genome of the patients, through unrestricted
locus selection according to procedure described identifiable by a skilled person
and described, for example, in [Ref. 10, 11, 12] in further detail.
The SNPs detected in outcome of genotyping were first subjected to univariate
15 analysis and then to further analysis to select the SNPs genotypes with the largest
response to rostafuroxin as illustrated above.
In particular, to select the genotypes with the largest response to rostafuroxin
compared to placebo, the Applicants performed an ANOVA statistics (oneway) in
placebo and rostafuroxin with DSBP5_0 as dependent variable and the significant
20  SNPs as independent variables.
The analysis performed is exemplified in Figure 6 where an analysis for SNP

rs2461911 is shown that concerns a significant phenotype variance in the SNP
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genotypes g1, g2 and g3 greater in therapy group (p=0.002) than in placebo
(p=0.045).
Variation of the DSBP5_0 values for the three genotypes of SNP rs2461911 g1, g2
and g3 is also illustrated in Figure 7, which shows the plot of the DSBP5_0 values
5 for the three genotypes of SNP rs2461911 comparing rostafuroxin and placebo
groups. From the illustration of Figure 7, it is clear that in genotype 1 there is a
clear reduction of blood pressure with rostafuroxin while with placebo the blood
pressure is modestly increased. Conversely in genotype 3 the blood pressure fall
seems to be greater with placebo. What it is important is the direction of changes in
10  blood pressure response with placebo and rostafuroxin according to these
genotypes that clearly follow and opposite trend. This can be analyzed and we can
establish the statistical significance of the model and of the interactions between
rostafuroxin and placebo for that particular SNP. An appropriate statistical analysis
provides the significance of the interaction (which is accepted only if the
15 significance of the model is < 0.05). The p values for interaction are given in table 4
as P-GXE.
A similar approach was applied to analyze and select the other core SNPs so that
in outcome of this investigation, the Applicants selected the genotypes of SNPs
having a remarkable decrement of the QT phenotype DSBP5 0 in the rostafuroxin

20  and not in the placebo group, such as the example rs2461911 in Fiqure 7.
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A summary of the data related to DSBP5_0 in individuals presenting the core
SNPs and treated with rostafuroxin (Therapy) versus the individuals presenting the

core SNPs and treated with placebo (Placebo) is illustrated in Table 5.

Table 5: Decrement in DSBP5_0 for Core SNPs

SNP ID p_value lllumina Relevant DSBP5_0 DSBP5_0 Delta
ANOVA genotype genotype Therapy Placebo DSBP5_0

rs2345088 0.0002 1 TT -30.5 3.43 33.93,
rs16877182 | 0.0003 2 cT -21.67 -2.82 18.85,
rs16893522 | 0.0048 1 AA -22.43 4.60 27.03,
rs2461911 0.0022 1 AA -20.6 2.22 22.82,
rs5013093 0.0022 1 TT -20.49 1.60 22.09,
rs12513375 | 0.0024 3 TT -19.18 -3.25 15.93,

In particular, the data in Table 5 were obtained using a stepwise linear regression
5 using DSBP5_0 as dependent variable and the SNPs as independent variables to

select the SNPs significantly associated to the QT phenotype DSBP5_0.

Example 2: A genetic profile comprising core SNPs affect individual Response to

rostafuroxin

Following the identification of the SNPs, Applicants investigated the predictive
10  ability of genetic profiles comprising the core SNPs of Example 1 were considered.

The rationale supporting construction of genetic profiles relies upon the well

established notion that the phenotypic effect of a given SNP must also be

evaluated within the context of the other SNPs harbored on genes coding for

proteins that interact with the protein associated to the first SNPs (genetic

15 network). In this sense, a network analysis also implies the concept of genetic



12. 13712 18 8. 8328286 rs1998394 LOC7 28316 0.0074 3 -10.51282 1.334078 39
-4.725 11.632855 44 5. 78782 ga001619 PIGR 0.0004 1 -13.615 97.036224 20
- 4. 363158v040b08R4i8 19 9. 251842 rs2275531 Pl GR 0. 0024 3pctApri@obe$388176

69

epistasis [Ref 39]. In fact, alleles at two loci may not have any detectable effect
when these alleles are analyzed separately but they may become phenotipically
relevant when analyzed together, since they co-occur in the same subjects.
The Applicants evaluated if a genetic profile comprising core SNPs in the therapy
5 group only, can discriminate the Responders from Not Responders to the
treatment using as a predictive model a logistic regression in which the dependent
variable is the dicotomic phenotype (R or NR) and the independent variable the
specific profile. The applicants then evaluated the goodness of the model
calculating the predictive parameters (Odds Ratio, PPV, NPV).

10 Exemplary data related to the genetic profile including all core SNPs of Example 1
are illustrated in Figure 8. In particular, Figure 8 illustrates data concerning Odd
Ratio (OR) and predictive values (p-values) for profiles comprising the core SNPs,
which are parameters considered informative of performance of pharmacogenomic
test according to the FDA guidelines [Ref.38].

15 In particular, the OR value indicates the ratio of the odds in test positive patients
(responders) to the odds in test negative patients (not responders) according to the
defined genetic profile. In particular, the Odd ratio combines the Positive (PPV) and
the Negative (NPV) Predictive Values as follows: PPV x NPV/ [(100-PNV) x (100-
NPV)]. In other word, OR is the probability of being a responders (PPV) or non

20 responders (NPV) to the test. An Odds ratio of 1 indicates that the test is non-
informative, thus the higher the Odds ratio the higher is the predictive power of the

test. The p-values (either positive or negative) represent the proportion of patients
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with a positive or negative test result that have the clinical condition of interest (i.e.
response to the drug with a defined genetic profile).
The p-value parameter is calculated based on the zscore and it indicates the
significance of OR. The zscore parameter indicates: In (OR) / Standard Error
5 (InOR). The zscore has a negative value if the OR is minor to 1 and then if the
profile is not able to predict the response to drug. While the zscore has a positive
value if the OR > 1 and then the profile is able to predict the response to drug: if
zscore is high the OR is more significant due to the smaller variance.
Among the above mentioned parameters, the Odds Ratio (OR) is considered
10 clinically relevant for evaluating the degree of discrimination according to the
different genetic profiles between patient responders to rostafuroxin instead of
placebo [Ref.38].
The data related to a profile comprising all core SNPs (Profile 4) summarized in
Figure 8 were obtained considering data from patients including one or more
15 SNPs of the core SNPs listed in the profile. The criteria is justified by the
occurrence of the two factors that usually support inclusion of patients carrying at
least one SNP in a single unique profile: i) the strong prediction power of the SNP
and ii) by a common plausible biological mechanism that link the SNPs at issue. In
particular, the prediction power of the SNPs may be evaluated from the OR and the
20  correctly classified patients according to methods identifiable by a skilled person.
The corresponding parameter is a “correctly” value that for patients with profile 4 is

of 79.8% (see Figure 8). This value indicates that in 80 patients out of 100 the
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profile provides a correct classification of patients into responders and non
responders.
In view of the above results, it is possible to conclude that the core SNPs affect the
pharmacological activity of rostafuroxin with clinical relevance. In particular, the
5 clinical relevance is due to the magnitude of the blood pressure drop difference
between drug (rostafuroxin) and placebo, which ranges from 23 to 15 mmHg with
rostafuroxin while, according to literature, this difference ranges between 4 and 6
mmHg with the ARBs.
Preliminary data in patients carrying the profile 4 obtained in two separate studies
10 demonstrate that the drop in blood pressure obtained with rostafuroxin is more than
40% larger than that detected among the available antihypertensive agents (see
Figqure 8, bottom portion). In particular, individuals carrying profile 4 show a
modification in blood pressure of: - 12.3+1.5 mmHg with HCTZ:; -11.3t 1.7 with
Losartan and -18.74 £1.8 mmHg with rostafuroxin; individuals with profile 8 show
15 the a decrease in blood pressure of — 11.3x 1.2 with HCTZ; -11.6x 1.3 with
Losartan and - 15.2+1.5 mmHg with rostafuroxin; individuals with profile 9 show the
a decrease in blood pressure of -11.9 £1.2 with HCTZ; -11.4 + 1.4 with Losartan

and - 15.2+1.5 mmHg with rostafuroxin.

Example 3: A genetic profile including core SNPs together with relevant SNPs

20 affects response to rostafuroxin

Interactions of the core SNPs with additional SNPs identified in the course of the

above mentioned pharmacogenomic study were analyzed to verify the possible
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identification of additional genetic profiles suitable to discriminate R from the NR to
the treatment using as a predictive model a logistic regression.
In particular the core SNPs profile of Example 2 (Profile 4) was combined with
additional relevant SNPs identified in the course of the study.
5 Relevant SNPs, in the context of the present description indicate SNPs suitable to
discriminate Responders from Non-Responders to rostafuroxin.
In particular, relevant SNPs were first investigated in the following three groups of
genes: a) genes that are directly involved in the action mechanisms of rostafuroxin
(such as Adducin and EO genes — see Example 4) herein also indicated as CAND
10 1; b) genes that may be involved in the development of hypertension and/or in an
organ damage associated to hypertension (such as WNK — see Example 5) herein
also indicated as CAND 2; and c) genes identified by performing a whole genome
scanning (such as HLA-A, see Example 6) herein also indicated as GWS.
In particular, SNPs in those genes were first identified by genotyping the selected
15 genes. Relevant SNPs were then selected by subjecting the detected SNPs to
descriptive and inferential analysis as further illustrated in Examples 4 to 6.
The relevant SNPs so identified were then grouped in genetic profiles together with
the core SNPs of profile 4 of Example 2.
The results show that genetic profiles comprising core SNPs and relevant SNPs
20 are even more effective in discriminating rostafuroxin Responders from Non-

Responders as illustrated in Figure 8.
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In particular, in the summary of Figure 8 the OR and p-value and DSBP5_0
detected for additional profiles formed by the core SNPs (profile 4) and additional
CAND 1, CAND 2 and/or GWS SNPs are also illustrated (see in particular profile 8
and profile 9 of Figure 8). From the analysis of the data of Fiqure 8 it appears that

5 by including additional SNPs in the profiles, the OR values and “correctly” value
are increased with respect to the ones of the profile 4 (see profile 8 and profile 9 in
Figure 8). Also the inclusion of those SNPS determines an increase in the size of
the target population from the 26% of total population of profile 4 to 44% of the total
population of profile 9.

10 A possible explanation of the synergic effect between the core SNPs and the
additional SNPs indicated in Figure 8, herein provided for the purpose of guidance
and not intended to be limiting, is the inclusion of the SNPs at issue in a same
genetic network underlying complex diseases such as hypertension. The
experimental evidence obtained by the Applicants supports the conclusion that

15 these SNPs can either interfere with or modulate the other genes (such as CAND1
or CAND2 already associated with pathways affecting blood pressure - see
Examples 4 and 5) in a genetic networking or affect other genes which may be
unrelated to a priori selected list of candidates (see profile 4 in comparison with
profiles 8 and 9).

20  Accordingly, a possible explanation of the data reported herein is that the
discriminatory capacity of the core SNPs (profile 4) is increased by the CAND 1

and 2 because of inclusion in a same genetic network that combines/integrates the
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effects of GWS, Core SNPs, CAND 1, CAND 2 and additional unknown SNPs
which are comprised in the network(s).

The increase of the discriminatory capacity and of the size of the selected patients
included in the profile that has been achieved by moving from profile 4 to profile 9,
supports the network concept.

Specific genotypes for the additional relevant genes included in profiles 8 and 9 of

Figure 8 are further described in Table 6 and Table 7 below.

