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MDRI SNP | N ACUTE RETECTI ON The present invention
relates to a marker for acute rejection of rena
woRomrispi4ant s. Renal transplantation is frequeRCTAEP2006/005439
associated with acute rejectipn of the transplant. It
woul d be advant ageous to identify gene pol ynor phi sns
i n i munoregul atory genes that would all ow predicting
the individual risk of poor posttransplant outcone, as
wel |l as predicting which patients are nore susceptible
to devel opi ng adverse side effects and/ or which
patients are likely to progress to nore severe di sease
states and renal NMIORISNP IMAGUTHOREIHGLIION nce t he
genetic variation in the target, or in the
bi osynt heti c and netabolic pathway of a drug may
Thepilesean dievehtion irelakiey iccumbtler fEerspotesgettiornt dfarngdytrangplants.
pol ynor phi sns associ ated with mycophenol ate nofetil
(MW), or Cyclosporin A (CsA) netabolismwould be
usef RénasrafigplketaBon B3 fipqaenttyt ass@ipahwith houtergeapn ofthe
resent. invention i s based.on.the association of a
trB AT TG G AN PR RO e H BEREPOY T RESTARR | dr ug
inﬁx?&hsltegfﬂaﬁ)rél géeré)lﬂaa)t v@ﬂmﬁgﬂm plﬁ:d(clﬁag BoeTindinviid el rie]éI efpo@ipost-
0 enal trans ts. Thi.s gen QCUS correspon
RSB GHICOTS: Bty HESREE ThEh @ TS o BRCAT AP D e
ddRRpinOdiveRB Sids effecds aridier wkich patdrfiredikelyhe progresad intlee severe

Cat this - positiqn by-a. T in exon.26 of.the. . gene . .
g saenond el b nphdiriangBoroes e Rsor e ron in B erget, or i
thebidsyHthétc s hetabatie pathhay VDRUr(g3Aapbihflpensenthe pidisidubliassresponse

3£en shown to be ﬁssociated wi.th differences %p
todRBTaRE IR PPRRATBNLIT ApsgRRtEASH IRy P RRED el Be s h (YN or
c?m@fcb@ﬁda @A) chaabanaewollddepisefabatmarkesnbippadittalegionse to

o a nethod for predicting renal transplant rejection
thqﬁaRéI'patient conprising a) isolating a nucleic acid

froma sanple that has been renoved fromthe patient

and b) detecting the nucleotide present. at positio

176 S}le BESSET LN YgAtion Is hased ap ﬁhwsﬁpﬁt’é’géﬁeél e%‘hélﬁet’gf
pSIRindr K &ht(SNg) 'irﬁt}ileriﬁlli,llﬁdh% sifjtﬁrtlcfeeltn(g’a\l{DRﬂ pp&fY 1aads (C3435T) with

rejection,and c) optjona et ectl ng, one or. nor
ceifcHen Of ERLEnFIAn Y HEHEBRIACHH BT SPOMAID@OREiaH 170 of Seq ID
Nbl12T8P baRndrBhisfl dt s PBio® Bénsiadf thefepliceiehoMAE katlgotide C

may be pol ynor phi sms present in o%@ir genes.
atphistposisionyPy ask Epexon 2grof MR & NSd conpri ses
detecting the nucleotide present at position 682 of

Seq. ID No. 5 -592C>A?,_mh?rgln the presence of an A
at t MI2RbisgntARfn tragsporter involved in multidrug resistance.

The MDR1 C3435T polymorphism has been shown to be associated with
differences in expression levels and function of P-glycoprotein and enhanced CsA

clearance.

The present invention relates to a method for predicting renal transplant rejection
in a patient comprising a) isolating a nucleic acid from a sample that has been removed
from the patient and b) detecting the nucleotide present at position 176 of Seq ID No. 1,

wherein the presence of an T at this position is indicative of renal transplant rejection,
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i ndicative of renal transplant rejection, and/ or the
detection of the nucleotide at position 3757 of Seq ID

WONR006/1834T3757C), wherein the presence of a C &CTHRR®6/005439

position is indicative of rena)_transplant rejection.
Seq ID No. 5 refers to the pronoter sequence of the

. I | rena
a{ﬂ% Efg%;‘d;ﬁ% ?g&gﬂéﬁ%@i (&éhﬁl%%h&%%hl%qgr e gmlctﬁﬂ & £L& renal

T uman i nosi ne nonophosphat e
Udeh#dﬁog@ﬁage 2 (I MPDH2) gene. Preferably, the sanple
which is used for the above nethod is whol e bl ood.
Sai d sanple may al so be serum or pl asma. Detection of
t Hmidoptiewd pdesr oreimabekomey Hepelymoephisma pirsent in other genes.

Ppe%rfaﬁfynﬁg% P)y ot AHY ag@eqff%hx\@ Eégj\gg%‘rges gllé{ekﬁ'll?é ﬁlefrﬁlrdeotlﬁe 8resent at

nment he met
pdsitien ﬁ§'2 sESpge o iNvg 5 (Gl?éCh‘ﬁr) ewlmreihghe preserse loban st glyis pesition 1s

1@(@%&% %k ne%al tlrgrtls% r{trr]e(:3 gctf%r eI | Bretﬁlle g%?&brg@th’e n‘?‘l@fegtlde at position

quan i E1e: SpPECI
3857 efl SeqSIDddo fa 61'3;767@3 M&letdlmthecmb‘)fnaﬂ’wfeﬂ]: at thlsqvtsltadrll iglirglicative

%eﬁ%{]’tran antt IPLS[LS 1on eqnlg]l(%%l%el?er Poatﬁ]l:rlt?tr&ln Ye@ggcﬁi%nagof the human

cyc
mi@xﬂﬁlkﬁm oh (Irhsl(}) @ené. Se@MPIN 6 cefeisan excafsrletotlérqf thlhanammosine

R eth C,._which all ows
SP?-RH%& %d U155 |(£Mm%[§§ﬁ Ye pol ynor phi sns
(SNP) in a single-tube MAthOUt the use of fluorescent
(H| uchi et .al hnol o 1 .
R8T e R By uTRE egpo do St o PR Mlood: Said
saﬁﬁgllee@d}d ad@sbd sropantpldsalai ve PCR. More preferably, said
quantitative PCRis allele specific quantitative PCR

For the detection of the MDRI pol ynorphismwth the
meb beetistesftahi hadeadides derdinbeforgdsicriped tar beperformed by any method

d allel ific,PCR i .
LTS TN NI R < N
egﬁﬁnl:@gl\@ne ﬁloﬁlélgrdfé}ﬁedﬁﬁﬂﬂﬁbﬂ igdyclBequhcisgg | D No. 9.
or

the additional optional detection of the IL 10
pol ynor phi sm descri bed above, a nost preferred

e n@pﬁio{ﬁlﬁéﬂt rlsflefplea 'eﬁl%ﬁdi]?ﬂnft Ol Iﬁ@théﬂ!tl &rﬁliﬁe&DﬁiiﬁLallélggﬁalﬁc PCR
usi n e alleles 1 T1 ri rs o
usag alde NBeci BHEerYIER fc%’ﬁaﬁ%wegf forhete 2B dag PpBiobe . One such
ﬂalwltaﬁve PR 1§‘Eih@@éjth|3ﬁﬁﬁl ﬁ{gqmcge@)ﬁé In’Qﬁ@l pEderpéd 8&6ction method
1lolnt det ecti on of t ND?I ﬁ leo“%gdahhll
15p"’6§Pi rcaﬁom%ﬁ%ﬁtorseeytﬁwwstefls ARM bletopst qiowigle fd ©> which allows
dneahsitideoRingdo %&é&i@le %%%nﬁfrp&ﬁhs l(ENDpin a5s1n§16 thhewithout the

j oi nt detectlon of ne nucl Otlg
up@@ﬁﬂt}%?ﬁCW@f@b@SéE@ﬂ@l RigtL» Biotsqhaojogy b%gend: 1026-1030).

nucl eoti de at position 682 of Seq ID No. 5 and the

| MPDH2 gene nucl eoti de at positiaon 3757 of SeqC

6, Aarefeged preghiad plcdsteshing Hemaisteotides is quantitative P R. More preferably,

said quantitative PCR is allele specific quantitative PCR.

For the detection of the MDR1 polymorphism with the method described above, in a
most preferred embodiment, said allele-specific PCR is performed using the allele-specific

primers of Seq ID No. 7 and Seq ID No. 8 and the common primer of Seq ID No. 9.