Table 6: Profile 8 and Profile9 SNPs

SNP SNP ID ch | Major | Mino | position GENE Location | protein name
name r | Allele r
Allel
e
ADD1 rs4961 4 G T 2876505 ADD1 Exon adducin alpha
(missense | subunit
G460W)
ADD2 rs4984 2 C T 70753911 ADD2 Exon adducin beta subunit
(silent)

HSD18 rs10923835 1 A T 119811854 | HSD3B1 | Intergenic | 3-beta-
hydroxysteroid
dehydrogenase

HSD19 rs947130 1 G A 119818255 | HSD3B1 | Intergenic | 3-beta-
hydroxysteroid
dehydrogenase

LSS2 rs914247 21 G A 46434105 LSS 3'UTR lanosterol synthase

MDR2 rs1045642 7 T C 86976591 MDR1(A | Exon Multidrag resistance

BCB1) (silent) 1 (ATP-binding
cassette, subfamily
B, member1)

WNK1 rs880054 12 A G 858819 WNKA1 Intron WNK lysine deficient
protein kinase1

rs1050293 | rs10502933 18 C T 47548901 unknown | Intergenic

3

rs2131127 | rs2131127 3 C T 149906833 | AGTR1 Intron angiotensin Il
receptor type 1

rs4309483 | rs4309483 18 C A 54236897 LOC1001 | Unknown Hypotetical  protein

34069 LOC100134069 (3

flanking to NEDDA4L)

rs4739037 | rs4739037 8 G A 64065878 NKAIN3 3'UTR Na+/K+ transporting
ATPase interacting 3
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MDR2 | rs1045642 TT T HSD18 rs109238 AT+TT T ~-0.10 -17.40 17.30
major 35 minor
LSS2 rs914247 GA+AA A MDR2 rs104564 cC C -3.95 -16.91 12.96
minor 2 minor
LSS2 rs914247 AA A ADD1 rs4961 GT+TT T 517 -22.32 2749
minor minor
HSD1 rs947130 GG G NEDD4L rs430948 AA A 10.3 -17.85 28.15
9 major 3 minor
MDR2 | rs1045642 TT T AGTR1 rs213112 cC C -2.55 -16.9 14.34
major 7 major
ADD2 rs4984 CC C TOP rs105029 CT C 5.52 -19.21 2473
major 33 major
LSS2 rs914247 AA min A WNK1 rs880054 AG+GG G 0,48 ~-16 16,48
minor min minor
HSD1 rs947130 GG G NKAIN3 rs473903 GA G -2.46 -18.18 15.72
9 major 7 major

In view of the above results, it is possible to conclude that core SNPs comprised in
a profile together with additional SNPs affect the pharmacological activity of
rostafuroxin with clinical relevance which can be even higher than the activity of the

5 core SNPs alone.

Example 4: Relevant SNPs affecting response to rostafuroxin: CAND 1 genes

Applicants investigated inclusion of additional relevant SNPs in genetic profiles also
including the core SNPs of example 1 that identify responders to rostafuroxin.
10 In a first series of experiments, SNPs of genes involved directly in the mechanisms

of action of rostafuroxin (herein also identified as CAND 1 genes) were investigated.
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In particular, CAND 1 genes that were investigated included genes coding for
adducin subunits (ADD1, ADD2, ADD3), and genes involved in the EO synthesis
and metabolism (CYP11A1, HSD3B1, LSS, ABCB1/MDR1 and SLCO4C1). A

summary of the features of the investigated genes is reported in Table 8.

5
Table 8. Selected Candidate Genes (CAND 1)
N Gene Chr Gene name
Symbol
2 ADD1 4 | alpha adducing
3 ADD2 2 | beta adducing
4 ADD3 10 | gamma adducing

5 CYP11A1 15 | cytochrome P450, family 11, subfamily A,
polypeptide 1 (cholesterol monooxygenase side-
chain cleaving)

6 HSD3B1 1 hydroxy-delta-5-steroid dehydrogenase, 3 beta-
and steroid delta-isomerase 1

7 LSS 21 | lanosterol synthase (2.3-oxidosqualene-
lanosterol cyclase)

1 ABCB1/ 7 | ATP-binding cassette, sub-family B (MDR/TAP),

MDR1 member 1

8 SLCO4C1 5 | solute carrier organic anion transporter family,

member 4C1

In particular, Table 8 shows the selected CAND 1 genes and the related

chromosome location, gene symbol and Gene name.

For each CAND1 gene of Table 8, SNPs were detected using SNPs: Single SNP
10  analysis with Tagman Assay (assay on demand or custom MGB with probe and

primer design from ABI).



10 rs2461899 750 kb rs12513375 rs12513375 4
rs6844319,rs11735165,rs11722430, rs4543091 750 kb rs16893522 rs16893522 6
r s944936 AV0M1A/RAB32, r 17662598, rs10081038, rs9449368 Pod@/ErPLo10®2345088
rs2345088 2 no proxies in CEU HapMap 750 kb ADDl1 rs4961 4 rsl1263345,
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rs2237004 750 kb ADD2 rs4984 2 rs740389,rs740388,rs7559120, rs740391,
rs740387, rsl1048747, rs11894520, rs6759771, rs740390, rs7559225 750 kb
HSD18

The detected SNPs were subject to univariate analysis and relevant CAND1 SNPs
were selected on the basis of the detected a variation of the QT phenotype
DSBP5_0 selected for the study.

Exemplary relevant CAND 1 SNPs are reported in Table 9 and Table 10 together

5 with the related GXT association results. A significant p_GXT indicates a significant

DSBP5_0 different response to the treatment (rostafuroxin/placebo).

Table 9: CAND 1 SNPs

SNP ID GENE CHR Major Minor SNP Gene SNP location | p_va
Allele Allele position position lue
rs4961 ADD1 4 G T 2876505 exon Ns
(missense
G460W)
rs4984 ADD2 2 C T 7075391 exon Ns
1 (silent)
rs3731566 ADD3 10 A G 1118760 Intron Ns
79
rs914247 LSS 21 G A 4643410 3UTR 0.00
(LSS2) 5 27
rs1045642 MDR1 7 T C 8697659 exon (silent) Ns
(MDR2) 1
Various HSD3B1 1 11985527 Ns
6
various CYP11A1l 15 72432145 Ns
various SLCO4C1 5 10162887 Ns
1
Table 10: CAND 1 SNPs
SNP ID p_value Relevant DSBP5_0 DSBP5_0 Delta DSBP5_0
ANOVA genotype Therapy Placebo
rs914247 0.0002 AA -17 -6,16 10,87,
(LSS2)

10
In particular, Table 9 shows the results of the univariate analysis of selected
exemplary CAND 1 SNPs together with related gene symbol, chromosome

location, position on chromosome, location on gene and p value.



rs10923835 1 no proxies in CEU HapMap 750 kb HSD19 rs947130 1 no proxies in
CEU HapMap 750 kb LSS2 rs914247 21 rs7282841, rs2839141, rs6518278,
rs4819216worns2@3a8B37, rs2280955, rs2839146, rs2254524, wpeEPZ010n68589691,
rs2839175, rs4818828, rs4819214, rs2330408 750 kb MDR2 rs1045642* 7
rs4437575, rs2235048 750 kb WNAK1 rs880054* 12 no proxies in our popul ation,
no info in CEU HapMap 750 kb rs10502933 rs10502933 18

rs12605208, rs3851123, rs10502932, rs1778%2711,rs12604658, rs1552090,

rs2045748, rs8097074, rs17752681, rs1531686, rs12605843,rs12606532,

The two relevant SNPs for HSD3B1 gene (HSD18 and HSD19) are described in

detail in Table 6 and their relevance in Table 7.

In Table 10 the data for the relevant SNP rs 914247 are reported.

As explained in the detailed description genes and adducin the genes included in
5 table 9 are those suggested to encode adducin and enzymes involved in EO

synthesis and transport. Rostafuroxin at picomolar concentrations “in vitro” or at

nanomoles doses in animals is able to selectively correct the effect of mutated

adducin or ouabain on Na-K Pump and cSrc, without blocking the effect of wild

adducin.

10 Example 5: Relevant SNPs affecting response to rostafuroxin CAND 2 genes

In a second series of experiments, SNPs of genes that may be involved in the
development of hypertension and/or in an organ damage associated to
hypertension (herein also identified as CAND 2 genes) were investigated.
In particular, a larger set of genes that are pathophysiologically relevant were
15 selected as CAND 2 genes. The selection criteria mainly included genes coding for
the RAA enzymes and receptors, various families of ionic channels and transporters
regulating renal sodium reabsorption, adrenergic receptors, podocyte proteins and
transcription factors. The resulting set of genes is summarized in the illustration of
Fiqure 9.
20  In particular, in_Figure 9 the Selected Candidate Genes "CAND2 together with the

relevant chromosome location, gene symbol and Gene name are indicated.



rsl7752449, rsl17752602, rsl17752743 1Mo rs2131127 rs2131127 3 rs10935724,
rs12695877 750 kb rs4309483 rs4309483 18 rs9319930,rs11152071, rs3744868,
r s4384676yonsthial8B34, rs7226817, rs8099014, rs7230036, redFPO0dbe5589
rs4464160, rs4940393, rs6566970,rs9319929,rs11152077,
rs4940697, rs17064977, r s4245268, rs4640266, rs7234602, rs4331413, rs4559989,
rs4940701, rs4245271, r s6566972, rs11152073,rs4940698, rs1806761, rs8092072
750 kb WD 2011/ 048033PCT/ EP2010/ 065589 88 Tabl e 13 Proxy SNPs relative to
Core SNPs, Profile 8 and Profile9 SNPs, according to CEU HapMap data Rel 24
SNP nanme SNP I D chr proxy SNPs (r2 0.9-1) Tag wi ndow rs4739037 rs4739037

Additional information concerning those genes is identifiable to a skilled person

upon reading of the present disclosure.

For each CAND2 gene of the table of Figure 9, SNPs were detected using Tag

SNPs present all over the genome and in the Illlumina chip that could provide the

5 evaluation of the variation within candidate genes to evaluate the influence of these

genes on the blood pressure response to rostafuroxin.

The detected SNPs were subject to univariate analysis and only SNPs with a p-

value GXT ranging from 1.78*10E-4 (rs7117314) to 5*10E-2 (rs945403) were

selected with the same methodology illustrated for the selection of Core SNPs.

10  Dealing with candidate genes we only used as a threshold a p < 0.05 instead of p <

0.0001 in view of previous data supporting the choice of candidate genes.

In particular the relevant CAND2 SNPs were selected on the basis of the detected

a variation of the QT phenotype DSBP5_0.

Exemplary CAND 2 SNPs are reported in Table 11, together with the related GXT

15 association results. A significant p_ GXE indicates a significant DSBP5_0 different

response to the treatment (rostafuroxin/placebo).

Table 11: Univariate analysis of relevant CAND 2 SNPs

N |[Snp gene_name |CHR Position P_GXE |Location
flanking_5U
rs242093 ACTN1 14 68551096 0,007169 [TR
flanking_5U
2 rs1996396 ADRA1A 8 26918290 0,002707 [TR
flanking_5U
3 rs10503806  |ADRA1A 8 26938920 0,00381 TR
flanking_5U
4 rs13251780 |ADRA1A 8 26950888 0,004704 TR




8 rs12542042,rs4739011,rs12541993, 750 kb

rs10957266, rs10464903, rs12549172, rsl2681795, rs12543961, rs10464905,
rs930840,wodmda8361, rs4739047, rs4737629, r s375814¢TIEP2010/065589
12542282, rs12541047, rs10957270, rs10957269, r s4739046,

rs12545230, rs9969662, r s10957272,

80

Table 11: Univariate analysis of relevant CAND 2 SNPs

N |[Snp gene_name |CHR Position P GXE [Location
flanking_5U

5 rs17430706  |JADRA1A 8 26894087 0,007211 TR
flanking_5U

6 rs10102024  |ADRA1A 8 26841288 0,009325 |[TR

7 rs526302 ADRA1A 8 26746612 0,01782 Intron

8 rs544104 ADRA1A 8 26767907 0,03642 Intron

9 rs3102087 ADRA1A 8 26755854 0,04356 Intron

10 |rs5183 AGTR1 3 149942574 0,02 Coding

11 rs3772627 AGTR1 3 149912944 0,04049 Intron

12 |rs2276736 AGTR1 3 149908563 0,04824 Intron

13 [rs2131127 AGTR1 3 149906833 0,04983 Intron

14  |rs3741559 AQP2 12 48631243 0,03534 Intron

15  [rs2217342 ATP1A3 19 47181356 0,008238 [Coding

16 [rs10927888 |CLCNKA 1 16226098 0,04384 Intron

17  |rs6604909 CLCNKB 1 16244519 0,03099 Intron

18  [rs945403 CLCNKB 1 16246917 0,04996 Intron

19  |rs7117314 FXYD2 11 117203972 0,0001782 |S5UTR
flanking_5U

20 |rs10790212  [FXYD2 11 117207900 0,001169 |TR
flanking_5U

21 rs11216598  |FXYD6 11 117253662 0,00677 TR
flanking_5U

22  |rs910682 FYN 112282428 0,0004279 |TR

23 |rs13218316  [FYN 112189727 0,00389 Intron
flanking_3U

24  |rs4309483 NEDD4L 18 54236897 0,006163 |[TR

25 |rs13280307  [NKAIN3 8 63586548 0,001652 |[Intron

26  |rs4739037 NKAIN3 8 64065878 0,002954 |UTR

27  |rs17596774  |PKD1 16 2086474 0,04037 Intron

28  |rs2728108 PKD2 4 89180760 0,006608 |[Intron

29 |Irs17786456  [PKD2 4 89176586 0,03221 Intron

30  [rs7696304 PKD2 4 89179022 0,03269 Intron

31 rs2725222 PKD2 4 89177516 0,03857 Intron
flanking_5U

32  [rs17199565 |SCNN1B 16 23181205 0,004757 [TR
flanking_3U

33  [rs2758152 SGK1 134530606 0,008541 [TR

34  |rs1057293 SGK1 134535090 0,04496 Coding




rs4737627,rs10464904, rs10957261, rs12548172,rs12547772, rs10957268,

rsl2678214,rs1480115, rs16929963, rsl2676348, rs10957248, rs10957265,
rs169299880r811A803360, r s4739028, rs7818582, rs47376P6T/EP2010/065589
81

10

Table 11: Univariate analysis of relevant CAND 2 SNPs

N |[Snp gene_name |CHR Position P GXE [Location

35 rs16960712 SLC12A1 15 46329907 0,01024 Intron
flanking_3U

36 rs759359 SLC8A1 2 40182609 0,007413 |TR

37 rs404214 SLC8A1 2 40307852 0,02053 Intron

38 rs1005213 SLC8A1 2 40245293 0,0303 Intron

39 rs17025453 SLC8A1 2 40259918 0,03507 Intron

40 rs2110923 SLC8A1 2 40211501 0,04026 Intron

41 rs1428571 SLC8A1 2 40243974 0,04325 Intron

42 rs435404 SLC8A1 2 40293896 0,04652 Intron

43 rs12908787 TJP1 15 27878217 0,003622 Intron

44 rs11647727 UMOD 16 20263666 0,0089 Intron

45 rs880054 VWNK1 12 2594827 0.03876 Intron

46 rs11064584 WNKA1 12 866932 0,04682 Intron

In particular, in Table 11 the GXT association results for placebo and therapy is
illustrated. A significant p_GXT indicates a significant DSBP5_0 different response

to the treatment (rostafuroxin/placebo).

Example 6: Relevant SNPs affecting response to rostafuroxin: GWS genes

In a third series of experiments, SNPs of genes detected with Whole Genome
scanning (herein also identified as GWS genes) were also investigated.

Genomic SNPs were genotyped with the Human1M array from lllumina using
Human1M Duo CHIP genotyping Bead Chip according to procedure described in
[Ref. 10, 11, 12]. In particular, In total, 1111190 (92.66 % of the total) SNPs were
analyzed because the SNPs of chromosomes X and Y as well as the SNPs (XY) of

pseudo-autosomal region of X were not considered.



* LD pattern is calculated in European popul ati on The genetic variations
listed in Table 13 are the correspondent proxy SNP for each core or

candi dat ew8NP1mEgisBoned above derived from an exenpl ary pgemPLe10/0655p9
concerning genetic data of the European popul ation. The information derived
by 5 HapMap Project give us the best coverage of proxy SNPs in European
popul ation. Additional sources of information for genetic variation in

| i nkage di sequilibriumfor European pgpul ati on and/ or ot her popul ati ons can
be retrieved through sources identifiable by a skilled person, which

i nclude for exanple Illumna BeadChip 1M IIlion genotype data on our

popul at i PRe délsted 8NP E@ Subjstdd BLoniSattdie amalLisHa RMEdp pRo S0l iDL
updating with respect of the source release is needed to ensure conplete

| isting pdieddt SNISs éé‘do‘?&iﬁgtto ﬂ?éiﬁé&&ogéé iabéred i tlﬁé‘_@xérﬁ@%%s% tigfe present
Exampl e 8: Se d

di scl osure. uence 1 nformation concerning core SNPs an
addi tion f i e f.Ur0x| n i ments
of thep Bshr S E b aM Rl TR (SR REN Rt Eiftaatal” SRIT S ot
sequence information for sever enetic variation ffecting the
2011/ 04a8emCaT s RsP S s Elitod iy i bl (YO ONp S Bendiped
Sequence information concerning the core SNPs and rel ated sel ected
genotypel asampiaisemetP3 NPTRateats with e 187 SR kaviag adevpleadeverthaf mat i on
core SNPs rsl D Sequence Nucl eotide variation SEQ ID NO Sel ected nucl eoti de
vari at i otheSEpabIBhED tihresb8d OF PREAGAAT ADCANARATAGAGAAAAA N A, C, G 1 N= C or
T 2 7182 TTCAATCAAATTTTAAAGTITGGTANTA T
A detailed annotation was then performed of the identified 107 SNPs aimed to
clarify the role of the specific genomic region interested in association. The 107 top
SNPs identified from this GWAS are actually denoted by these genomic positions:
10 7 in coding regions, 4 in 3’UTR, 30 in introns and 66 in intergenic regions. Among
the last-mentioned group, some SNPs are proximal to gene region and could be
localized into the relative promoter, while some others are so far from an annotated
gene to be considered in desert regions.
Therefore, a more detailed annotation has been performed for top SNPs included
15 in Profile 4 (single topSNPs) and for Profile 5 (interacting topSNPs) only, and we
observed that the majority of them are intergenic variants with a minimum set of
intronic SNPs. All these variants may belong to so-called “junk DNA” regions [Ref.
40], as already mentioned in Introduction - paragraph 1.3, thus representing a rich
substrate for evolutionary innovations of sequences in eukaryotes.
20 The procedure followed for exhaustive annotation took in account for: i. SNPs

showing MAF >5%; ii. a more recent mapping with help of different databases

(NCBI Entrez Gene, HapMap, Ensembl); iii. selection from a group of SNPs in



ATTATACTTGITATTGGAATGTAATTT AGITTTCTTAATTTAGITTCT rs5013
GGAAAAACCCAGTGCCCTCCCCTCC N= A, C G 3 N=Cor T 4 093
TCTCAAGCGVORLGAEBETGACAG T N GGGAGGACTCCCCAAAGAGA PCT/EP2010/065589

10

15

20
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perfect or strong LD among them, with possible location in genic or functional
regions; iv. PubMed analysis; v. annotation of published miRNA sequences and
relative genomic targets.

For intragenic SNPs, Applicants noted no coding or splicing variants but we
identified common intronic polymorphisms located in genes whose function is often
unknown. Two topSNPs (rs3893464 and rs 5013093) were placed within the major
histocompatibility complex class | region on chromosome 6, a peculiar region of
extensive and high LD which contains several genes. In this case, an accurate
gene annotation is more complex, and the expression and functional pattern
investigation of included genes could help to define the right region. As SNPs can
have different effects also on the miRNA target composition, especially for 3'UTRs,
all topSNPs were virtually tested in different databases (www.patrocles.org,
microrna.sanger.ac.uk, www.microrna.org), but any interesting results returned.
Applicants also considered a searching against the intact precursor sequences or
just the mature miRNAs. However, marker identification of drug response for the
purposes of prediction, without further genetic localization of the source of the
signal would be a sufficient endpoint for a GWA study.

Following the above characterization, the initial 107 GWS SNPs were further
selected to identify the genotypes with the largest response to rostafuroxin
compared to placebo by performing a Statistical ANOVA analysis using STATA

software in placebo and rostafuroxin with DSBP5_0 as dependent variable and the



GGCTCTGGECCCTGGECTCCATGICCT TCCAG rs2461 GTCCAAATGTAATGTITCTAACTTAGTA
N=A C G 5 N Gor A6 911 CATTTGGAAAATTCTTTCCTAACNCCT T
CTGGGAAAAEAGAAAASIBI TACTTAC AAAAATAAATGCATAAAAATG  PCT/EP2010/065589
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107 significant SNPs as independent variables. Additionally with this analysis the

relevance of the genotype of above mentioned SNPs was also analyzed.

With this approach eventually only 35 SNPs (and their relative genotypes) were

selected that have a DSBP5_0 decrement in the therapy and not in the placebo
5 group to be considered as relevant GWS. A list of the relevant GWS gene is

summarized in Table 12.

Table 12: Univariate analysis of relevant GWS SNPs

SNPs THERAPY PLACEBO DELTA
p_valu num
- gen ber No.of | delta_Ther
rs SNP Gene | oty DSBPS_0 SD of DSBPS_0 SD patien | apy_place
ANOV therapy . placebo
A pe patie ts bo
nts
rs12996186 ﬁRLS 0.0001 2 -22.785714 | 16.342626 | 7 -4.8222221 11.005428 9 17.9634919
rs9893372 //gpz 0.0002 3 -10.910638 | 12.081035 | 47 -6.4765957 | 10.579003 47 4.4340423
rs7216331 (():OX1 0.0023 2 -15.808333 | 1.150387 12 -1.8944444 | 9.5719856 18 13.9138886
1 -25 0 1 3.95 6.5760933 2 28.95
rs7521668 DPH5 0.0004
2 -13.044 12.951707 | 25 -6.0227273 | 9.8237774 22 7.0212727
rs188334 FAIM3 | 0.0036 1 -11.819048 | 10.627776 | 21 -3.6727274 | 13.932941 22 8.1463206
rs4998662 gﬁ:M4 0.0001 2 -15.805556 | 1.151048 18 -2.2666667 | 7.1477936 15 13.5388893
FAM4 1 -22.433333 | 14.654805 | 3 4.6000002 5.6568545 2 27.0333332
rs16893522 6A 0.0048
2 -1.138125 11.911463 | 16 -4.0117647 | 12.26524 17 2.8736397
rs6457110 HCG9 [ 0.0023 1 -10.351613 | 12.372035 | 31 -4.4896552 | 11.787019 29 5.8619578
rs3893464 HCG9 [ 0.0086 1 -10.989474 | 13.815245 | 19 -1.9736842 | 8.6017337 19 9.0157898
10

15



rsl251 GCTCGCCTTGGICCACTGITGACACA N= A, C, G 7 N= Gor T 8 3375

CAGGCTGCTTTGCTGGGAAAGITCTIN T CCTGACTCACTGGGECTGCATGAAG
CCTCCEAGOAMIDEZIBI GECGT G rs1689 TGACACATGIGGCAGTCTeaavEreiv/obsssh, C, G
9 N Aor G
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Table 12: Univariate analysis of relevant GWS SNPs

SNPs THERAPY PLACEBO DELTA
p_valu num
- gen ber No.of | delta_Ther
rs SNP Gene | € oty DSBPS_0 SD of DSBPS_0 SD patien | apy_place
ANOV therapy . placebo
A pe patie ts bo
nts
rs2517718 | HLA-A | 0.0006 | 1 -11.825806 | 11.503274 | 31 56137931 | 10.594464 | 29 6.2120129
rs1362126 | HLA-F | 00037 |3 | -102094118 | 10.867241 | 34 -5.3636363 | 11.464342 | 33 4.9304817
rs5013093 | HLA-G | 0.0022 | 1 20485714 | 10.724182 | 7 15099999 | 2.8284271 |2 220857139
KCNS 1 305 96.166511 | 2 34333334 | 11.033736 | 3 33.9333334
s2345088 | & 0.0002
2 | -10693103 | 11.909148 | 29 71814815 | 83223072 | 27 35116215
1 41.299999 1 / / 0
rs6718282 gCNS 0.0028
2 | -12625 82536465 | 8 1.2 12445381 | 9 13.825
r$721207 ;?6%11 00032 |3 |-11.584375 | 13.303943 | 32 465 11.612437 | 24 6.934375
rs2555500 Iés?%i 0003 |1 410517391 | 1221436 | 23 53172413 | 10.152799 | 29 52001497
rs2461911 'éggg% 00022 |1 206 1267024 | 5 22166667 | 10.168268 | 6 228166667
rs8179654 '527(3267 00032 |3 |-10953846 | 14.821472 | 13 25117647 | 10.327686 | 17 8.4420813
rs1901139 ';f%; 00036 |3 |-12107143 | 15.748087 | 14 1,59 89522746 | 10 10.517143
rs2427832 | LOCO 100014 |2 | -10.384001 | 13.154536 | 44 -3.5387096 | 9.5061685 | 31 6.8453814
LocT 1 15 98.994949 | 2 46000002 | 56568545 | 2 19.6000002
1s0361863 | soect | 0.0013 T
2 | -3477273 | 129 22 46444444 | 1213712 | 18 8.8328286
rs1998394 ;gﬁg 00074 |3 |-1051282 | 1334078 | 39 4.725 11.632855 | 44 578782
ga001619 | PIGR | 0.0004 | 1 13615 97.036224 | 20 4363158 | 14582418 | 19 9.251842
rs2275531 | PIGR | 00024 |3 | -12.18 1.063176 | 20 4363158 | 14582418 | 19 7.816842
rs748140 | PIGR | 0.0034 | 1 11279167 | 1.179624 | 24 47727273 | 13.75234 | 22 6.5064397
rs4710592 EgAD 00033 |3 23.825 12.273107 | 4 3.75 12.094548 | 14 20.075
RP3-
rs2743951 | 377H1 | 00015 |3 | -11.169697 | 10.505638 | 33 55499999 | 11.506885 | 32 56196971
45
rs10159569 )s(ggi 00013 | 1 13169231 | 13.134071 | 26 25413793 | 8.8390081 | 29 10.6278517
rs3087816 2';(330 0.0004 |2 13.044 12.951707 | 25 6.0227273 | 9.8237774 | 22 7.0212727
oLc30 2 | 12132258 | 1.197376 | 31 6.1826087 | 9.6284924 | 23 59496493
510493940 | 5 0.0003
3 |25 0 1 3.9500002 | 6.5760933 | 2 28.9500002
rs16877182 ;AHSD 00003 |2 |-21671428 | 93414332 |7 2.81875 13.817295 | 16 18.852678