For the additional optional detection of the IL 10 polymorphism described above, a
most preferred embodiment comprises performing allele-specific PCR using the allele-
specific primers of Seq ID No. 2 and Seq ID No. 3 and the common primer of Seq ID No.
4.
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of the nmethod herei nbefore described conprises
performng, in step c¢c) of the nethod, the IL 10 gene

wonowligssi des herei nbefore descri bed usi ng t hePCT/EP2006/005439

allele-specific primers of SegzLD No. 2 and Seq | D No.
3 and the common priner of Seq ID No. 4. The

addi tional optional detection in step ¢c) of the nethod
here|nbefore descri bed may be perforned in the sane or

nWsep thearethed derqinhetaiedetirbed cpmprisesdBE joint drtectiongf ghe MDRI
gé’Hy rgﬂléo%dlz' §?ﬁ_oaf1t9c§n 1 7o raEey B Rl b@qu b el I%n@ h@él@otlde at position

| so be serum or | asna. tection of
6$2h@f S‘quDeI&@ ] %@s thegpwit detetiaerobids MDBé dBemg Ruplgotide at position 176

oPSEH PHTES 1bM1e61'ﬂy10:g%LQHQc1%id%Qt 551§Hh 3% b?SéchI'D No. 5 and the
genot ypi ng esence g@@6 hismin_ the

IMmgmmue;le@tlé@ MposEpRetTcd of égcbﬂ? #bOeE Rrglrsé embodiment
f‘t%te%%gg HeY b%f(qE HE&LBRA k@r&’xgﬂ%&@ g@ffgrrﬂﬁ‘ mas@ﬂ:l ¥fShe method,

chni que suc as restrictio

&wdlyh@cgeph ottt percibeli dertribed Jomasha b aeciBRrimers of Seq
119"1\? Y&ha S 'IBQ\IJBT%S%dStg?‘c‘%M{B% L Yme%ffs%gtm%@@w sis of

i nvasive clFeavagé pro ensi on- Based t'echni ques
such as ARMS M (anplification refractory nutation

S Ste:z{le’ltloAnLaFXp&g rgi)ldee‘ect (?‘f osgegc%ﬁ;%‘(}g &%Mm@'ﬁe?élhgaore described

I near- extensi on conpetitive

nalyibgqretolmed irdéhepameionn spstatmjeact@nimixshiegonuc| eot i de
| igation assay), I|nvader assay, direct sequence

anal ysis or pol ynerase chain reaction analysis. In one
prlhfeénralﬂyi thﬂmrﬂplamhnqh it needrfet Hedibose diethebay whole blood. Said

uenci b unnregpreferred nmet hod i s thernocycle
glﬁ a&%’ FSFHUPREPFET8ct i on of the | MPDH2
polynorphlsn1described above, in a nost preferred

prl :];EF% 181ta (gzam | Buﬁgol{ec{% }éegaln%eefgreelr fB(e) (7% gq_uf%hnlge tper%ormed by any

mutied & which Iiﬁatlhwbleoford@rﬁﬁ)tp'lmg The pmsexh@obﬁ thes polfymamphism in the

DTS RS TREBS e 5 U3 BT ST Bireni

natler! @cid pagilfsisc teFeﬁqumsl snghahs &barlstpmmffag@nqmtl lemgth pbbytnorphlsm

neal to one. al e and not. to the o
<Gl ik PetoD ek EL PR Bph P LY Brcig: drect analyss of
1r(\}§§-1|® fcle@'fh%e BRb&u Qs ek ek iR - sigéd ﬁdchﬁmuﬁﬁkllit!hdasl ARMS™ (amplification
BTGP CFOR T WAL ER” ol PORLOGERr eRPRALY BHgon system linca
eteREbR) NUaHeotDPS pRlowipetiphe Sffﬁlg()ﬁﬁﬁ’éotidé apsiigy e-sysnae) OLA

(glthout the use of flu rescent bes uch| et. al
i&?p@éﬁﬁ%ﬁ%&gat(%ggﬁxy Rva ﬂ)ggaﬁogxec}ct s que ce analysis or ‘Polymerase

chain reaction analysis.

In one preferred embodiment, the method is dideoxy sequencing. One more

preferred method is thermocycle sequencing.

For the detection of the IMPDH2 polymorphism described above, in a most preferred
embodiment, said sequencing is performed using the primers of Seq ID No. 10 and Seq
ID No. 11.

A preferred method of detecting the nucleotides of any one of the polymorphisms is
quantitative PCR.
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Sanmpl es can be tested for the presence of nucleic acid
sequences which are different from nornmal sequences

wousioig3samy one of a wi de variety of differentiPAI/EP2006/005439

nucleic acid analysis techniqugs that are well known
in the art. Differential nucleic acid analysis

¢ elcr:lhm yeesre errlr(:eld%g%%odgrll% t?%:?? gl%h%)drlf ?hp%%tﬁ@vcf allele spec1ﬁc PCR

f 10T 8SE
usiag uéeimspeg,,uusplmg&e it rcaﬂrpled“ eglnfopeatitle @nébﬁhﬁ’dlhy S)lt@r One such

q§l?r§§§é‘tﬁl§?lg rlllC ﬁlhgxt;rr%%l% %C(%)gglné ﬁfbﬁékgfér?&ihdetectlon method

1spﬁh}y1[ﬁuaasm resﬁmtcny ma&etbomsyﬂeﬁ@%%l tpgohahiighKdise eihi¢hcallows

d?§|81|'r1 Cl egt\ﬁn&? ?\}éi Iaéag Irr]?orl 1313 I( ?ﬁﬁfﬁ%@@@'té{ﬁé without the

ub@df ﬂlidr&fcérlitg)rbblésl (éllgucﬁlm et AnBivvechabkbgy étﬁ% hclds 102et030).

Current Protocols In Ml ecular Biology, Volumes I-111,
Frederick M Ausubel et al. eds., 1995. Hybridization
met hods include ‘but are not limted to,- Reverse dot

bl ot ne m.cr.oar S, DASH robe :

Tag I\/Bnegﬁlalp 1S8R lheatlestéciz%ro% prgﬁef]%ef '§¥\ glﬁél%llc fai'élig %@ﬁenées which are
diffgbntdom dtimal Seq’u}hcésl usirigeghyt one b evidalvatdtnof dyffsrential nucleic
S GaNES 1AL RO M) RBP AR tENER DUtk ucleic acid analyss
técBanfles fchide, BAGIrY b6 Jimitedl kd: ifflogsscent in situ hybridization (FISH), direct

m N SequenCI ng/ I\Igggnge&fgfé %3%’1% %b?]ggf r(§§CP) Southern blotting
1m1@a1§g q/eAPE&M Frdgaeadl 1EHgielolyexdrphsinDahalyst ccREnPy aie polymerase

rimer extension, 'Tag' . array oded m cro

P TERIAR Ge aimebeahisnt weﬁﬁicaqllgaﬁ)lflmf%r B ifidions and PCR-
SQ@l’aJrla%ld PSY a 94i8R B ¢dcBAlqude fdri @alulaﬁﬁ Iaﬁdhﬂdﬁﬁulaﬁug nucleic and
is not limted to, colorlngtrlc i¥ | eoti

amig@tacish SERUeRGSS SeduRTE- ProsnRol depafiplgy, ' Yotumes 111,
Plrr%c%?ltclr(]gﬁ AdSGBéleetCiila:ceHs r:;ggst |I-@fbrad?@iﬂlo;ﬁclﬁeﬂfdabaﬁclude, but are not
| circle a ITlLCcatl on enaonuc va
lingigqdy e sRevistse qi%tnﬁ@t BrRGhiR TRISTREERYS @?\I’Eg&c‘%ﬁg SR LNA probes,
T%gﬁ'lalﬁslu?d @s@gle&lllﬁa@%ﬁco?@\g@l/ele JpeIR PERN@dmdas, Sut is not limited to,
scribed in vanen Nat ure Rev Genet 2, 2001

IoRocabaing cbmdFR pristeay apd ASPRISCERNT PIEFST AXtepipt ipfldes, but is not
1iRhifdd ] | m Fs {l'éaxlll e% g@&l‘eﬁE b@toé'ﬂé!ly%lﬁ? tMultfﬁéﬂﬂﬁms&}ﬂenéﬁhﬁ/SNaPshot

not based nul t’i ex genot I ng,
PormqwucmgerMmsﬁW@NIyMag@ﬁsréﬂy pGE? D #saye eFIRYy mlmseq/APEX

Qllrg}t'efdor M %%ﬁcﬁﬁ}’ l?ﬁégglr%’slaf)ﬂ&'eﬁ Bfteslidd erendi E&lrrays, coded

gene e essi on ese net ho are describhed i n Koch
mjatq,spbeneegv BPig @p@@b\‘p@dyeged 20peorpymgiony/ flugrricene polarization;

ollngIn?ﬁcg&ﬁEﬁ llgaﬁgﬁl 1rlc?lﬁfo it 1smlrrﬂ?eld' t8NSIHmERR OEA 8 nucleotide

can a ‘be used (e.g. as a non-I|n1t|ng
ligataom hesay)a seprebiareededObA, midrewidyaligitioneligise shapggedion, Padlock

h
S DAL 0 Y ol o e
Rmtrwsled dic dialwist dnd devadet 2BNA Beag%n@bosimﬁreati%ﬁbed in Syvénen,
Nature Rev Genet 2, 2001, 930-942, and the references cited therein. Multiplex platforms

for high marker complexity include, but are not limited to, bead-based multiplex
genotyping, high density microarrays for genotyping, re-sequencing platforms,
microarray-based analysis of differential gene expression. These methods are described in
Koch, Nature Rev Drug Discovery 3, 2004, 749-761 and the references cited therein.
Combinations of the methods listed above can also be used (e.g. as a non-limiting
example, a combination of molecular inversion probes and hybridization on arrays,
Hardenbol et al., Nat. Biotechnol. 2003, 21, 673-678.
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D rect DNA sequencing, either manual sequencing or
automat ed fl uorescent sequencing can detect sequence

WOas/1asd4don. Besi des di deoxy sequenci ng, pyr osequERziongos439

can also be used. The allele(sy_of genes in the MR
region in an individual to be tested can be cloned

usi ng canyabd Q¥ et%ggmlnq}é%ed F&alr&ﬂ?m@{e@t D& Aéed@ence variation.

sanple I's obtaine romthe individ genom ¢
Dbt DNA srghenans.faithar thatddreencngtdy ataaatse éluahﬁcent sequencing

| ggttegtdse RLRan 3R ﬁ Ol@ LR QdEBLT 9k ueﬁ&n@ bgéqﬁ@ﬁ&ﬁ’g‘ can also be
! t hen nd

e sequences O ones can term ned

mdnﬁﬁueeﬂﬂete(ﬁ)tcbfegamm nmltth@Rk eegl@meresm méb’PﬁHa&q iede tested can be
cll{oﬁ\é la\r” n%orgf\éAtl%nglnﬂ E}gn@g% @ro&g eng b dd Cdle KNBMinkd from the

see e. rotoc s I'n No
irfiidiogy MDRI gerrmrmc DMAts Bolafaddoenitbkcdlls imthss Eﬁ!mplétanélllgated into