10 3522 CTTATTGAGCCAGACTGTAGAGITCT T

AATTATGATTCTACTCAGGCTGGRAG
CAACATTTGEADIATIGRIBATTTGCGCGA N= A, C, G 11 N=Cor T 12 @®8%/EP2010/065589
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Table 12: Univariate analysis of relevant GWS SNPs

TGGAAATCNCATACCATCTTCATGGG

GAGTACATTAACTGAAG rs2345

SNPs THERAPY PLACEBO DELTA
p_valu num
- gen ber No.of | delta_Ther
rs SNP Gene | € oty DSBPS_0 SD of DSBPS_0 SD patien | apy_place
ANOV therapy . placebo
A pe patie ts bo
nts
TMEM
rs2326912 200A 0.0008 1 -11.7 0 1 / / 0
TRIM3 1 -16.366667 | 77.860986 | 3 4.2249999 3.4451657 4 20.5916669
rs1110446 1 0.003
2 -10.134211 14.101299 | 38 -6.6103448 | 12.376024 29 3.54
rs12513375 | TTC29 | 0.0024 3 -19.177778 | 13.342392 | 9 -3.25 4.8086232 8 15.927778
rs17414954 YCAM 0.0003 2 -13.030769 | 1.203637 26 -5.8727273 | 9.7369782 2 7.1580417

Example 7: Genetic Variations in Linkage disequilibrium with core SNPs

Even if the DNA variations included in profile 4, 8 and 9 have a strong genetic

power in predict the Responder patients, they do not exhaust all the genetic

5 variability having the best discriminatory capacity. According to Linkage

Disequilibrium concept, a DNA variation (tag SNP) can be generally represented

by a variable number of proxy SNPs able to type the variation equally or similarly

compare to the tag SNP. Therefore, several additional genetic variations are

included in the scope of the methods and systems herein described. Exemplary

10  genetic variations in linkage disequilibrium with SNPs affecting the biological

activity of rostafuroxin are listed in Table 13.

Table 13 Proxy SNPs relative to Core SNPs, Profile 8 and Profile9 SNPs, according
to CEU HapMap data Rel 24

SNP name SNP ID chr proxy SNPs (r2 0.9-1) Tag
window
rs16877182 rs16877182 7 | rs7341453, rs10499404, rs10499406, 1Mb

rs6957230, rs17165141, rs16877173,
rs16877184, rs10499401, rs17165148,
rs17165136




TTCTGATTTTCAGAATTATGATTGECA T ATTTTAANTAATTCTGECTCGGTATAT
TAATAATGCAATGCTTTTTTCAAGCTA TTTGTAAGTGATTC Tabl e 15: sequence

i nf or mat iwo 288l/0@sd3sed genotypes core SNPs rsl D Sequence SBelramrb@d/ossssd eot i de
variation nmgjor allele SEQ I D NO Sel ected nucl eotide variation mnor allele
SEQ I D NO
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Table 13 Proxy SNPs relative to Core SNPs, Profile 8 and Profile9 SNPs, according

to CEU HapMap data Rel 24

SNP name

SNP ID

chr

proxy SNPs (r2 0.9-1)

Tag
window

rs5013093

rs5013093

6

rs2517861, rs2734981, rs2734984, rs9258606,
rs2508051, rs2517870, rs9258610, rs1632882,
rs3128910, rs2734985, rs5013088,
rs35332866, rs2734980, rs5013087,
82517860, rs2517850, rs1317834,
rs2523760, rs5013091, rs1613062, rs7451408,
rs9258690, rs2247719

750 kb

rs2461911

rs2461911

rs2461899

750 kb

rs12513375

rs12513375

rs6844319,
rs4543091

rs11735165, rs11722430,

750 kb

rs16893522

rs16893522

rs9449367, rs17730252,
rs10081038, rs9449368

rs17662598,

750 kb

rs2345088

rs2345088

no proxies in CEU HapMap

750 kb

ADD1

rs4961

rs1263345, rs2239728, rs1263347, rs4690001,
rs4690000, rs4964, rs16843523, rs2285084,
rs2237004

750 kb

ADD2

rs4984

rs740389, rs740388, rs7559120, rs740391,
rs740387, rs1048747, rs11894520, rs6750771,
rs740390, rs7559225

750 kb

HSD18

rs10923835

no proxies in CEU HapMap

750 kb

HSD19

rs947130

no proxies in CEU HapMap

750 kb

LSS2

rs914247

21

rs7282841, rs2839141, rs6518278, rs4819216,
rs2839157, rs2280955, rs2839146, rs2254524,
rs9717, rs999691, rs2839175, rs4818828,
rs4819214, rs2330408

750 kb

MDR2

rs1045642 *

rs4437575, rs2235048

750 kb

WNK1

rs880054 *

no proxies in our population, no info in CEU
HapMap

750 kb

rs10502933

rs10502933

rs12605208,
rs17752711,
rs2045748, rs8097074, rs17752681,
rs1531686, rs12605843, rs12606532,
rs17752449, rs17752602, rs17752743

rs3851123,
rs12604658,

rs10502932,
rs1552090,

1Mb

rs2131127

rs2131127

rs10935724, rs12695877

750 kb

rs4309483

rs4309483

rs9319930, rs11152071, rs3744868,
rs4384676, rs4383234, rs7226817, rs8099014,
rs7230036, rs4940711, rs4464160, rs4940393,
rs6566970, rs9319929, rs11152077,
rs4940697, rs17064977, rs4245268,
rs4640266, rs7234602, rs4331413, rs4559989,
rs4940701, rs4245271, rs6566972,
rs11152073, rs4940698, rs1806761,
rs8092072

750 kb




rsle687 7182 TTTGAGAATACCAAAATACAGAAAAA TTCAATCAAATTTTAAAGITGGTANTA
ATTATACTTGTITATTGGAATGTAATTT AGITTTCTTAATTTAGTTTCT N=C 13 N=T 14 WO
2011/ 048088RCI/ &6 10/ 065589 90 Tabl e 15: sequence i nf orgwiEPes0seisect ed
genotypes core SNPs rslD Sequence Sel ected nucl eoti de variati on nmaj or
allele SEQ I D NO Sel ected nucl eotide variation mnor allele SEQ ID NO
rs5013 GGAAAAACCCAGTGCCCTCCCCTCC N=T 15 N=T 16 093
TCTCAAGCCTGGCCAGCTCTGACAG NGGGAGSACT CCCCAAAGAGAGECT

Table 13 Proxy SNPs relative to Core SNPs, Profile 8 and Profile9 SNPs, according
to CEU HapMap data Rel 24

SNP name SNP ID chr proxy SNPs (r2 0.9-1) Tag
window

rs4739037 rs4739037 8 | rs12542042, rs4739011, rs12541993, | 750kb
rs10957266, rs10464903, rs12549172,
rs12681795, rs12543961, rs10464905,
rs930840, rs12546361, rs4739047, rs4737629,
rs3758147, rs12542282, rs12541047,
rs10957270, rs10957269, rs4739046,
rs12545230, rs9969662, rs10957272,
rs4737627, rs10464904, rs10957261,
rs12548172, rs12547772, rs10957268,
rs12678214, rs1480115, rs16929963,
rs12676348, rs10957248, rs10957265,
rs16929988, rs10957260, rs4739028,
rs7818582, rs4737616

* LD pattern is calculated in European population

The genetic variations listed in Table 13 are the correspondent proxy SNP for each
core or candidate SNP mentioned above derived from an exemplary genetic map
concerning genetic data of the European population. The information derived by

5 HapMap Project give us the best coverage of proxy SNPs in European population.
Additional sources of information for genetic variation in linkage disequilibrium for
European population and/or other populations can be retrieved through sources
identifiable by a skilled person, which include for example Illumina BeadChip
1Million genotype data on our population. When referring to sources such as

10 HapMap a continuous updating with respect of the source release is needed to
ensure complete listing of all the relevant genetic variation in the sense of the
present disclosure.

Example 8: Sequence information concerning core SNPs and additional SNPs

affecting response to rostafuroxin

15 In some embodiments of the present disclosure therapy can be evaluated based

on detection of sequence information for several genetic variations affecting the
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individual response to rostafuroxin. Sequence information concerning the core

SNPs and related selected genotypes are reported in Tables 14 and 15.

Table 14: sequence information core SNPs

rsiD Sequence Nucleotide | SEQ Selected SEQ
variation ID NO | nucleotide ID
variation NO
rs1687 | TTTGAGAATACCAAAATACAGAAAAA | N=A,C,G, |1 N=CorT 2
7182 TTCAATCAAATTTTAAAGTTGGTANTA | T
ATTATACTTGTTATTGGAATGTAATTT
AGTTTTCTTAATTTAGTTTCT
rs5013 | GGAAAAACCCAGTGCCCTCCCCTCC | N=A,C,G, |3 N=CorT 4
093 TCTCAAGCCTGGCCAGCTCTGACAG | T
N GGGAGGACTCCCCAAAGAGA
GGCTCTGGCCCTGGCTCCATGTCCT
TCCAG
rs2461 | GTCCAAATGTAATGTTCTAACTTAGTA | N=A,C,G, |5 N=GorA 6
911 CATTTGGAAAATTCTTTCCTAACNCCT | T
CTGGGAAAACACAAAATATTACTTAC
AAAAATAAATGCATAAAAATG
rs1251 | GCTCGCCTTGGTCCACTGTGACACA | N=A,C,G, |7 N=GorT 8
3375 CAGGCTGCTTTGCTGGGAAAGTTCTN | T
CCTGACTCACTGGGGCTGCATGAAG
CCTGGGGAGGCAAGCTTCTGGCGTG
rs1689 | TGACACATGTGGCAGTCTGAAAAGTT | N=A,C,G, |9 N=AorG 10
3522 CTTATTGAGCCAGACTGTAGAGTTCT | T
TGGAAATCNCATACCATCTTCATGGG
AATTATGATTCTACTCAGGCTGGGAG
GAGTACATTAACTGAAG
rs2345 | CAACATTTGGATTATGGCATTTGGGA | N=A,C,G, | 11 N=CorT 12
088 TTCTGATTTTCAGAATTATGATTGGCA | T
ATTTTAANTAATTCTGGCTCGGTATAT
TAATAATGCAATGCTTTTTTCAAGCTA
TTTGTAAGTGATTC
5
Table 15: sequence information selected genotypes core SNPs
rsiD Sequence Selected SEQID | Selected SEQ
nucleotide | NO nucleotide | ID NO
variation variation
major minor allele
allele
rs1687 | TTTGAGAATACCAAAATACAGAAAAA | N=C 13 N=T 14
7182 TTCAATCAAATTTTAAAGTTGGTANTA
ATTATACTTGTTATTGGAATGTAATTT
AGTTTTCTTAATTTAGTTTCT




AAAAATAAATGCATAAAAATG rsl251 GCTCGCCTTGGICCACTGIGACACA N= T 19 N= T 20

3375 CAGCCTGCCTTTGCTGGGAAAGITCTN CCTGACTCACTGGEGECTGCATGAAG
CCT GCCGAGEOAMIDISI33 GCCGT G PCT/EP2010/065589
90
Table 15: sequence information selected genotypes core SNPs
rsiD Sequence Selected SEQID | Selected SEQ
nucleotide | NO nucleotide | ID NO
variation variation
major minor allele
allele
rs5013 | GGAAAAACCCAGTGCCCTCCCCTCC | N=T 15 N=T 16
093 TCTCAAGCCTGGCCAGCTCTGACAG

NGGGAGGACTCCCCAAAGAGAGGCT
CTGGCCCTGGCTCCATGTCCTTCCA

G
rs2461 | GTCCAAATGTAATGTTCTAACTTAGTA | N=A 17 N=A 18
911 CATTTGGAAAATTCTTTCCTAACNCCT

CTGGGAAAACACAAAATATTACTTAC

AAAAATAAATGCATAAAAATG
rs1251 | GCTCGCCTTGGTCCACTGTGACACA | N=T 19 N=T 20

3375 CAGGCTGCTTTGCTGGGAAAGTTCTN
CCTGACTCACTGGGGCTGCATGAAG

CCTGGGGAGGCAAGCTTCTGGCGTG
rs1689 | TGACACATGTGGCAGTCTGAAAAGTT | N=A 21 N=A 22
3522 CTTATTGAGCCAGACTGTAGAGTTCT
TGGAAATCNCATACCATCTTCATGGG
AATTATGATTCTACTCAGGCTGGGAG

GAGTACATTAACTGAAG
rs2345 | CAACATTTGGATTATGGCATTTGGGA | N=T 23 N=T 24
088 TTCTGATTTTCAGAATTATGATTGGCA

ATTTTAANTAATTCTGGCTCGGTATAT
TAATAATGCAATGCTTTTTTCAAGCTA
TTTGTAAGTGATTC

Sequence information for exemplary additional SNPs affecting the response to

rostafuroxin, and related selected genotypes is reported in Table 16 and 17.