%ﬂ%p’r 1332 veAHJOt H)%rarggﬁﬁga] a6h. H9ede Séﬁce%/ad'f' e agﬁe§ Qan then be

uences 1s the est randed conf or mat
dptetminedphidsconass ed/ t¢ ﬂmﬁt)rnanDMDal etquences. T@@Q)lqueShnY,OlVlng DNA

clggﬁ&a[ngld ﬁ(gzg&?r}r}%gﬂget : %lwln is ai?rp G& &RANYTSt Protocols In Molecular

rag ne SsI’ze 1'S greater than
B2Ogyh Woldiié 1 carit b,@recﬂﬁrlckﬂ\aemmbukj@tahcds P96. DNA
sequence variation. The reduced detection sensitivity

is a di 2 X]—?m %%%Bactﬂutto tcpe etck rlz%rlg r aCr{ IﬁI@HggﬁH%ﬁces is the single-

possi bl hakes 11 an a ive
stadri dadnadnfyendtoord polyotor plhigmeassiyn (:ﬁSﬁ?ﬁ (Guity redraphil 88R). This method

det ect a_reseaych basi s, I
AR Bttty &R RRtsRr 20 he® Spebial s THNRTH A HEGER i greater than
20ty Mun &ah e eptamizedalbudﬁecmfmbheDNNAswquemealatlon The reduced
varij.ation. her che sed on t
SERERH eunina fRRRARERS Beb AR el BrhBa pORE win ssce
rrhdékﬁb %1?!1@ a;tﬂéadtﬁeﬂvwlﬂé altetlhhﬁgs gelireet &thlmndlg)foe@bbln(l@lp@)n detection
effie et , J. Hur net,.. 9. .9- 706
@1@ JFESFICH, Bagis ?Bhw@{g%?ﬁéﬁ Jhice gfﬂff) Siifed e By on"SSCP gels are
a8 30 1dsétePibe 3z €19 Zﬁa)tuxan df chenDdal sequema¢ chariation. Other
5855- 892

cl eavag t .S, 86:
S35 SSRGS B iR 2Ry Do
s&hRESREludE hehydid@ht iy gdelecasplorpsiol @DGE) (Singheldan al., Am. J.

ket WSRO BTRAALS Aok S ST L penomic 12

30013p80N 94Y)$ ARd Beftodl ews@hich Ul daeitel (CMTAI(Gabinpe reetahoHN.A.S. 86:
of detecting DNA seq encevrlat can, be

58araR?2 (RBP %em sgyhi mlgINa{qu}?cé E%Sﬁecﬁars&eg %tJ polymorpmsms

sue 7'%%3- rot(eﬂfx(g%gg%?j’b@l dsaid@ofRMmsprhnRtric Qi@ﬁboﬂﬁeaetﬁrﬂﬁrspd!hﬁc types of

d
DaTRP 8IS, AS) BREENEO! ARSI MOBE RN OB fordhvtf currenty

a’v'ﬁlat'ﬁge B{f::ﬁr%ds WRRER AINADINA GdHfueMdel Vhriafien @in BBIfund in a recent review
restriction enz
by Grompe et al, Na%/ure Genetics 5: 111-117, (1993) and Landegren et al, Genome

Research 8:769-776, (1998).

A rapid preliminary analysis to detect polymorphisms in DNA sequences can
be performed using RFLP, where DNA is cut with one or more restriction enzymes,
preferably with a large number of restriction enzymes and analyzed with IMPDHZ, IL 10
or MDRI specific probes in a series of Southern blots. Each blot contains a series of
normal individuals and a series of cases with abnormal bone formation. Southern blots
displaying hybridizing fragments (differing in length from control DNA when probed

with sequences near or including known polymorphic loci) indicate a possible
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preferably with a | arge nunber of restriction enzynes
and anal yzed with IMPDH2, IL 10 or MDRI specific

wopnr@iess4in a series of Southern blots. Each bPOT/EP2006/005439

contains a series of nornal ingividuals and a series
of cases w th abnormal bone formation. Southern blots
A i i ' ' t

oA K S RO o e 190l S0, Curen
Prstotuldimlyidterahar Biolognotaberre 11 writ 3. HradfirichtM. Ausubul et al. eds., 1995.
polssi bl epol ynor phi sm Techni ques i nvol ving RFLP are
wel | kn i I ish hod of
) ey S ey gt o U SGF) Sacd Bet
apdzsipduegp ity abidids to idousy urekarpstetizednpelymgrRhiemE-epRAcHically, by
Y TREANGAIA0E V8 Byl PO AR b sl prctione
maycivaluatstrerd eieacig sarpples foithedIDRped 433 lcpelysorphjismidigsigsed herein
usij en fr var i ' i . .
URERATENSED PLOTVALAAN LS0LR0S LEalEl Kt o ot by
chgindosoamp medking techhgukORlat @3488Tkpoly im thehirgniee e.g. Ueghara et al.,

I scl osed herei g, ¢ rnatively, may include

FEG %F?@éé&@%%@%ﬁi fied herein or isolated by
chronosomal wal ki ng techni ques that are well known in
the art A Sesicelagly plefgnwdamethod|of nuvimeracideanshvsis 1ys)g polymerase-

2-99 A ' y 1ok ef . :
ef arie BEHion L SIRALLY P EfaRe (R plymerse ci
reavpibh fandladthen polymenase pbivermemag dicetien assapactr achi¢veGRjer a million-
The pol ynerase chai nreagti,0 0 r e
PO IPY s L808) b b AR RO A cation s
Qidel droplifidd thencasehisg nutlaopyid mantberarahrzedighi resteictisr epdonuclease

BT BaTerd PECR g ahaR (Y PATE proBES Mhey g sequences
eayorhpsdsinigCd bpmifenpldpmotdise adé goewhon vaseyuenEl poimers targeting
tE%g gﬁ%@%@?iéggtb%&tﬁgf%?e@ 8F 391?&%1&01% efgeﬂ]%r?c%s tﬂggkv\}?]x’%qgg I%‘(33§1’10rphjsrn

are kno
@ betysedftoPERphfyi thess seq@regedsi figr tahes@atoaque nepsnnaypecific PCR,
X

be generated. For l.e,,.sequepces f 1 ankin he
Pﬁ’d’f’%ﬁof*’dﬁi@m“ﬁ% BRichs BPEUS )| pﬁf t3ho%ne&<ss é‘g u{e}?ﬁc MDRL €3435T
;g)@)fm@rp‘é‘l@sm.&f therpasfictaqederphpacisinot pREEt, i hmpliScatom product is
e use ich hyhridize at eir 3'. ends to ,t
CH R T T M
a'lgg%slc}b][s_&’ﬁ gnEurcpeai PRient Wpplitation Hublivaion Bon03322BS andénl Newton et
I fication Refractory Polynmorphism System (AR :

aéaﬁ9%?'sﬁf%émﬁggﬁc,{ P3Q ‘kﬁtgéﬁeog"é’d a}“ﬁ[}ﬁfi‘bﬁesé?gﬁéi%ﬂ ed conformation
POPEhb1§RkisnN (F3aH) i Esadd eshwiatiofd 324ahqwsn dol ideMefpt 1y éifferences and
gl Y 3)29. The appljftied F%Od cts are then anal yzed by
s grethen peaiBecL oM SIRRATTO I PERYRDPLHE S asor)

usi ng conventional techniques to identify any \

differ ence@tllﬁa duitdgeamplifcatibe makesdncede gredigasghairettaction

to

(LCRS seeen Gggd Vgaﬁpa%e,sGee%lélsl?c(s: i:'560 (1989), Landegren et al., Science 241:1077
(1988), transcription amplification (Kwoh et al., Proc. Natl. Acad. Sci. USA 86:1173
(1989)), and self-sustained sequence replication (Guatelli et al., Proc. Nat. Acad. Sci. USA
87:1874 (1990)) and nucleic acid based sequence amplification (NASBA). The latter two
amplification methods involve isothermal reactions based on isothermal transcription,

which produce both single stranded RNA (ssRNA) and double stranded DNA (dsDNA)

as the amplification products in a ratio of about 30 or 100 to 1, respectively.
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Gt her suitable anplification nethods include the
| i gase chain reaction (LCR) (seeW and Wl |l ace,

WO@eas38ds 4: 560 (1989), Landegren et al, Sci eREEEP2006/005439

241:1077 (1988), transcriptionanmplification (Kwoh et
al, Proc. Natl. Acad. ScL USA 86:1173 (1989)), and

sel f - Sllilghm ?ﬁ d’% EUGP %%ek%?'uinfeﬁhbﬁ Niré Qeafublfdd dedermination of the
Proc. A 87:1874 (1990)ﬁ ﬁng%pucle
nadeetidrasgeense qﬁél?é@"él-}ﬁé MIPRE 82 qUSACY RAGE Pl fhe pairs of

s%gfsgegrqgh&:{ b Hﬂlef@aﬁ @dSnhayd t\()esedll%?lfc&e&lmh dr %ﬁﬁbhﬁ)@@lg MDR1

n |so transcri ption, which produce both
sesjuagdes is ordardeprimrapfRig) DSidsyathssis of dbq EMgaterna complete set

gg‘n %;60% 51!};8835{?8{1%@1% ORI AR RS HQél&Sédek 3f ehe Qédecto@fnghsequences

respectively. Primer pairs of
The es‘enf pnmﬁempr&fﬂah]rYeaU@%fSMnﬂlkw ofj dogh Atren 2Bf Fpnissguences. In

a\%cé1 %Iﬁg,o e}_lk% gl%%i)rx]%erggarﬁalgéﬁé L&l %cﬂ%eﬁ%ﬁ@ﬂ%l to the MDR1

alrs si ngl e-stran
alDis Whemmf €343Mm 1sbephtnﬂbh}’ adTt cnds élqwew&le Wi 2R ﬁY@rProduct in the

pge‘r%%lir;e%? hn%ﬂ alFegE é’éefgeﬁgc%létg BNAG{ ghQnd%E 'offﬁleAMDRl region which

h@ﬁm‘pkh@t anplhﬁecbbymsesué RSR unmrysalm bg\asresryth nirg gllge-speqific probes.
t he, nucl eot i.des of t