Table 16: sequence information of additional SNPs affecting response

rsiD Sequence Nucleotide | SEQ | Selected SEQ
variation ID nucleotide |ID
NO variation NO
Rs 4961 AGAAGACAAGATGGCTGAACTCT | N=AC, G, |25 N=GorT 26

GGCCGGGGCGACGAAGCTTCCG | T
AGGAANGGCAGAATGGAAGCAGT
CCCAAGTCGAAGACTAAGGTGTG

GACGAACATT
Rs 4984 CTTCATCAAAACACACCTAC N=AC,G, |27 N=GorA 28
CAATATGTTACTCCAGATGT T

GGAGGGCAACNCTGAAGAACTC
GCACACGGCCGGACCAGAGCCT
GGCTCTCGTTCCTGTCC




rs1689 TGACACATGIGGCAGICTGAAAAGIT N= A 21 N= A 22 3522
CTTATTGAGCCAGACTGTAGAGITCT
AATTATGATWO RAGIIGBECT GGGAG

CAACATTTGGATTATGGCATTTGGGA

91

TGGAAATCNCATACCATCTTCATGGG
GAGTACATTAACTGAAG

I P23492010/065589

Table 16: sequence information of additional SNPs affecting response

rsiD

Sequence

Nucleotide
variation

SEQ
ID
NO

Selected
nucleotide
variation

SEQ
ID
NO

Rs
10923835

CTACAAGTCTTTTATGCTCTGAAG
CTTTTTGTCTTGGCAATTGCTTTA
CANCATTCACAAAGGACAGCATT
TACCTGGAGACCTCACCAGTGGG
TCCCTGC

N=A, C, G,
T

29

N=AorT

30

Rs 947130

TCTGAACAATTTGGGATCTCTTTT
AACTTGAGGGTCTCTTTCGACTA
CTANAGCTCCATTTCCCCTCTTAA
ATGAGAAGGG
ATTTCTTTTCTTTTAAATCT

N=A, C, G,

31

N=CorT

32

Rs 914247

GCCAGGGACTGCTACCTGCCCA
GAAGGCGGCAGGGAGGGGAAGA
GCAGATNAGGAGGTATAGGGTGT
GCCCTGGGCAAGGCAGCAGGGG
TAACGAAGCTCT

N=A, C, G,

33

N=AorG

34

Rs
1045642

GAGAACATTGCCTATGGAGACAA
CAGCCGGGTGGTGTCACAGGAA
GAGATNGTGAGGGCAGCAAAGG
AGGCCAACATACATGCCTTCATC
GAGTCACTGCC

N=A, C, G,

35

N=CorT

36

Rs 880054

ACAGTAATAGTCTATTTAGCCTCT
TTCTCTCCTGCTCTCCTTTCCATA
TTINTTATGTGGCATATTAACTTAA
CACTAATGT
ATGCAGGGTTTTGTTGGTTT

N=A, C, G,

37

N=CorT

38

Rs
10502933

AATGTGATTTTTGATATAATTCTC
ATGTTTTAGCTTTTCTAGTTTAAAA
ANCTGCATACTGGAAAATAAGGA
AAAAATTCTAGAGGTTGTATGAGA
AGGA

N=A, C, G,

39

N=CorT

40

Rs
2131127

AACCAACTTTAGCATACCAAGTTT
AGCATTTAGGCATACCAACTTTAG
CANTGTTATACAGAATAATGTTAG
CATTGGAAGGATCTATTAACAAAA
GAAAG

N=A, C, G,

41

N=CorT

42

Rs
4309483

CCTCATGCAAAGCACTTGCTCAC
ACACTGTCTCATTTCAACATCACC
GCCNCTTAAGGAGATGCTATGAT
CAACCCCACTTTGCAGATGAGGA
AACTTCAG

N=A, C, G,

43

N=CorA

44

Rs
4739037

CTGGAGCTCGCCTTACACCAAAC
AGACACAATCGATCCATTCGAAG
TGTCNTAATTACACATTGAGGGA
CCAACTAGACCTTTTCTCATTGTA
AACTTGGA

N=A, C, G,

45

N=Gor A

46




N=T 23 N= T 24 088 TTCTGATTTTCAGAATTATGATTGGCA

ATTTTAANTAATTCTGGCTCGGTATAT

affecting the response to rostafuroxin,
reported in Table 16 and 17. Table 16:
SNPs affecting response rsiD
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Table 17: sequence information of selected genotypes of additional SNPs affecting

response

rsiD

Sequence

Selected
nucleotide
variation
major
allele

SEQID
NO

Selected
nucleotide
variation
minor
allele

SEQ
ID
NO

Rs 4961

AGAAGACAAGATGGCTGAACTCT

GGCCGGGGCGACGAAGCTTCCG

AGGAANGGCAGAATGGAAGCAGT
CCCAAGTCGAAGACTAAGGTGTG
GACGAACATT

N=GorT

47

N=T

48

Rs 4984

CTTCATCAAAACACACCTAC
CAATATGTTACTCCAGATGT
GGAGGGCAACNCTGAAGAACTC
GCACACGGCCGGACCAGAGCCT
GGCTCTCGTTCCTGTCC

49

50

Rs
10923835

CTACAAGTCTTTTATGCTCTGAAG
CTTTTTGTCTTGGCAATTGCTTTA
CANCATTCACAAAGGACAGCATT
TACCTGGAGACCTCACCAGTGGG
TCCCTGC

N=AorT

51

52

Rs 947130

TCTGAACAATTTGGGATCTCTTTT
AACTTGAGGGTCTCTTTCGACTA
CTANAGCTCCATTTCCCCTCTTAA
ATGAGAAGGG
ATTTCTTTTCTTTTAAATCT

N=G

53

54

Rs 914247

GCCAGGGACTGCTACCTGCCCA
GAAGGCGGCAGGGAGGGGAAGA
GCAGATNAGGAGGTATAGGGTGT
GCCCTGGGCAAGGCAGCAGGGG
TAACGAAGCTCT

N=A

55

N=A

56

Rs
1045642

GAGAACATTGCCTATGGAGACAA
CAGCCGGGTGGTGTCACAGGAA
GAGATNGTGAGGGCAGCAAAGG
AGGCCAACATACATGCCTTCATC
GAGTCACTGCC

57

58

Rs 880054

ACAGTAATAGTCTATTTAGCCTCT
TTCTCTCCTGCTCTCCTTTCCATA
TTINTTATGTGGCATATTAACTTAA
CACTAATGT
ATGCAGGGTTTTGTTGGTTT

N=AorG

59

60

Rs
10502933

AATGTGATTTTTGATATAATTCTC
ATGTTTTAGCTTTTCTAGTTTAAAA
ANCTGCATACTGGAAAATAAGGA
AAAAATTCTAGAGGTTGTATGAGA
AGGA

61

62

Rs
2131127

AACCAACTTTAGCATACCAAGTTT
AGCATTTAGGCATACCAACTTTAG
CANTGTTATACAGAATAATGTTAG
CATTGGAAGGATCTATTAACAAAA
GAAAG

N=C

63

N=C

64




Sequence Nucl eotide variation SEQ ID NO Sel ected nucl eotide variation SEQ

| D NO Rs 4961 AGAAGACAAGATGGCTGAACTCT GGCCGGGGCGACGAAGCTTCCG
AGGAANGCGAHOAMNIEEECAGT CCCAAGTCGAAGACTAAGGTGTG GACGAACATT/HRZ0M06389 G T 25
N=G or T 26 Rs 4984 CTTCATCAAAACACACCTAC CAATATGITACTCCAGATGT
GGAGGGCAACNCTGAAGAACTC GCACACGGECCGGACCAGAGCCT GGCTCTCGITCCTGICC N= A, C G
T 27 N= Gor A28 WD 2011/048033PCT/ EP2010/ 065589 91 Tabl e 16: sequence

i nformati on of additional SNPs affectbrng response rslD Sequence Nucl eotide
variation SEQ I D NO Sel ected nucl eotide variation SEQ ID NO Rs

Table 17: sequence information of selected genotypes of additional SNPs affecting

response
rsiD Sequence Selected SEQID | Selected SEQ
nucleotide | NO nucleotide | ID
variation variation NO
major minor
allele allele
Rs CCTCATGCAAAGCACTTGCTCAC | N=A 65 N=A 66
4309483 ACACTGTCTCATTTCAACATCACC
GCCNCTTAAGGAGATGCTATGAT
CAACCCCACTTTGCAGATGAGGA
AACTTCAG
Rs CTGGAGCTCGCCTTACACCAAAC | N=G 67 N=A 68
4739037 AGACACAATCGATCCATTCGAAG
TGTCNTAATTACACATTGAGGGA
CCAACTAGACCTTTTCTCATTGTA
AACTTGGA

Exemplary probes suitable to be used to detect sequence information in methods

and systems herein described are listed in Table 18.

Table 18: exemplary probes for core SNPs

rsiD Primer forward SEQ | Primer reverse SEQID
ID NO
NO
rs1687 | TTTGAGAATACCAAAATACAGAAAA | 69 ATTAATATGAACAATAAC | 70
7182 ATTCAATCAAATTTTAAAGTTGGTA CTTATCATTAAATCAAAA
GAATTAAATCAAAGA
TAATTATACTTGTTATTGGAATGTA | 71 AAACTCTTATGGTTTTAT | 72
ATTTAGTTTTCTTAATTTAGTTTCT GACTCTTTTATTGTTAGT
TTAAAATTTCAACCAT
rs5013 | GGAAAAACCCAGTGCCCTCCCCTC | 73 CCCTCCTGAGGGGTTTT | 74
093 CTCTCAAGCCTGGCCAGCTCTGAC CTCTCCGAGACCGGGA
AG CCGAGGTACAGGAAGG
TC
GGGAGGACTCCCCAAAGAGA 75 CCTTTTTGGGTCACGGG | 76
GGCTCTGGCCCTGGCTCCATGTC AGGGGAGGAGAGTTCG
CTTCCAG GACCGGTCGAGACTGTC
rs2461 GTCCAAATGTAATGTTCTAACTTAG | 77 GGAGACCCTTTTGTGTT | 78
911 TACATTTGGAAAATTCTTTCCTAAC TTATAATGAATGTTTTTA
TTTACGTATTTTTAC
CCTCTGGGAAAACACAAAATATTA 79 CAGGTTTACATTACAAG 80
CTTACAAAAATAAATGCATAAAAAT ATTGAATCATGTAAACCT
G TTTAAGAAAGGATTG
rs1251 GCTCGCCTTGGTCCACTGTGACAC | 81 GGACTGAGTGACCCCG 82
3375 ACAGGCTGCTTTGCTGGGAAAGTT ACGTACTTCGGACCCCT
CT CCGTTCGAAGACCGCAC




CTACAAGICTTTTATCCTCTGAAG N= A, C G 29 N= Aor T 30 10923835
CTTTTTGICTTGCCAATTGCTTTA T CANCATTCACAAAGGACAGCATT

TACCT GGAGROQGH GAIGSIRGT GGG TCCCTGC Rs 947130 TCTGRATAAINIGEISN CTCTTTT
AACTTGAGGGICTCTTTCGACTA N A, C G T

94
Table 18: exemplary probes for core SNPs
rsiD Primer forward SEQ | Primer reverse SEQ ID
ID NO
NO
CCTGACTCACTGGGGCTGCATGAA | 83 CGAGCGGAACCAGGTG | 84
GCCTGGGGAGGCAAGCTTCTGGC ACACTGTGTGTCCGACG
GTG AAACGACCCTTTCAAGA
rs1689 | TGACACATGTGGCAGTCTGAAAAG | 85 GTATGGTAAAGTACCCT | 86
3522 TTCTTATTGAGCCAGACTGTAGAG TAATACTAAGATGAGTC
TTCTTGGAAATC CGACCCTCCTCATGTAA
TTGTCTTC
CATACCATCTTCATGGGAATTATG 87 ACTGTGTACACCGTCAG | 88
ATTCTACTCAGGCTGGGAGGAGTA ACTTTTCAAGAATAACTC
CATTAACTGAAG GGTCTGACATCTCAAGA
ACCTTTAG
rs2345 | CAACATTTGGATTATGGCATTTGG | 89 ATTAAGACCGAGCCATA | 90
088 GATTCTGATTTTCAGAATTATGATT TAATTATTACGTTACGAA
GGCAATTTTAA AAAAGTTCGATAAACATT
CACTAAG
TAATTCTGGCTCGGTATATTAATAA | 91 GTTGTAAACCTAATACC 92
TGCAATGCTTTTTTCAAGCTATTTG GTAAACCCTAAGACTAA
TAAGTGATTC AAGTCTTAATACTAACC
GTTAAAATT

Some of the methods and systems herein exemplified can overcome certain
limitations of a non pharmacogenomic therapeutic use of rostafuroxin by
proposing: the selection of a subset of patients according to their genetic
characteristics (SNPs). In particular, the SNPs at issue appears to underlay the
5 blood pressure response to rostafuroxin (Core SNPs) alone and in combination
with other SNPs (CAND 1, CAND 2) that are involved in mechanisms leading to
hypertension and organ complications and that are also hit by rostafuroxin.
In particular, both the core SNPs and CAND 1 or CAND 2 SNPs contribute to the
two phenotypes of interest: a) response to the selective drug b) development of
10  hypertension and its organ complications. Moreover, from the practical view point
both groups of SNPs contribute to discriminate, between responders and not

responders.