R

sé h@@hz&hdnﬁg(d’re GHGEE lp@bsnorphlsad &bt example, one oligomer may be about

TR L B RN OB OB S
H}%@itdﬁfaadn bwf aalIEle-?ﬂﬁﬁthpsobMSI witbnlaynpdifipd i MDRI psegtieieges can  be
| e, presence, of th t gnt e
rrggchufg)ﬁ d:é%mB]fe PRe? %ﬁ%}‘ f;ﬂner Ib\?\ﬁ ﬂgﬁave E‘Bjti%hﬁr probe under
s@fdehf hﬂﬂldiz/atid)‘in&d:ﬁmm Ln”éiﬁatzat ﬁn‘r pesare @f tled sarg¢ pglymorphism in

aIIeIe spe prob s These probes are nucleic acid
‘%ﬁ?ﬁ%ﬁé?%”ﬁ’ tﬁeé?e RP%ontai ns a region of the gene

sequence harboring the C3435T pol ynor phi sm For
ex aTmicﬁherqj’iefefﬂnltgbmplrédynd‘lho@tmdld:tea@oﬁmnd)r@btsn@egdudes the use of

| ength, corres reion o

o Trgiran SRR P BRI LR B o oo he

MDRIES3486T I@o@mrpﬁisﬁﬁ aVDRermaEptivRC et ension iFecier fsam@d out with a
on filter ridi

p];gg]gerle)é%ggg ?ﬂ,e géseuHégfeaglt If{% thf?@ mor ZlSta 0& fest. Using only
i\ ﬁu&%t%deﬁﬂﬂpﬁ@%ﬂﬁtdsﬁdd}gﬂ’?s )eincthe q»frmhdrex%xmn reaction, the primer

p ynor phi smin_the |ss e as int I

PR atscex R I orl BRe P CTISFT SePATET ol REDRGADLG: dBf St mass of

tRO| ¥ ATRE RN S iBerl llacdeu&ﬁﬁnwauuas/ wtﬂlnm&mgem r((MzErmyAssmted Laser

After the PCR anp I|f

Q@ﬁf}g}qqlslopﬁétlm 1 ﬁ%ggﬁﬁ}% ?%%trgme%%nar{}lgteeeéerﬁgxgotes generate 2
ﬂ%ﬁksn@lﬁt EXIRNFa2bis BAGly Atingaistad.ri ed out with a primer

endi ng one base upstream fromthe pol ynor phi sm of
|nterest

et g ol SRR FRLE K MR e o o
fluorescent based methods. Smgle nucleotide polymorphisms (SNPs) are detected based
on the ability of special structure-specific endonucleases (cleavases) to recognize specific
DNA structures (created by a specific hybridization). An invader probe and a labeled
signal probe are designed to hybridize to the target DNA so that the Invader probe
overlaps the signal probe by at least one base representing the SNP site. This invasion of
the signal-probe target duplex displaces a single-stranded flap containing the label. The
juncture between the flap and the partially invaded duplex is recognized and cleaved by

the enzyme only in case of complementary bases at the cleavage site, releasing the



10

15

20

25

30

wi Il be extended by only one base which represents the
pol ynor phi c. The exact mass of the extended prinmer is

wWOoee@rsfsqied directly with MALDI - TOF (Matri x APSITEPEeN6/005439

Laser Desorption lonization -_dinme of Flight) mass
spectrorretry and heterozygotes generate 2 peaks that

uﬁ% %elzlin 6@%@% y31 aﬁgplé&%“@&@&mnl BY @sd ‘éﬁaﬁécﬁﬁ‘égﬂl@nt can be

pro al so ted by mass spectro E<
ﬂdlyenf}ﬂmberce’éﬁc@ﬁtfﬂtﬁs”é\ﬂwﬁer hp disect Sehayiadysiss (eagemerainked antibody to a

ta(%f A trfrlo rﬁpag}'n%ﬁ? A@Pﬁzv SELL RrIfhrianed bied BRIPrbéess repeats,

ructure- pec ICc en onucleases
s¢ Ghz&a%asré@)'ed signalcpught zecwpeleiesi Ehonignalt is hergfarg amplified in this

RS RS foRRGED L o DR 4 0lokabi it of BHALEnique.

be’&n probe are designed to
hybri di ze to the tar get DNA so that the I nvader probe ,
ove Mleqosserstah gevsiay palynmrplblembyméitmméa%lgob% eqsigieg may be immobilized

or e r e ttﬂlt r}g(«? FE” 11 &eh ﬂ- c!h% d OthﬁSﬂhQ rgfiuétb%f a multiplex PCR
pro ar ge up ex aces ng e- strande

rédcapn @btﬂlmdwfrngl tbh ONAloéhn uﬂmd}l@lrfet @Heée precifisdyybrigization (Cheng

eLfaCufasybn’ b M LIbyh BeQRR PR, Rl Rydreagn zed

conpl enentary bases at the cleavage site, releasin
t heunhy tTmeohnzmltY egitben difgnpits aisgadesprlideabqstBeetpgpate nucleic

aalélspch C eavegla gl;&%gﬁtn th@S) ?&%na hke%lht%dde@é:t the presence of the

ove 0 I'Tect ysis or
tﬁilgztys“équémaek,ehe dvmlopord)samleatq lyamalyzeesuch g hdenrd OPFE may be
cl eavage ew s§ naI b |
GBI, IR LA PP AR e e ma o
paéiﬁauéﬂ,liraw&ﬁ)us s 8o Qmmltate detetéorebbibe talrgpﬁ seqhentei g+ Hpmaturation,

nmet.hod agnd this;a f t
rgseﬂgtﬂ‘frf eEsPgy < eﬁgg?feorhﬁgol 1o % er Sa, % %Fynl of the analyte
rRleydmadi @ hissattyconsaba aﬂ@asjlpagmﬂycdl@tﬂsdemdmﬂa@ foem hybrids with the
t%ﬁr)gmggg%%elﬂégg%o ﬁﬁ? Bgol %L{eglrlel'#ce%l\lﬁat {aﬁlg kale %&nded denaturation
wlﬁaﬁ‘dtl l@@rétftﬁﬁdnéﬂ)vfdvafmf hiee ENjAende mndoubdd-virahded, tlor sequence will

B

Khid@najthé bitty of the di agnostic assays described above
i ncorporate nucleic acid probes as a crucial elenent.
When th robes.are

target s ggntgggelc f'iﬂ S,*ﬁrgf}% ap gsgléztet cr:]ﬁen Q{ ?r?cglggt%dq{ncfep Qonditions

vaiah Yz6shotd kableasybpldofidmatios exfuby tamyt bejueneairethet probe with the
[glgitxlté\faegtgh%?q régﬁ'%{%'e gn %I/g%%yt dlalfegfél)%s ﬁfd(%l% rr(\)gaueswfnlgﬁ is ?sed to bind
thak | drlaft€ ca@thrCina@d coimpldiey tcafr@dﬁm&ﬁa]nyem:ehe ELrgE:t(;d region of the

denat restricti

S R, b R SO DAL o ore v
PreedrRifflscasdsttivies Udbw vefushdibienabdf highstringandyi ek Iuyed only if the probes
single-stranded to formhybrids with the tar.
a8 GHPRkE gLy He rﬁleﬁseofnt}hp cg%n%sgmfe‘ﬁ]alé Age {ni (re é‘]‘ %xe genome. The
SHiRgNRy T BHEHatiske Madetedhined by a number of factors durlng hybridization

and during the washing procedure, including temperature, ionic strength, base
composition, probe length, and concentration of formamide. These factors are outlined
in, for example, Maniatis et al., Molecular Cloning, A Laboratory Manual, Cold Springs
Harbor Laboratory, 1982 and Sambrook et al., 1989. Under certain circumstances, the
formation of higher order hybrids, such as triplexes, quadraplexes, etc., may be desired to

provide the means of detecting target sequences.
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will not be required. However, if the sequence is
doubl e- stranded, the sequence w |l probably need to be

wogerass4ed. Denat uration can be carried out bPCYEPR@GH05439

techni ques known in the art. Tgrget nucleic acids,

probe and anal yte can be incubated under conditions

whi ch phojmse ast{damggriaﬁi ?{g Wi BRtARR@ byhsudha8fditions as salt
sequence I n the probe wth the putative targeted .
ceegmEtien femitsatareloyt @rganpsolverfisoin additine tor Bisebarhicemposition,

lé.ngtllfJ S 9&&;&%&@ rg hE 2288 HEhE 3h Rer "SY0Eu QI8 8E Ynismatches
conpl 0 the t d

enent ar argeted region of the human MDRI .
bgovren thhkybeidiriag nhilgi asids.as gath by resgHlrppisaigtegrty those skilled in the
esirabl e i1y :
S SRR a1 SR RLFY SR ag BRSLAL ey i s o
301C,t hypiqallphesexes obdgf@neand gryferably dgi eesssodl BhE. Xtringent salt

chr.onpso .. ch.,ar ' ' g T

SPURIREST DAL, AL A D0 IOuFpATE EB i 200 v, nd
poéfefaabyt lesssthelur 200gmb. Brlpwieveat thercoartdnatiorn 0§ peteenaiers 4 myich more
.procedur e, 4 ncluding.t en | OB -
BeRRE i et P R Brer PP BGRB8 hybridize
spedificaily deduflbe ®NA anderesrtaineonditidns ol form tripex exettrpt kigher order

latis et .al .. Ml ecul ar ni,ng, I M s
R et P e S5 BB TG Bffion conicins
abawbll bedwein de.art. 1989. Under certain circunstances,
the formati on of higher order hybrids, such as

tripl ex%?%%c‘%ﬁglgﬁs%ﬁl eg%glé ree%%l;%%lé h?;g%{% Esteusﬁgﬁgr g&gnlp(?ished by the use of

provi de
|stetude pades. Niitdrahtvehcithe hytbbé dhayalbé omlahieled, bet afifyel¢ ddtectable by

by .such .conditi ans as, sal.t, concenirat.i on.t e -
RS LSO SO0 LG P TR Siabetavel
agdngetiotls dor, ldbeligg Iprafestdnd hgumds eredkhawy B8t thenals, amhdnclude, for

t he nunber of cl eoti de base .m smat ch et wee .
KPSt B TG LS ) 2€ T POBOT DAy ekt (e, nick
tERRIa€6h ata@doRypliftseoskinkiieg), bivtinh duardscenStgrouyge nltemiluminescent
t enperatur.e conditian il1. generally iRnclude a0
gtr%lllﬁfe £ 1@§et:i1rﬁesep&rggélatﬁﬂy trgg%&de %lyéf%g?slr)]yel}zp{mg%cae%%)o%*es and the
1&XéCvanasbrragf tlﬁlfsaﬂsbé sicHerﬁ.é( @le‘&lcﬁ'ﬁn #b€he Sty ambantudeahbdse variations
ondi ti ons w ordi narj | | ess .t han 1000 .
tg?‘p"g Falt‘fy sqpatatl %{drfi‘lg g\ﬁf)ﬂ%i to:‘mﬁ?}Fceth ?réml §xﬁr&% Iq}iaijierlals and/or
tﬁ&oaﬁMifyFﬂ}(&e‘dighalhfrbﬁt ¢lperiddbeRHi ﬁfcbi?f'. panatibeerod thesenuatations are
nmore | nportant than the. neasure _of .an i nal
S TEL L ASL 20 L6 BES R pRLo 20, P, S8 anigren o o,
sRaeé,fs0abliy 1bes;duptia 108% WISdRLt. 0RY. 468, 106N4kd irDBBOt Rublication
formtriplex or other higher order DNA conpl exes. The
Meo-@3a88ti on of such probes and suitable hybridization
conditions are well known in the art. Detection, if

any, of Nigeit &zl tdguendey Mavihg soliisieaphiymacsaichkdds il acute renal
t?gns%algrelt ye?eectigﬁl can be detected by hybridization with a polynucleotide probe which
forms a stable hybrid with that of the target sequence, under stringent to moderately
stringent hybridization and wash conditions. The present invention allows for the design
of probes which preferentially hybridize to polymorphic regions. The design of probes
which preferentially target specific sequences and hybridization conditions for their use is
well known in the art. See e.g. Current Protocols In Molecular Biology, Volumes I-III,
Frederick M. Ausubel et al. eds., 1995. For example, if it is expected that the probes will be
perfectly complementary to the target sequence, stringent conditions will be used.

Hybridization stringency may be lessened if some mismatching is expected, for example,
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| abel ed probes. Alternatively, the probe may be
unl abel ed, but nay be detectable by specific binding

wowehaen3zs4lii gand which is | abel ed, either direcPCy/EPR006/005439

indirectly. Suitable |abels, gpd nmethods for |abeling

probes and |igands are known in the art, and include,
iff QhrifeRtee ﬂe@@ﬁo%&' YR | @881 shivhited grele BRIl not be completely
|ncorporatedX known net hods (e.g., nick translation,
compbtorngaTy nierpipnkare £bpseg)whish sl qut penspeefeadyentitious bindings
105 44P R, %hﬁﬂ}gﬁgﬁ@escent groups (e.g., dioxetanes,

parti cul ar triggered di oxetanes), enzynes,

ant i bodi es and the like. Variations of this basic

scheme &rebegdenpolymormtusmay i thad¥RINRudel O ProlddR1 genes may be of
a%{%g%gatb degl?g t'hhgfﬁi%éhaﬁle L4 8081 RERAY, B'aﬁ%r‘%f drii6n By BRd 9§lymorphlsm

. rom extraneous terla s and/ or t hat
andrpihiichyallomeprsfegential hylonidization t aberegiprdi the jarget sagipasse contains a

%uehgéeﬁﬁg}:l t@tthg{lﬁf ﬁ{eeprrfgé' t‘ﬁ%‘ﬁﬂol')ég mg{ge shR! EBOUS tBe range of

Bi oc andegren”et
about, 8-30i lemse @airgagnceo gg hnlgshwﬂmbtetnelaﬁwdw@e under pgan stringent

%)dlpénsfg &g so]ngg dg%@éjof Hn QC}FHQJKB&I%A RfthNRe 12(%_% BO7if 1t is dsuspected

uences havin ynDrphls assocl at e
thwit tthe poalteevill dryhtidize ams phemit regipaca langerpnobp enaycheeernplgyed which
br.i | obe whi ch
PR BRI SRR P EBRL e
sequence, under stringent to noderately stringent
hybr i di Z&ktimobenda udso arliisalaag polimaclspade @ttached to a label or

réd) F li]trhgl?c&}k a?l\ﬂ’sm f rbatl.ngd 465 te Q)fthé}h}?(ﬁ%ﬁl%tﬁla segH;]ences, having

eren iZzé to pol ynorphic’regions
s@tgsngmsluﬁlapt}o@ebem@ pod»mmaleifoetﬂle nequenkss afdntgeest bpetaintlpgd methods.

IR0 R G QPR 8 L iR e, o o
Aluguiddd leealy1862. BD'dnleD gymlak/pblyneded;tidels Irr;ayFt:reed]ep’qed lbyMsing homologous

1995,
Pﬁgg%gﬁﬁshgf"bte Om}Polgm§ Shnﬁﬁg{lg%ﬁgg%c?eotlfigs b obifer polynucleotides
of digpresen iareyitidn nﬁdyebetdunged frsaqnl:ﬁnmély Ostur[rmgemtrecombmant single-

condifi ons Wi | i zat e
of L % o, PR PR e AR By o b
léxehdyenicl tryaddtaomt, Kleaoe fdkpeebatbmybt hthtehmetlﬁsils khowhat the art.

the probe will not be conpletely conpl enentary.
Conditigns are c ruIe -
nonspeci cd%égf}e&‘tpr? S8 {hbﬁlr? diRg¥® r|mr%e Sraand pesusnes o pacferential

biralisgto g q&cffﬁ:rse@@dnyMsMaHMybndmhmd dblﬁﬂHﬁgnsler their use is well
kg?g%eqﬁerge%ﬁneas%a(ﬁ&é%t %55‘52? ?kol r %logy,M]ol e Qunits 2, 4,

aﬂ@|6ym'éﬂpth¢16m aneutvdhetcdh. edlk.| D995pPeftimine lof palynucleotide sequences having

aE br%ﬁ ‘élat Il 0 t Tk h%]e L%I{.l%:lgyaiit {easth%g{.l? &? I}%Ic’eogiﬁenca%d fewer than
abbét @kbhmanmfeme tisdmoationt @.0gkb, fiomn hlp@lyrrmmhlcosfeqahmatare preferred

agipgglpegaéiﬁ)e?g)ré%@ﬁ d(r: ?thge re]y ggnlngg a specgi% portlg%l (\)/fe a lfpolymorphm
sequence. Moreover, probes which are proximal to a polymorphic region may also be

used in evaluating nucleic acid samples.

As noted above, a number of non-PCR based screening assays are
contemplated in this invention. One procedure hybridizes a nucleic acid probe (or an
analog such as a methyl phosphonate backbone replacing the normal phosphodiester), to
the DNA target present at a low concentration. This probe may have an enzyme

covalently linked to the probe, such that the covalent linkage does not interfere with the
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conditions. If sonme degree of msmatch is expected
wWth the probe, i.e., if it is suspected that the

wophwhassa | | hybridize to a variant region, a PORFER006/005439

probe may be enpl oyed which hyhlridizes to the target
sequence with the requisite specificity. The probes

a@c t?‘c‘)k Hile, B/gﬁdizﬁﬁl)ﬁ‘t’ﬁgs QIQJY}HE o%@tcbgﬁlgﬁﬁettﬁ%gteﬁldlék &cid complex

or reporter nol ecul may be used to jsolate
capt then bgatojated awr fram @v@cfzﬁérpé@ze CTRAVIEIFGNEGFeAR@e substrate is added

fo%'eﬁhlfrﬁg HE ct%n glgaﬁf 98%1 1s $1ReBE 25 £ AHENEER cBfor development or

I nt er est y st an For techni ques for
lupnie paenthou tprtirdsalbielgii 1ngmpr1@t1§@8§ ig sensitavily. Fosampragprle gglating to the

px%%ﬁu’atl%gsgf %ﬁégﬁ}gﬁj eghdglalk’ah&eq %ﬁospgaﬁ%é o%hfr?ghéﬁ and their use as

nucl eo sel ect ed usi n gous
hydnicymxrdnepltqbdessee Bhbibméu cbabr Nei. Rg 14y fil h’isﬁi%fi 1986. Two-step label

aIBP oﬁlt(!)%l eg{ho%F ﬁ?@!’s P %ﬁggﬁqhﬁﬂy%te%egee%sgfs W& on the principle

i AVent o F om nat ur’al
t}mcatsnTaillrigand (stmimmilg@ngemm rgdémrordbeabke) @taﬁtadmt’éldto a nucleic acid

pﬁog))?y A ué:Dle oF slq%e%gf. C})lgym%r‘lﬁi}b?ﬁ gn éléﬂglpseea ec%oAﬁ)élQ Pﬁe%lﬁc probes

affei 4lbo |cnn1reeqa¢4te<da rw1t}un the rseoparef th)dsxzkrnplmandw exemaplamt allele specific
e de bes w th i A
s QL sPonPe PR e g REHREE B AuRbARANE of tis patent

apsiipudoces as wel | as hybrldlzatlon condltlons for
their use is well knomn in the art. See, e.g., Current