31 N= Cor T 32 CTANAGCTCCATTTCCCCTCTTAA ATGAGAAGEG
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This finding can have two important implications in the quest to find the right drug
for the right patient and to open a new line of research aimed at applying the
network concept of a disease (so far studied in animal model) to human patients.
The results of studies on polygenic-multifactorial diseases in animal models
suggest that the current paradigm: “one genetic molecular alteration (or one gene
variant or SNP) “one pathophysiological mechanism”, and “one clinical symptom or
disease”, should be abandoned in favor of a more broad concept of genetic
environmental network of mechanisms. Disease may arise from a perturbation of
this network. This perturbation may then be the target for a novel “causal” therapy.
This new concept under development in animal models is not readily applicable to
humans because the unavailability or the specific tissues or organs whose
abnormalities may trigger the disease of interest.

Methods herein described apply, for the first time, this strategy to humans. In fact,
the combination of the genetic perturbation (defined by the two groups of SNPs)
with the functional perturbation (measured as the blood pressure response to the
very potent and selective antihypertensive agent, rostafuroxin) realizes a new
approach to the identification of a peculiar genetic network underlying hypertension
with its organ complications in a clinically relevant subset of patients (about 25%),
that is 20 million people in Europe only.

In several embodiments, methods and systems herein described deal with the
genetic heterogeneity of the individual patient in a profile and with epistasis of a

gene of interest. Genetic heterogeneity and epistasis are the two major problems
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to overcome for demonstrating causality of a given genetic mechanism in polygenic
multifactorial diseases. The term genetic heterogeneity indicates that the same
phenotype (biochemical, physiological or symptoms) may be produced by different
genetic mechanisms. The term epistasis indicates that the effect of the same gene
5 variant may be modulated (either blunted or magnified) by another variant arising
from gene far away from the gene of interest.
These two well accepted genetic phenomenons are hampering all the attempts to
apply genetics to study the mechanisms underlying the human diseases or the
response to therapy.

10  For instance, if one postulates that a given hormone (in the specific ouabain) or
protein (in the specific adducin) are involved in causing a disease (in the specific
hypertension) one has to admit that the genetic pathways involved in the synthesis,
transport or excretion of the hormone are also involved in determining its critical
tissue level and its biological effect.

15 Analogously, all the genes coding for the proteins involved in modulating the
cellular function of that particular protein should be considered. Of course, each of
these biochemical pathways may be differently affected by the genetic background
of the individual patient.

In several embodiments, in methods and systems herein described the common

20  findings linking the various SNPs of the profile are: a) the SNPs capacity to be
associated to the blood pressure response to rostafuroxin that (core SNPs); and b)

the SNPs ability affect the activity of rostafuroxin in preclinical studies and to be
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associated to biochemical pathways underlying hypertension and its organ
complications (CAND 1 and CAND 2 SNPs). Practical advantages of several
embodiments of methods and systems herein described over the current
antihypertensive therapy include a faster achievement of blood pressure control
5 (through the reduction of trial and error period) in 25% of patients, 85% probability
to classify responders and non responders against 30-40% of the current strategy
and a good tolerability and quality of life in the treated individual as demonstrated
by trial results for rostafuroxin and, most importantly, by the much wider interval of
rostafuroxin doses between the active doses and the NOAEL(non adverse events
10 levels) doses in animals (at least 100.000 time with rostafuroxin but only 20-50
time with the available drug). Additionally, in several embodiments of methods and
systems herein described can be associated with a foreseeable efficient prevention
of organ complication since the identity between the mechanisms affected by
rostafuroxin and that underlying organ damage in the subset of patients selected

15 by some methods and systems herein described.
This foreseeable increased efficiency has 3 clear implications over the current
strategy: a) provide stronger rational (or arguments) to convince patients to follow
the treatment for hypertension that is just a risk factor, but not a disease causing
disturbing clinical symptoms, b) reduce the burden for patients experiencing a
20  cardiovascular complication that contrarily, to hypertension per se, can produce a
high degree of disability. ¢) Reduce health care costs because antihypertensive

therapy may be focused on the subset of patients at greater risk to develop
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cardiovascular and renal complications, which are the most important source of
health costs.

Finally in the subset of patients selected with the profile 4 the magnitude of the
blood pressure drop obtained with rostafuroxin is about 40% larger then that
obtained with the HCTZ or Losartan. This difference is much larger than that so far
detected among the various antihypertensive drugs.

In general, the methods and systems herein described allow, in several
embodiments, an improvement in therapy of cardiovascular condition such as
hypertension. At present, only 30-40% of never treated hypertensive patients
respond to the therapy with a clinically manfully fall in blood pressure. This
generates frustration in the physicians, requires multiple changes of the therapy,
and reduces the patients’ compliance. As consequence, most patients are not
adequately treated and this limits the prevention of the organ complications
associated to high blood pressure. The methods and systems herein described
allow to correctly classifying as responders to the rostafuroxin therapy up to 85% of
the patients, thus reducing the burden of finding an active treatment. A first
improvement of several embodiments, concerns safety: the effective dose of
rostafuroxin in the selected patients is very low and it may range from 50 to 500
ug/day. The effective doses in relevant animal models are from 0.1 to 100 pg/kg
while the maximal tolerated dose that does not produce any effects in animals
(NOAEL) is of 100 mg/kg. This means that the interval between the active and the

maximal tolerated dose of rostafuroxin in animals is higher than 100.000 times as
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compared with the available antihypertensive therapies for which this interval
ranges from 20 to 50 times. Some data concerning the efficacy and safety of new
antihypertensive therapies and in particular of traditional therapeutic approaches
compared with pharmacogenomic approaches is reported in Figure 10.

In summary, the methods and systems herein described (genotyping +
rostafuroxin) combine a high safety with the more accurate prediction of the
antihypertensive activity thus anticipating a high degree of prevention of the
cardiovascular complications whose mechanisms are hinted by rostafuroxin.

Even though the precise mechanisms of the increased blood pressure drop after
rostafuroxin in individuals carrying at least on of the selected core SNPs are not
known, they are expected to be related to the mechanisms triggered by the
molecular targets hit by rostafuroxin. As consequence, benefits beyond those
related to the blood pressure drop induced by rostafuroxin are expected in
individuals carrying the core SNPs genotypes included in the profiles.

The examples set forth above are provided to give those of ordinary skill in the art
a complete disclosure and description of how to make and use the embodiments of
the methods and systems of the disclosure, and are not intended to limit the scope
of what the inventors regard as their disclosure. Modifications of the above-
described modes for carrying out the disclosure that are obvious to persons of skill
in the art are intended to be within the scope of the following claims. All patents
and publications mentioned in the specification are indicative of the levels of skill of

those skilled in the art to which the disclosure pertains. All references cited in this
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disclosure are incorporated by reference to the same extent as if each reference
had been incorporated by reference in its entirety individually.

The entire disclosure of each document cited (including patents, patent
applications, journal articles, abstracts, laboratory manuals, books, or other
disclosures) in the Background, Summary, Detailed Description, and Examples is
hereby incorporated herein by reference.

It is to be understood that the disclosures are not limited to particular compositions
or biological systems, which can, of course, vary. It is also to be understood that
the terminology used herein is for the purpose of describing particular

embodiments only, and is not intended to be limiting. As used in this specification

and the appended claims, the singular forms "a," "an,” and "the" include plural
referents unless the content clearly dictates otherwise. The term “plurality” includes
two or more referents unless the content clearly dictates otherwise. Unless defined
otherwise, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which the disclosure
pertains.

Various methods and materials similar or equivalent to those described herein can
be used in practice for testing the specific examples of appropriate materials and
methods described herein and are identifiable by a skilled person.

A number of embodiments of the disclosure have been described. Nevertheless, it

will be understood that various modifications may be made without departing from
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the spirit and scope of the present disclosure. Accordingly, other embodiments are

within the scope of the following claims.
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CTCTCCGAGROGEGMASBEGAGGTACAGGAAGG TO 74  GGGAGGACT CCCCARBEABA010/065589
GGCTCTGGECCCTGECTCCATGIC CTTCCAG 75 CCTTTTTGGGTCACGEG AGGGGAGGAGAGI TCG
GACCGGTCGAGACTGTIC 76 rs2461 911 GTCCAAATGTAATGITCTAACTTAG
TACATTTGGAAAATTCTTTCCTAAC 77 GGAGACCCTTTTGIGIT TTATAATGAATGITTTTA
TTTACGTATTTTTAC 78 CCTCTGGGAAAACACAAAAXTATTA CTTACAAAAATAAATGCATAAAAAT G 79
CAGGTTTACATTACAAG ATTGAATCATGTAAACCT TTTAAGAAAGGATTG 80 rsl1251 3375
GCTCGCCTTGGTCCACTGTGACAC ACAGCCTCCTELSIMECCGAAAGTT CT 81 GGACTGAGTGACCCCG
ACGTACTTCGGACCCCT CCGTTCGAAGACCGCAC 8Z WD 2011/ 048033PCT/ EP2010/ 065589
94 Tabl e 18: exenplary probes for core SNPs

1. Rostafuroxin for use in treatment or prevention of a cardiovascular condition in

an individual

wherein said individual has been selected to be a carrier of at least one

polymorphism selected from the group consisting of rs2345088, rs16877182,
rs16893522, rs2461911, rs5013093, and rs12513375 and/or of a genetic variation
in linkage disequilibrium therewith.

10
2. The rostafuroxin of claim 1, wherein the at least one polymorphism is selected
from the group consisting of nucleotide C or T for rs2345088, nucleotide C or T for
rs16877182, nucleotide G or A for rs16893522, nucleotide G or A for rs2461911,
nucleotide C or T for rs5013093, and nucleotide T or G for rs12513375.

15
3. The rostafuroxin of claim 1 or 2, wherein the individual has been selected to be a
carrier of at least one genotype selected from the group consisting of genotype TT
or genotype 1 for rs2345088, genotype C/T or genotype 2 for rs16877182,
genotype AA or genotype 1 for rs16893522, genotype AA or genotype 1 for

20 rs2461911, genotype TT or genotype 1 for rs5013093, and genotype TT or

genotype 1 for rs12513375.



rsiD Primer forward SEQ I D NO Prinmer reverse SEQ I D NO
CCTGACTCACTGGGGCTGCATGAA GCCTGEGEGAGGCAAGCTTCTGEC GTG 83 CGAGCGGAACCAGGTG
ACACT GTGMEOGOGALEH30AACCGACCCTTTCAAGA 84 rs 1689 3522 PCT/EP2010/065589
TGACACATGTGGCAGTCTGAAAAG TTCTTATTGAGCCAGACTGTAGAG TTCTTGGAAATC 85
GTATGGTAAAGTACCCT TAATACTAAGATGAGTC CGACCCTCCTCATGTAA TTGICTTC 86
CATACCATCTTCATGGGAATTATG ATTCTACTCAGGCTGGGAGGAGTA CATTAACTGAAG 87
ACTGTGTACACCGTICAG ACTTTTCAAGAATAACTC @8TCTGACATCTCAAGA ACCTTTAG 88 rs 2345
088 CAACATTTGGATTATGGCATTTGG GATTCTGATTTTCAGAATTATGATT GGCAATTTTAA 89
ATTAAGACCGAGCCATA TAATTATTACGITACGAA AAAAGITCGATAAACATT CACTAAG 90

TAATTCTCECTREpHABAIrORA TA ar CEHaiId 1TEABGWhArElH Ehd MAiGAdI ThaP been
GITGTAAACCTAATACC GTAAA AAGACTAA AAGTCTTAATACTAACC GITAAAATT
selected to be a carrier of a polymorphism in at least one CAND 1 gene, CAND 2

gene and/or GWS gene.