Protocols In Mle uI ’
and 6, S Fam u St 941 q%%n q{alég?cf t& tgggﬁdéelg acﬂi probe is
slfé@fﬁchld))memgnmaﬂ Wum enﬁb@ﬂy wqmnmsugmawulngom einbadiment of this

t | [ t t
S, RO A, LA A P A gt b
ah hf:lﬁ dgedigenin Gnklb)odyf ¢cmjlmgtanxloyﬁﬂmhph iphospEgtEsn cgn)alg@te The alkaline

ﬁé\% eglrsﬁ’gq‘g%%fég ?‘kﬁgxlﬂﬁ Sﬁesggn su§ptirat edh.l%ﬂ gcagre{?llgﬁ S‘De detected. For
m¥pi eR\fer labBlﬁrﬁéDﬁﬁclwh lacid prokesprcoxidirg totthlsaerqﬁmmynmamqu:ﬁ (Martm et al,,

PR AL L R EoRALGE ecomnive

s&6haafdang- e@@ﬁﬁ&&oﬁ aROthiae igptaptibld dfnspiebifisallynwanplering to the first
One pro

dure I zes nucl ei.c. a
LY SR AT EE T LN N T —
Fbh ﬁieﬂ%&&br [Hb@ﬁ]ﬁ)@ adéleistaeld) probes iﬂ&ﬂﬁ%s&&ﬁ@ﬁdtlmaﬁd&nbased assays

at_a Iom1c tion h ve an en
SN A a1 PR BB &t B S0 T oot FaBU L Ehgithin the
s&hdpg@gﬁls d@%tl@ﬁfrtﬁhﬂ?ﬂh@ rrfu@feﬁ: afid Prdbeespecbf thid inyeofior Wil employ a
ybri di zat i S, enzyne- pr.obe.conj uga ge
C%@F‘@“@“a B ClejAp ik DRSS (RRAD D 8¢ %@F%‘?%Eﬁm@ FiL,}9 and MDRI
(frf)ﬁﬁn'ﬁr DhEs, oY ERxLiAPle U AbRciethd preeHESH p&ﬂﬁmbﬁphmms in a cell
ded for enzyne detect;@gpaEnz ymati c activit

S%B]ér e 455 QUG FRRFBET Y & SRt gmes is Smployed and in

phtBuE SRE Munfitk RIFtifFES A pfd&gs is%l@fhdti%l’yetaﬁzﬁoﬂ three different nucleic

sen3|t|V|t For_an exa | at i
acid probe squences The cocktnP 1nc1u es probes capagﬂz of binding to the allele-

specific polymorphisms identified in populations of patients with alterations in this
region. In this embodiment, any number of probes can be used, and will preferably
include probes corresponding to the major polymorphisms in patients with acute renal

transplant rejection.
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preparati on of oligodeoxynucl eoti de-al kal i ne
phosphat ase conjugates and their use as hybridi zati on

wopr@his3g4isee Jabl onski et al., N A R, 14: 61P6TAEP2®6/005439

1986. Two-step | abel anpllflcqtlon nethodologles are
known in the art. These assays work on the principle

that a ?{H}Id |&fglg{]% %{%Hﬂb @ée&“ g%&?ﬁi{jﬁls dRbQiHeR abQ{}e can also be

the lik is att nuclei’c robe capa
uefd fopdled dntealal gethitioa afghal NPRH 2padehe é{gi(8901§€¥§mé}hlé@ hereinbefore
d?%ﬁ%' § specific probes are also contenplated w thin

e scope of this exanple and exenplary allele
speci fic probes include probes enconpassing the
pr edPgbogclngutn’n’lmdo“rrphlemldﬁ ref¢ri © paglenr le-gteanideA . molecules
V\l}HC 01%3 XW ecbnw}geé BBk nlu b Ca(‘lij? BhsEAL e Iir?d E}hgr RNA comprised

eIs speC| y recogni zed <¥

oénhq: bas,ty Aan@y(nreb&tmmeu@fat €), Cnarhé&s. eitzopoliewleqsidet miay represent a

c‘Sé%gm%h%m gtg)é ?)P%rﬂenlk ?og%élgcgéaﬁg %r?oléé?ﬂges'}ﬂg)l Bl Reftfild in sequence

tamhe setjugoed ghivhnis antibibdpcaunng gmtra@tf trsludekatermagive codons which
oc?e? ats?i‘r%(ee aconm | gﬁfaﬁ etga;l:rtgxﬁ 1%11 k%lé(%urﬁgtlgr}mﬁ %Qﬁﬁé‘igﬁo%cﬁmng sequence

(Be, dIestvaﬁt 'é(ﬁleneEoV" nesfoodisUhiversitpbRlesn g haptdrevc ppci 1-174 (1994).

P%F%?esﬂ%?ﬁ ggug&tlj%én(glg%ﬂee nrg%glln clu tecggoe%so'\égh r%)%ﬁei’il{ ¢onservative
subeitsticdsl off agardadids ﬁEd@@ﬂbzcdebypdyﬁedmmﬂe may represent genomic

I.gand y con t hat capa
RS ETRY TRe SRl od e it Br SRk ghsengryjed PNA (e the
peodwan o€BaR; aieplificafionhi s exanpl e is the biotin-avidin

type of interaction. For nethods for Iabeling nucl ei c

aci d. theis use.in biotd

assa gegl 8?«%&%}@%{10& g5 u used FIEH, c?]flﬁﬁs (l:[]% )éhse 31 t?%ig%isé élllClElC acid to
hiBfidize td a bond ﬁaclemratﬁhm Iaahﬁdmemmdhl that the ﬁssmmelem‘ acichdees not

[ t th th
A i B B TSP R OHE g o
@k&&&&l&maﬂhg}@fsuﬂﬂrﬁ? td tig skddndhidicleid acldttando WBRbther nucleic

agi?i'éﬁ e Bl Rssipre BHHEoR LB FerLRBRL, SHEPE i gRpditons”
b@fdi);&@loﬁ Qs"m{eeﬂi&fffaatr whitB référe t¢ gedngénesniand evaph O(ymﬁtlons, eg,
S BRI, 05, BUTDEL o 1 5 LD on o

Emﬂ?ar&ﬁﬂléﬁfkfcﬁf’tho al J&le?xﬁd)ﬁlkdldt hcidndk lﬁ@tQ&uﬂIeQbEBi mapabberfectly (i.e.,
to the all el

i ndi pe no

Ph PR O PTG CEogiet Bk S oK e s lgeee of
compldthénth8§ivHich lsﬂests s Iﬁﬁfé@ﬂle@?ﬂb%, aﬂ%, 85Mpe3%Rf For example,

pr obes can be used,. and w N%? i nclud robes
EBRNEFOHENAG Y GORHEORBFBD eplefre@ i) BEEFOh s
cmﬁﬂllera&um TR adidsaSR iRk of Félsﬁ&irh}ﬂeméﬂﬁén@ﬁe‘ m‘ghtsﬁmgency

met hods, t. 0 det ect .pol ynor phi.snsg, dgs ri bed above gan
cgpgl(glogé , “moderate stringericy conditions” and “low stringency con itions” for
nucleic acid hybridizations are explained on pages 2.10.1-2.10.16 and pages 6.3.1-6.3.6 in
Current Protocols in Molecular Biology (Ausubel, F.M. et al., “Current Protocols in
Molecular Biology”, John Wiley & Sons, (2001)), the entire teachings of which are
incorporated by reference herein). The exact conditions which determine the stringeﬁcy
of hybridization depend not only on ionic strength (e.g., 0.2X SSC, 0.1X SSC),
temperature (e.g., room temperature, 42°C, 68°C) and the concentration of destabilizing
agents such as formamide or denaturing agents such as SDS, but also on factors such as

the length of the nucleic acid sequence, base composition, percent mismatch between
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used for the optional detection of the | MPDH2 and the
IL 10 pol ynor phi sm herei nbef ore descri bed.