5 5. The rostafuroxin of claim 4, wherein the individual has been selected to be a
carrier also of at least one polymorphism in at least one gene selected from the
group consisting of ADD1, ADD2, ADD3, CYP11A1, HSD3B1, LSS, ABCB/MDR1,

and SLCO4C1.

10 6. The rostafuroxin of anyone of claims 1 to 5, wherein the individual has been
selected to be a carrier of at least one single nucleotide polymorphisms selected
from the group consisting of rs4961, rs4984, rs3731566, rs914247, and rs1045642

and/or of a genetic variation in linkage disequilibrium therewith.

15 7. The rostafuroxin of anyone of claims 1 to 6, wherein the individual has been
selected to be a carrier of at least one genotype selected from the group consisting
of GT for rs4961, CT for rs4984, AG for rs3731566, GA for rs914247, and TC for

rs1045642.

20 8. The rostafuroxin of anyone of claims 1 to 7, wherein the individual has been

selected to be a carrier of genotype AA for rs914247.



92 Sone of the nethods and systens herein exenplified can overcone certain
limtations of a non pharmacogenonm c therapeutic use of rostafuroxin by

pr oposi ngwothei/@msdsect i on of a subset of patients accordipog/BEreoinhessse geneti c
characteristics (SNPs). In particular, the SNPs at issue appears to
underlay the 5 bl ood pressure response to rostafuroxin (Core SNPs) al one
and in conbination with other SNPs (CAND 1, CAND 2) that are involved in
mechani sns | eadi ng to hypertensi on angy9organ conplications and that are
also hit by rostafuroxin. In particular, both the core SNPs and CAND 1 or
CAND 2 SNPs contribute to the two phenotypes of interest: a) response to
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descri bed deal with the genetic heterogeneity of the individual patient in
a profile and with epistasis of a gene of interest. Genetic heterogeneity
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I n several odi nents, in nmethods and systens herein described the conmobn
20 findings linking the various SNPs of the profile are: a) the SNPs
capacity to be associated to the bl ood pressure response to rostafuroxin
that (core SNPs); and b) the SNPs ability affect the activity of
rostafuroxin in preclinical studies and to be 97 associated to bi ochem cal
pat hways underlyi ng hypertension and its organ conplications (CAND 1 and
CAND 2 SNPs). Practical advantages of several enbodinents of methods and
systens herein described over the current antihypertensive therapy include
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e

foll ow ng cl ai ns. patents and publications nentioned in t
i . o . CLd of . inth
2t to whehteRo eIt SREkIRSE reddl bRy Cherkl il oL AcE IR o '

di scl osure are incorporated by reference to the sane extent as if each
reference had been incorporated by reference in its entirety individually.
The entire disclosure of each docunent cited (including patents, patent
applications, journal articles, abstracts, |aboratory nmanuals, books, or

ot her 5di scl osures) in the Background, Sumrary, Detailed Description, and
Exanpl es is hereby incorporated herein by reference. It is to be understood
that the disclosures are not limted to particular conpositions



or biological systens, which can, of course, vary. It is also to be
understood that the term nol ogy used herein is for the purpose of
descri bi ngopartdsgasBar 10 enbodi nents only, and is not i prcembedonessbe
limting. As used in this specification and the appended clains, the
singular forns "a," "an," and "the" include plural referents unless the
content clearly dictates otherwise. The term"plurality" includes two or
nore referents unless the content clegdrly dictates otherw se. Unless
defined otherwi se, all technical and scientific terns used herein have the
sanme neani ng as 15commonly understood by one of ordinary skill in the art

t o whi chpidigindtig ChOIFtiEE: P&fdl adisasecVardtimas daridyed sepsttovaicerdradisorgers, | ar or
eqU|vaIent to those described herein can be used in practice for testing

t he spec i t RERy her ei n
and are F%ﬂe%rﬁ&?g@ %b aag%g%ﬁrﬁﬁédm&@}égg @rngﬁdrﬁe &Sr’goer o?g%r%& E?g of the
di scl osu% pq'aeg been descrl bed. Nevertheless, it will be understood that
vari ous g ‘ations may be made wi thout departing from 101 the spirit
and scope of the present disclosure. Accordingly, other enbodi nents are
within the scope of the follow ng clains. REFERENCES [1] Ferrari P,
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prevention of a cardiovascular condition in an individual 5 wher ei n
sai d individual has been selected to be a carrier of at |east one

pol ynmor phi sm sel ected fromthe group consisting of rs2345088, rsl16877182,

r516 [S2 5013093 I 375 and/ or n

vari i ofot RS FeRagEote SLatVore R i ﬂ@?lksﬁﬁ Wi gl S NS o
claim1l1, wherein the at |east one hismis selected fromthe group
consi st i A§N®S SEIECKSt TAB B&Propps n%* o 08BLoAu A TEGAT L @XEP. PP
rsl6877182, nucleotide G or A for rsl16893522, nucleotide Gor A for

r s246191FAIMBCc| EAM48A, C REGY, f BILA-A501EA98, HhA-GucKENSHe LOGH 3 6% or
rs12513375. 15 3. The rostafuroxin of claim1 or 2, wherein the individual
has beenLO€I38ONéd, LOCEFS9Q70aILACGE4ATR7 atl 0E@EH1192nd QEEUA4AH8e L@CEREIA/D,f r om
the group consisting of genotype TT or genotype 1 for rs2345088, genotype
C/'T or geow7eBse18, PIGRI RATASSRPISTIH VNS, SAIPXIEN0SYO80AT7 f PTHSDFR6893522,
genotype AA or genotype 1 for 20 rs2461911, genotype TT or genotype 1 for

rs501309%) E%W%?(Q@“ﬁil)(/l%el ﬁ'—c@rg Qﬁ&‘WAQ\ﬁ11 for rs12513375. 108 4. The

rostaf uroxin anyone of clains 1 to 3, wherein the individual has been
selected to be a carrier of a polynorphismin at | east one CAND 1 gene,
CAND 2 gene and/ or GAS gene.

26. The rostafuroxin of claim 23, wherein the at least one CAND 1 gene, CAND 2
gene and GWS gene is selected from the group consisting of MDSR 2, HSD18,
LSS2, HSD19, ADD2, WNK.

20



55. The rostafuroxin of claim4, wherein the individual has been sel ected
to be a carrier also of at |east one polynorphismin at | east one gene

sel ect ed woam1idagosgr oup consi sting of ADD1, ADD2, ADD3, pCYRPIAbD/0634SD3B1,
LSS, ABCB/ MDR1l, and SLCO4Cl. 106. The rostafuroxin of anyone of clains 1 to
5, wherein the individual has been selected to be a carrier of at |east one
si ngl e nucl eoti de pol ynorphi sns sel ected fromthe group consisting of
rs4961, rs4984, rs3731566, rs914247, \mad rs1045642 and/ or of a genetic
variation in |linkage disequilibriumtherewith. 157. The rostafuroxin of
anyone of clainms 1 to 6, wherein the individual has been selected to be a

carrier of fhe reastur®ie cBandNPef slaires Pedofamwhéhm HeopdlygRsHishiingtof GI
for rs4961, CT for rs4984, AG for rs3731566, GA for rs914247, and TC for

rs104564f.4528Re JAGD! PYEAEY iﬂéﬂ‘goéer?é‘ﬁﬁﬂ‘/%r@ ! .ﬁ@islats@ngefn‘gf?%;ogg@ the

i ndi vi dual Eas been sel’ecte e a carrier o enot ype 14247.
109 9. EQ@F{O?‘?ﬁi%tr]uroxi n of anyone of clains 1 to 8, wherein the individual
has been ected to be a carrier of at |east one single nucleotide

pol ynor phi sm sel ected fromthe group consisting of rs242093, rs1996396,
rs10503806, rs13251780, rsl17430706, rs10102024, rs526302, rs544104,
rs3102087, rs5183, rs3772627, 5 rs2276736, rs2131127, rs3741559, rs2217342,
r5109'278§§-, Thes 6otalpoxin sgfasapde afsqams1 tes079dign thel dosaumds
rs910682, rs13218316, rs4309483, rs13280307, rs4739037, rsl7596774,

r s2728108dmirs@é&sb 446 ,orak 71606 801hus, ris2ab2@dar, r elralotsEh, intsersRAs8),
rs1057293, rs16960712, rs759359, rs404214, rs1005213, rs17025453,

r s211092ptratiselod? 85ihtravestidbkiod, trasdd&O®I87or 10raaktohinédds rs8sidafichs, and

rs11064584 and/or of a genetic variation in |inkage disequilibrium

t her ewi t Bubcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual, rectal means
or locally on the diseased tissue after surgical operation.

10

29. A method for identifying an individual with improved response to rostafuroxin,
the method comprising detecting in an isolated DNA sample of the individual a
single nucleotide polymorphism in any one of the nucleotide sequences of SEQ ID
NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9 and SEQ ID

15 NO: 11, wherein the presence of the SNP is correlated with an improved response

to rostafuroxin in said individual.

30. The method of claim 29, wherein the detected single nucleotide polymorphism
is selected from the groups consisting of rs2345088, rs16877182, rs16893522,

20  rs2461911, rs5013093, and rs12513375.



10. The rostafuroxin of anyone of clainms 1 to 9, wherein the individual has
been selected to be a carrier of at |east one single nucleotide

pol ynor phwermsial4ested 15 fromthe group consisting of ret28Pew8665589
rs9893372, rs7216331, rs7521668, rs188334, rs4998662, rsl16893522,

rs6457110, rs3893464, rs2517718, rsl1362126, rs5013093, rs2345088,

rs6718282, rs721207, rs2555500, rs2461911, rs8179654, rs1901139, rs2427832,
rs9361863, rs1998394, ga001619, rs2276331, rs748140, rs4710592, rs2743951,
rs10159569, rs3087816, rs10493940, rs16877182, 20rs2326912, rs1110446,
rs12513375, and rsl17414954 and/or of a genetic variation in |inkage

di sequi | ghr Ahﬂsélbl%rd?N@dléIp acidLtholddule Thmprismgadtueast dShéJEe@jé/rQ:léeséPéctéb aims 1
to 10, wherein the individual has been selected to a carrier of at | east

one sin I i : i . r h T=2 % of
b ik LYl A e S M R B e Vo

of - anyonCs SER IR N: 0% 9 SRR, T2 4 ALK niemert e ool ot e to &

carrier of at |east one single nucleotide polynorphismselected fromthe
group consi sting of rs1045642, rs10923835, rs914247, rs4961, rs947130,
rs4309483, rs2131127, rs10502933, and rs880054 (profile 8). 13. The

r ost af ur 8%i Andsolategomcieie asicamelecule somprisingeatdpast: e periiancguzgledad been
selected to a carrier of at |east one single nucleotide polynorphism

sel ect edfrbrmothet dugr cansistiog safsSEQQIDoNQ: s26)456@2D N 08 3333, 1Dr Bt 4384 7,
rs947130, rs4739037, rs43909483, rs4984, rsl10502933 rs880054 (profile 9).
14. The S&%Y H) NGX32nSEQ HWND S40BEQ HY MO: B6, SELBID W3S, SEQ (iND:cMascul ar
condition is hypertension and/or a condition associated thereto. 15. The
rost af ur gEiA PN 421 BEGHD WLl dhd SEQAR NO2%8%F 4l @mptemeht theredfs at | east
20 one of cardiac hypertrophy, cardiac insufficiency, cardiac failure,
cardiac i schem a, increased vascul ar resistances, increased vascul ar
reactivity, vascular stiffness, increased vascul ar thickness, renal

hypertrophy, repal .failure | onerul gsclerosis, 111 .proteinuria

pol v st PR sl Meukbiia 7RO HUARGAS B3hBprlat Bioh St toe
cerebrovascul ar damage, stroke, Meniere syndrome, cognitive disorders,

bi pol ar AYHBMFAPNHIB. Rostafuroxin for use as a nedi canent, in a dosage
of fromO0.005 ng/day to 5 ng/day to be administered for treating an

i ndi vi dual , wirerselaied pelyinndleetide apecificallydwiridiingctiosd nueleifaaaid angjeside ype
conprising at | east one of rs2345088, rsl16877182, rs16893522, rs2461911,

r s5013098¢ntaimihg sd 2654887 hualedfide polgmogihismvar iatyi @mei of | ihek ageleotide
disequilibriumtherewith. 10 17. The rostafuroxin of claim 16, wherein

t r eat mengequdrites SEQIDINORIN SEQADrIROt 8dSEQ fh IND:15 asEQaBsNOpTe SE@IDYI cal
activity selected fromthe group consisting of elective inhibition of the
ouabgi n NN?%f%ﬁﬂéEt?wﬁNtﬁ@+1 normal i zati on of alterations in the NaK punp
and Src caused by ouabain, ‘normalization in forns of hypertension 15
sust ai ned by égﬁfgpaganitant i ncrease of endogenous ouabain | evels and
alterations in Le’ -K punp and Src. 18. The rostafuroxin of claim 16 or
17, wherein treatnment with ros&aLEroxin i's direéte to q%igbt at Ie&st one
bi ol ogi cal activFIEYEe| SLERE f fQnPERLSGRolp EYRSINEPM g WY €&l ve

ant agoni sm of the hypertenvae ef fect associated to the genetic variations
of genesPeyav¢lgolidsa loLriaet hsipalediustaotida DPheROPREH NheinyCligjhasidsi s and
transport of endogenous ouabain, normalization of alterations in the Na-K
punmp and Src 112 caused by adducin genetic variations, and normalization
in forms of hypertension sustained by the concomtant effects of adducin
generd c B4 Tiad sgstemanfctiaiht 83,avhereh the itdiatddapdfymioiptiaiecconiprises k) .leddte
rostafuroxin of anyone of clains 16 to 18, wherein the dosage is from 0. 05
ng/ day t gnd sdquémticdssiebd frehetRl drodf BoRsistieg bNIEQ IDPKES ©F BB Nestaf uroxi n
to the individual results in an average bl ood pressure decrease of about 23
nm Hg. 20. The rostafuroxin of anyone of clains 16 to 18, wherein the
dosage is from1.5 10ng/day to 5.0 ng/day and wherein adm ni stering or
prescribing rostafuroxin to the individual results in an average bl ood
pressure decrease of about 15 mm Hg. 21. The rostafuroxin of anyone of
claims 16 to 18, wherein the dosage is fromO0.05 ng/day to 1.5 ng/day and
wherein adm ni stration rostafuroxinto the individual 15results in an
average decrease of nightly blood pressure. 22. The rostafuroxin of anyone
of claims 16 to 18, wherein the individual has been selected to be a
carrier also of a polynorphismin at |east one CAND 1 gene, CAND 2 gene
and/ or GA5 gene and wherein adm nistering or prescribing



20rostafuroxin to the individual results in an average decrease ranging
fromabout 8 to about 22.5 mmHg. 113 23. The rostafuroxin of claim?22,
wher ei n twe 2ai1/d4e@3t one CAND 1 gene is sel ected from tlpeTgroup/0638si Sti ng
of ADDl1l, ADD2, ADD3, LSS, MDR1, HSD3B1l, CYP11Al, and SLCO4Cl. 524. The
rostafuroxin of claim22 or 23, wherein the at | east one CAND 2 gene is
sel ected fromthe group consisting of ACTN1L, ADRALA, AGIR1, AQP2, ATP1AS3,
CLCNKA, CLCNKB, FXYD2, FXYD6, FYN, NEOB4L, NKAI N3, PKD1, PKD2, SCNN1B,
SCK1, SLC12A1, SLC8AlL, TJP1, UMOD, and WNK1. 10 25. The rostafuroxin of
anyone of clainms 22 to 24, wherein the at | east one GA5 gene is selected
f rom t he SECOUP NEOIB I SEQND 100: AREEA IDNNRRARD aDEER IDRIE, 176 MBraghidvi6A,
HC®, HLA-A, HLA-F, HLA-G KCNS3, L0C131691, LO0C389174, L0C389970,
L006427 24~ 40644192, L00649458, L00728360, L00728316, PIGR, RCADHS,

RP3- 377H14. 5, SH3PXD2A, SLC30A7, THSD7A, 15 TMEMROOA, TRI MB1, TTC29, and
VCAML. 26. The rostafuroxin of claim23, wherein the at | east one CAND 1
gene, CAND 2 gene and GA5 gene is selected fromthe group consisting of

MDSR 2, D. LSS2, HSD19, .20 114 27. The rostafuroxi.n of
Anyone. ofSol B ISR o6 CATARAE: -t HENGIPOmBTTRG in arased pelietcBhideans 1
gene, CAND 2 gene and/or GA5 gene is a single nucleotide polynorphism 528.
The rbst apegiisall Mridipenéo ef neglaicnacid enelecyle capfripianna tsilel duigtpstife

adm nistered via oral, intravenous, intranuscular, intra-arterial,

i nt r amedpblyaroyphismt ina@me oaé ,ofithe mauckantide adoaences S€HEP MO: @b, SEQ ID

t ranscut aneous applications, subcutaneous, intraperitoneal, intranasal,

ent er al , N @7¢ SEQ HubBIO: B SEQ NG 3 1MSEE IDNO:B3RISBQ (h NOwe35] isE@ased
tissue after surgical operation. 10 29. A nethod for identifying an

i ndi vi duio: W7t BEQMIS AR B, SERPITS RIG: & 17 SHCRITYNX 43, add'SECRDNG: 4gnpri si ng
detecting in an isolated DNA sanple of the individual a single nucleotide
pol ynmor phi smin any one of the nucleotide sequences of SEQID NO 1, SEQ ID
NO 3, SEQIDNO 5, SEQIDNO 7, SEQID NO 9 and SEQ ID 15NO 11,

wherein resence of the SNP is correlated with an inproved response to
oot 5 ur o1 Y SRR i Sen aere B3E SR i st e RHSS A FBTe n ¢ ne
detect ed single nucl eotide polynorphismis, selected fromthe groups

consi st i AGE GPINEREeRseed rp dter GMIP caresioges BEGIPN62615EC L5 Ds003,
and rs12513375. 115 31. An isolated nucleic acid nolecul e conprising at

| east on@8segdRcNOs80eTERd DX NOM3ZheEgY IBUNO: 8AsBELQ IRyNEX IBEBELDINGC2, SEQ
IDNO 4, SEQIDNO 6, SEQID NO 8, SEQID NO 10, and SEQID NO 12, or
a conpl eBBNBEChHD &D:. 46,33EQAID Nl 42, sSEQUIE BICc 4dcadd IBH@dADI MOcdBpor a1 ng at

| east one sequence selected fromthe group consisting of SEQ ID NO 26, SEQ
I D NO 2fagpbRt iherdd® 30, SEQ ID NO 32, SEQ ID NO 34, SEQ ID NO 36, SEQ
ID NO 38, SEQID NO 40, SEQID NO 42, SEQID NGO 44 and SEQ ID NO 46 or
a coppl ement thereof. 1033. A systemfor detecting a single nucleotide

pol ynorphismin a nucleic acid, the system conprising an isol ated

pol ynucl got ixd cifi Pyhed di 71 |G aci C

cont ai ni §g é %%%)rﬁefoﬁuecgléj(# Pge'géfgﬁi/@%'ﬂg%%%nm%nﬁqgﬂnghdﬂ@gfgﬁapﬁhgnﬁg <0t i de
sequences SEQ.ID NO 1, SEQID NO 3, SEQID NO 5, SEQID NGO 7, SEQ ID
15NO 9 SHYPYERPI D NO 11; a buffer, and an enzyme suitable to be used in

conbi nation with the isol ated . o
a probe for at least one polymorphism selected from the group consisting of

rs2345088, rs16877182, rs16893522, rs2461911, rs5013093, and rs12513375,

20  and/or a genetic variation in linkage disequilibrium therewith; and



pol ynucl eotide to detect a single nucleotide polynorphismin the nucleic
acid. 2034. The system of claim 33, wherein the isolated pol ynucl eoti de
conpri seswetoiwasizs 116 SEQ ID NO 6, SEQ ID NO 8, SEQrCDYEN&»100L65580d SEQ
ID NO 12 or a fragnent thereof. 35. The systemof claim33 or 34, further
conprising an isolated polynucleotide 5 specifically hybridizing to a

nucl ei ¢ acid nol ecul e contai ning a single nucl eotide polynorphismin any
one of the nucl eotide sequences SEQ ID7NO 25, SEQ ID NGO 27, SEQ ID NO
29, SEQID NO 31, SEQID NGO 33, SEQID NO 35, SEQID NO 37, SEQ ID NO
39, SEQID NO 41, SEQID NO 43 and SEQ ID NO 45. 1036. The system of

claim 35, whes ?Jh@rﬁmb@edtﬁ:@l ab@gosinoy el prieingd@seItmikirs BSa alosh§a df frite
sequence selected fromthe group consisting of SEQ ID NO 26, SEQ I D NG

2o S50 PREle SIS R n T BB D B i 1S

f ragnent for eval uating rostafuroxin treatnent for
an indi Vph%l‘?‘rﬁaec Ut'gég/y‘%cg% bi%péﬁéne a probe for at |east one

pol ynor phi sm sel ected fromthe gr oup consi sting of rs2345088, rs16877182,
rs16893522, rs2461911, rs5013093, and rs12513375, 20and/or a genetic
variation in linkage disequilibriumtherewith; and 117

phar naced$i ¢ae WéF%@)slftqlajW eonphEEimghe seke GPBYENgES rﬁtde%ﬁis@gﬁa's@ﬂatf?@om
0.005 ng to 5 ng/day and in particular fromO0.05 to 0.5 ng/day and a

phar nacepolyoatiegticesapttebifonvéte gloep cdB8istimhef Si& EhiNOE 2¢ B&EIGMIBRO: vher ei n
the probe conprises at | east one isol ated pol ynucl eoti de sel ected fromthe
group coBEICEID ND:af, SHEQ IDINGOS, 3ECSHENAY Mandt SERED NO:NQ oba f@igdnd NO. 8,
SEQ ID NO 10 and SEQ ID NO 12 or a fragnent thereof, the fragnent capable

of speci fHéPé‘d)ﬂYtﬁé/brfr rﬁérﬂg @a enfge .lcsnvenmbwd.tzmgs@léé nca SEQ
ID NO 4, SEQ , NO 8, 10 SEQ ID 10 or SEQ | 12.

39. The g r%g%gftu) ta é7|[9 téds‘l%’tSléyﬁ?eH‘ b I9NGOSPEES IBING %Obe for

at | east on h| sm se ec omt group consisting of

rs4984, rs914247, rle45642 r s880054, r510502933,
rsZlgol12%?@@%@@38&%@#@%94@%9037. 40. The system of claim 39, wherein
the probe conprises at | east one isolated pol ynucl eotide selected fromthe
group consisting of SEQ 1D NGO 26, SEQID NGO 28, SEQID NO 30, SEQ ID NO
32, SEQID NO 34, SEQID NGO 36, SEQID NO 20 38, SEQID NGO 40, SEQID
NO 42, 88Jhesystemaf cigian BEW 3P thpsystgmourther eeypising ehwpeefor atieastr agment
capabl e of specifically hybridizing a sequence conplenentary to SEQ I D NG
26, SEQ bie Noply@@rpts&i) kBlebdd 3ym SB IgEb WO consE8ng2of SEH4DOT NG44, SEQ | D
NO 36, SEQID NO 38, SEQID NO 40, SEQID NO 42, SEQ ID NO 44 or SEQ

I D NO  4£51092383% ks 94NE3 (5 VgD &2 A, &NYAs64Dirs§8G05AS rs311)50293@ rsogTEm the
probes have a sequence 5 sel ect ed fromthe group consisting of SEQ I D NG

35 tps SEE4I3@9%§ a rsfBo0A7system for detecting a single nucleotide
pol ynmorphismin an intergenic or intragenic region of a gene selected from

the group consisting of KCNS3, THSD/7A, FAMA6A, L0OC389970, HLA-G and TTC29,
the system conprising: 10 an isolated pol ynucl eotide which specifically

e A 4 AP S ke i S o
NO 3, SE ID NO 7, NOQandSEg
buffer; BA nq@%“%ﬂw%%@egdrqf&mfé9f®%@ﬂ§§é@9|Cﬁ AP 86, %‘«E%‘QN@

i sol at ed pol ynucl eoti de to detect a single nucleotide polynorphismin the
nucl ei ¢ 28j GEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO:

20 38, SEQ ID NO: 40, SEQ ID NO: 42, SEQ ID NO: 44 and SEQ ID NO: 46 or a
fragment thereof, the fragment capable of specifically hybridizing a sequence

complementary to SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO:
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32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO:

42, SEQ ID NO: 44 or SEQ ID NO: 46.

41. The system of anyone of claims 37 to 40, wherein the probes have a sequence

selected from the group consisting of SEQ ID NO: 35 to SEQ ID NO: 58.

42. A system for detecting a single nucleotide polymorphism in an intergenic or
intragenic region of a gene selected from the group consisting of KCNS3,
THSD7A, FAM46A, LOC389970, HLA-G, and TTC29, the system comprising:

an isolated polynucleotide which specifically hybridizes to a nucleic acid
molecule containing a single nucleotide polymorphism in any one of the nucleotide
sequences SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID
NO: 9 and SEQ ID NO: 11;

a buffer; and

an enzyme suitable to be used in combination with the isolated

polynucleotide to detect a single nucleotide polymorphism in the nucleic acid.