WO 2Rpl1934t| eot i de” and "nucl eic acid" refer toPETHEGLW6/O05439

doubl e- stranded nol ecul es whi_.gh _-may be DNA, conpri sed
of the nucleotide bases A, T, Cand G or RNA
hﬁﬂ'&ﬁé\hg §ﬂcgﬂ:p cefsré%dtfﬁ@ ﬁ@c{pﬁ’ncpoﬁ c?déﬁﬁ@ﬁéelﬂf%ﬁbd‘e@srof_{hat skquence within

ol ynucl eotide may represent a ¢
oter ana-identicakseguenses mes; eqdYajany éP%BPPa%CW%‘iF&?Y%n%W
Q‘thdé tdr%%re o REAPEARR e SWh eI BAUARRGES: sifi1eNddgPee of identity or

y occurring or may Include alternative codons
sivehilagitty - bstvedethetiwosmssicaridmolenles. ErRisnll, Gdfprsgre used such

t}{ageﬁqgleh%stag%gﬂagkjwd% REEN 4o 0187696 4 8RS Eatone @@%L%\’I’ezﬁt about

versity Press Chapter 7,
9Q%or BT Keagtdod) 95% ur mivar idenéical o rychuthergemaen h’ﬂ?f&%ﬂdég one

bl 5L PPN LR 3R SRRy at wich
hpteridimtirentciudaomdgvet aprigste hybrifirmionds MAOWWMM@S which

C _aci d . n t
LB R0 R G SRR e
nht;Harsathph@danme,déteamiWed her ei n, refers to the ability

of a first nucleic acid to hybridize to a second

nucl ei c a%ﬁﬁg?b&g SRS ﬁy‘a&chﬂéa i Rk, ML BHgsel. Aaronson,

aci d does 1zée to any nuc eic acid other th
Meavhddaén Segordogn LZGD Bie53¢( ](99Qk agd in,Mvenbelias af.i tgtrrent Protocols n

A/ﬂol‘i%crigtr ?10 (gyg, IP)ﬁZrW*l%J & ggﬁs %(Wl Q&Hl{lydésgnfbggh§ Q€Q@RHination of

nuclei C aci
washiipg eomheoes for trhmiehyb oI hbmzmmgnmcy sondstipas. ﬁé’aﬂongrédble step in

w&u{h Sl ﬂo(}%,/s &(1;69 ?sqlatlg g)e{% Eo as:c tg)g% Itjéf%rlrlled a %q%fn%ﬂnllafeﬁogc%wl%entarlw
oﬁﬂfa:diybthISGeleer@Hy, st fromrnke kivestarmpemtureat abhachoufly er

0 ent r at t
e R e —
réddcscﬂ (laldingiSS Cavindereyioa cpastietd b.]lq’WS( an mcreadddipPd % in the maximum

mentary to the .,second irs d
Ry QHERE L RE HBGPELRGr RS BRI ERAE, G EBilag the
cbﬁ'@ﬁtrﬂﬁbfl €8S eesglts in/AAn créadyin 83%f - 9B5%. Usﬁmg tl"exag[pdél,nes, the

rtain high stringenc ditio

PR DA FTLRT 1) %Iﬂamcgﬁiyﬁ’ﬁ Histe Rt Psgingency

depafin®bn lirsevd ofpligimet anighy. " Hi gh stringency

condi t1 ons" goder ate stringency conditions” and "Il ow

strin ency, condi .

are egpl ai ng?fﬂ{’ aag]2)§“ %gé%fnlé%yg%ca%géognﬁg Sgr“;aghmg it 808tution
c6nRinin®0.3XBSON0. @Wffl}mfor RO ehiaa ks at ﬂor@rrl\/b:lnm:emiltare, IIn]Jd)cbegg:te
(Ausubel , ' F.M et al, "Current Proto 8 h@lce) Ul ar
SEINSERGWash FAR ORPI G VRRehE N § S0 TTRe SpficigR, MRS Bhtlon
cbRAGNHHISXFSOMII ¢SS for 15 minutes at 42°C; and a high stringency wash can

comprise washing in pre-warmed (68°C) solution containing 0.1X SSC/0.1%SDS for 15

minutes at 68°C. Furthermore, washes can be performed repeatedly or sequentially to
obtain a desired result as known in the art. Equivalent conditions can be determined by
varying one or more of the parameters given as an example, as known in the art, while
maintaining a similar degree of identity or similarity between the target nucleic acid

molecule and the primer or probe used.

In a related aspect, the nucleic acid fragments of the invention are used as
probes or primers in assays such as those described herein. “Probes” or “primers” are

oligonucleotides that hybridize in a base-specific manner to a complementary strand of
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i ncorporated by reference herein). The exact
condi ti ons which determ ne the stringency of

WOhywri3gh4zat i on depend not only on ionic strengCh/EP200G/005439

0.2X SSC, 0.1X SSC), tenperatupe (e.g., room
tenperature, 420C, 680C) and the concentration of

ngagcaagfdl thd e@ﬁe@%ﬁ%r% Qn@%nfn%’rffﬁfﬂlﬂi% p%[yp@ﬁﬁ@é HEd86 acids, as

agent's suc but also on factors such as the
db@m@t&melqlwe 6h@lolséﬁeéceé’éf1d4%7eé@@h@89l)oase conposi ti on,
percent m smatch betweenhybri di zi ng sequences and the

frequency &éro%%&l ﬁﬂé}%&f prResRLBn A nhPbLERYEAKR that

wi t hi n ot her non entl call sequences. Thus, equival ent

hylomidiizes tors leastrabbat Hefer examets abpul 3025 g ddRecBain ko diments
bAFS ?@Bp%tcgﬁ W ﬁuc@%’tﬂ%@bﬂ e §élmﬂc§£cu@@&fr§§ns@ﬁg a

rdentr or ' simlarit t ween he two nucleic acid
cnmﬂlmuls esdefrtyqbfr gghence fmm deq 1D A. 4 mderae thesyehpesitign 176 is

?pqgc ?%geasf ?’hééor?)?ﬁélc Q{lg %?19%%@8 l?‘fiﬁtlbé 1?1@&&0@1%@1 ad B6se @kscribed

eas bou % or | east about .
aB506 @an brmd@uﬁﬂ:énndmlatccbueagﬁamlaxé rmtvleqnéarrbmlpgy teghpigges and the

s%q?ueggee e \Illgee{i r§¥1d¥35¥ﬂeﬂ9 IQ%Q: v\#{gkﬁaﬁﬁ&ﬂyg élkaﬂ‘é can be

ISt I 'ngency I zat1on
m;mlﬁké ahd 1salaltalllat thatponneIhseh,\hbm i tismi usmegj synfhetlg pligonucleotide

ser diti h
R A S PSS S s L Ay PR S e
Ssegmemﬂ@SPGIhTédheols@nﬁkmaplanarbéAp]{dtcemmspf@'cDNExégnpﬂzfémyon (ed. HA.

o RS RINEE NS, K By S0 a0l & 4B ond

P@pﬂcdtﬂ)ns (s Libelis et el., AtademicRiresseian PiagboCh) K90 Mattila et al., Nucl.

AR b2549t%h3'1§§1§§%e8h AP AERD ﬁ?anai%gﬁé%no%‘l' fA{1991); PCR
(Eﬂbnda’hersOﬁ eih aWIRL ngmcfyrcbomﬂ UnSoBa;teanéiBﬁ 2. |"Jéhet1hElelc acid
st.e | c ition t t

rRE Bt A Bs SRR e BN Fo R A rgtn e PRA A Emplate, cloned
iRtokinl profspnevédidryandsdbardciaiged bpDNA &qluenwnalysm

tenperature at which only honol ogous hybri di zati on

occurs, .each 0C he final ,wash t t j
r educed (HGF i %Q%‘é@ f%’ﬁéi TR PESHER ?;)E’%f %\(ﬁge Hgﬁal
tta&@ﬁl&ﬂﬁ&;e}aﬁoﬂ% h patidie, thapremaum iaxdreion abdo rafesmlm)tadht cgnprising at
nong t he sgo uence

t
LB e R ORGSR LTI o7 S ST R e MDRI gene,
1hd’tﬁ:.’1c€1@ﬁ§sdtﬁng-r forthod procéd’@e atiirdiggtth espolthie dlﬁthmpr hdseissmg the
washi tenperature can be deter
B B ETEL LU E0 e, el el 1t EUPLEL b o
fblte&ﬁ{terﬁg ofﬁh%lmt ola §f8ﬂ@ﬁtd erfioddiganheat least one reagent for use in
stri.ng an I in a solut
CRissbEE Mrie BobeobBur BRITY ST PO 6 FRIREaf npoifacid capable
Jf@ﬁéhtﬁicﬁﬂ}dhﬁan&zﬂg de E}&Irgldiéié’ adidyeNSy IMaND. 1$6ﬂ'1th@®ﬂi|ﬁ}'elc8'£ld of Seq ID
wasni n
No. 1 Whe%ellnr]chezzjl ngct,l(eeotl e Cat posscl)tllount 1705115 gep%z?ce& b?nguEn Shother preferred
embodiment, said at least one reagent for use in detecting the C3435T polymorphism in
the MDR1 gene comprises nucleic acid primers which hybridize to Seq ID No. 1 under
stringent conditions and which can be used for PCR amplification of a portion of Seq ID
No. 1 which includes position 176. Such nucleic acid may be the nucleic acids of Seq ID

No. 7, 8 and/or 9.

In a more preferred embodiment, the kit additionally comprises at least one reagent

to detect the -592>A polymorphism in the IL10 gene and/or the T3757C polymorphism
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contai ning 0.2X SSC/0.1% SDS for 15 m nutes at 42C
and a high stringency wash can conprise washing in

wopn@/1as84med (680C) sol ution containing 0.1X SBCHEPIMEDE439

for 15 mnutes at 680C. Furthergmre, washes can be
performed repeatedly or seguentially to obtain a

1rgﬁq%gl | ﬁ?%gﬁé I@% rK&?é@efé‘n{]e& Qﬁb@cﬁﬁreng‘aﬁg M@!:@rﬁ?rises the nucleic

con ons °can be determ ned by varying one ot nore of
atilechSamdieNerd tgifamd/ars? tart enddmpl B0 1ds known in the
art, while maintaining a simlar degree of identity or
simlarity between the target nucleic acid nolecule
and the prinmer or probe used. In a related aspect, the
nucl eic acid fragments of the invention are used as
probes or prinmers in assays such as those descri bed
Eremeles. " Probes" or "prinmers" are oligonucl eotides
that hybridize in a base-specific manner to a

conpl enmentary strand of nucl eic acid nol ecul es. Such
Epimpksl and priners include pol ypeptide nucleic acids,
as described in Nielsen et al, Science 254:1497-1500
(1991). A probe or priner conprises a region of
(obiotedusiisiggequence that hybridi zes to at | east about
15, for exanple about 20-25, and in certain

enbodi nents about 40, 50 or 75, consecutive

nucl eot iMhesinalysid wiyebadectedinda Batidre uf 237 Qaprasiah neana@plant patients

onti guous nucl epotide sequence from.Seq | D No. :
WHSHRATBPHE € (65 RPARPBIUHC THEY| LU EE T un o therfg patients
WHeCh&ticipatednnible RCAE SR @finichiestiid ETKEINR sidcla BSmiohds epen label,
descri ped above can be,ideq{ified gnd isolateq éﬁiqﬁb f and
cg@faﬂléeaf HUiBecELs) BIOSBIENE g edsTHinglds 2T (ARl SR ERTk sralt an
pafié Al fRYivANaRT BYIR broRinehdute FGectRRABRAR) Gk @lovoastitary renal
nol ecul es. can be anplified and isol ated by the
allogroftapaRIENhai n reaction using synthetic
ol i gonucl eoti de prinmers designed based on Seq I D No.

1, 5 or 6 or the conplenent of such a sequence. Sﬁe
gener al [Krepornmdenyy r@g“}?’.‘mp‘r‘%erftfipgpﬁg’“&ﬁﬂ and impEoyie; lgpg term renal
ﬁfltg;rtiolgl\l'%n&”gfdﬁf | @il ANwi@dut HdlersEly| hfhrtinkr e@iomdy, F5yeseducing or
NY, NY, 1992); PCR Protocols: A CGuide to Methods and
ehwqtegtqyelﬁ@qrwwl nnis et al., Academ c Press, San

Di ego, CA, 1990); WMattila et al., Nucl. Acids Res. 19:
4967 (1991); Eckert et al, PCR Methods and .
Appl i catPiatiprts wery randmmized poRr (te dsansplapksiogointed of 3 groups. (1)
dlaBlz]u?ﬁa%S%dac?(frﬁf'r@cphemgteun%fetﬁatmmﬁl’&ﬁgﬁc?s%oidg\‘%&, low dose
nuc nol e

el c aci ul es can be aqgjlfled using ¢
criekpaRopine dend hfadlopied bysweanirmpsnentd, 4)angneighdiwal gronth 6); (2) dac,
MRS BRI oW dosY EShO) MO B3 Agldard 468 . DNA sequence
analysi's. To carry out the nmethods for assessing the
susceptibility to acute renal transplant rejection in

Sgkpggﬁg zﬁkhﬂ? present invention also refers to a kit

The study protocol and the informed consent form were submitted for
approval to the local ethical committees in the respective countries. All patients provided
written informed consent for their blood sample to be used for genotyping. The sample

could be withdrawn up to a month later, if the patients changed their mind.

All the samples were assigned new independent codes and a month after
sample collection the link between the new and original codes was deleted. This was an
added measure to ensure patient confidentiality; however, as a consequence it is not

possible to retrieve genotype information based on the patient's name or number used in
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| east one reagent for use in detecting the C3435T
pol ynorphismin the MDRI gene, instructions setting

wofRoret 13381 pr ocedur e accordi ng to any of the nePh®©HEP2G606/005439

assessing the susceptibility _tjg_acute renal transplant
rejectlon her ei nbef ore descri bed, and a container for

Sg[%{sﬁéhﬁtaﬁtngl ms rbﬁn?atﬂ?]?g ?Ea&?ﬁnﬁnilp@lbﬁ”&%d DN sdthples will
one reagent r use ih détecting the C3435T

“@é¢$ﬁ'ﬁi¢$h| smin the MDRI gene conprises a nucleic acid
capabl e of specifically hybridizing to the nucleic
acid of Seq ID No.l; or the nucleic acid of Seq I D No.

_ngmgf_mgmucl eotide C at position 176 is replaced

by a T. Sm e%?(%cp?a epHEse(f9§{1{ %greetglﬁgc‘i%mggb%SﬁhgesaThés@%}e frozen

one reage ectin
ambttyrndrh@lmweam +2|® ande-7MMRIbefen bemg nptite g Rahle&ientrat $ample Office

b
((gi(?ﬁ I?aﬁ %Vb”ﬁz rlan g{q\gheé'g alg 86h“$ ?% alli (El l\gemé% g‘g'gf{ubefg%{ﬁi assigned
namlhdépendtmtmmdef ombpoodé lohelofo Begre pBtidi. andnymityhI'wo samples of
17
o SRR AP OBV ALE 8 PYRSE) Mg Cover
faqp rMiédacarl e}ianenhao[mm) it Basek Switagttiindi Thatdnyaiciogpmlsbguot was
at | east one r tt det 592A I hi
SPred oSt 0 he haCaAdeER ST en e T BOF HSF DR LTS e
sJ BHa tggﬁtg wele ﬁ@&(:oﬂ'nggs fof é'sﬁghﬁﬁg%ginﬁﬁﬁf %pérs‘t%gé(}bﬂocedures

rises e nu el c aci of Seq ID No
uangiﬁé}P%llddlmsand/or 10 to 11. Exanpl es: Exanpl e 1

Cohort t i,on | d t
ConOT . BRO8L1 L0 TN, AL ST LRt
eﬁﬂﬁﬁ@ﬁ&@ahb@(¥Mgﬁﬁhaggacqwene&ﬂamﬁtKH&Ideshekhm¢uhr
erein t of the 5 nt s rti
B BCRRS AR aETHL5H ELF BEastiyEd o e et s g lePRat o open
pg@fbﬁirph@@l@‘(ﬁﬂipi )eding ddnfﬂﬁﬂitﬁfn pirths @ﬁl@ll?&ﬂlcﬁltﬂdﬁyctory mutation
esi gned (o assess renal fynction gra
st FAMSA et 511659 o TErel Futatehes wov ot o BoAFy s and the
téi‘ﬁplﬂ@‘b@nfgr drAipifiedrRedingd r;tloqf?é%@f)ﬁ ett’ &6 Niig&'iﬁﬁadg_ Res. (Ei89), 17(7),
nmzze ne I 01 OXI CI an |
25 b fcmml’sm%@%ﬁnéﬁgl SRS ARRR EHoHE s\ ivepDE,

adversely affecting efficacy, by reducing or

el imnating cycl osporine use. Patjients vvere random.ze
prior t &ralysRSpIUMPART B ItANS In DOA wagpirapiiarmedy using the

ABRGEEAGIBRAEABE) muleARPARA! (ARSI RIdiE ACNMRYs. (1989), 17(7), 2503-
corticosteroids (CS), |ow do
16) and using the kinetic thermal cycler (KTC) format of the polymerase chain reaction.

This method allows discrimination of single nucleotide polymorphisms (SNP) in a single-
tube without the use of fluorescent probes (Higuchi et al., Biotechnology (1993), 11,
1026-1030).

In the KTC format, the generation of double-stranded amplification product
is monitored using a DNA intercalating dye and a thermal cycler which has a
ﬂuorescenée—detecting CCD camera attached (ABI- GeneAmp 7900 Sequence Detection
System). Fluorescence in each well of the PCR amplification plate is measured at each
cycle of annealing and denaturation. The cycle at which the relative fluorescence reached
a threshold of 0.5 using the SDS software from PE-Biosystems was defined as the Ct.



10

15

cycl osporine (CsA) followed by weaning (nonth 4) and
w t hdrawal (nonth 6); (2) dac, MW, CS, |ow dose CsA,

wOo(28)6/188841 CS, standard dose CsA. Sel ection of PPEIFP2IVEH05439

The study protocol and the infgrned consent formwere
submtted for approval to the Tocal ethical commttees
in the countries o F OV hat th
w4 TRERBEHE RN oL AL A Lk

aﬂ@ﬁduﬂ@ﬁl 1@&1‘0@)“1)’\@% I’ﬂ@o;uﬂflé*h@il?ﬂﬂ} B"C{fhlf."d ‘b!@ W?hme u p
nmont h | at er

h
ing%@ngawoaswwaatagéﬁ BRen AP AN R ol bi-alelic
Rehorphioit Sn@vtleof &al?mipeﬁcaidnqﬂhuemusételp fiortle spectlﬁe&m allele 1 and

the w._and ori g| 0 This
o 365008 HAUZB0 £ OGBS D RF FIE Zcirer LRy DR im0 be detected
tHYe¥BMBiers Wére @eﬁ@rﬁtﬁﬁqmﬂhlekstpetlﬁc pﬂtneﬁm&sd blhcecdn)mon prlmer (Table

S Sl DS MBI PR RS0 O3 fmerand

r&féﬁf)ﬁ’@(ﬂofrﬁme@é ¥ cditaitRalBelt R¥Pecifd priflepand &Rd:oBNﬁos @ntpiees

Il be d stro ed. Preparation of sanples Single blood
sarrpl es (9m ) were collected in EDTA tubes. These were
frozen and stored between -20 and -70 0C, before being

sent to_the Roche Centr anpl e Offigc
Basel , Mkzlé}iftaﬁ@,hg%é?"é’ n’p iers pseg @E{g&sy@%f’rpﬁisﬂ’ detection

three tubes and assi gned new, |ndependent codes on
barcode | abels to assure patient anonymt T )
Markat es of Hrizoer (Nugleotidq sagpense were s to ekocheinnealing

Sanpl e Reposi y (RSR) at Roche Center [forcoMegitfion temperature
Genom cs ( in Basel, Switzerland. The remaining
4m aliquot was stored at -80C in the cAQin

DB Y LCSELLERESHOIEY orythe syples | s

operati ng proedur@sGASOUCGEPTGUAdel i ne3. DNAOwas 65

extracted from 200 od, usi ng

silica gel %@ane&&ﬁéﬁéﬁwﬁﬂt‘?m NA Pure OEZC pna
Isolation KIT I, Roctiealibl ecul ar Bi ochem cal s).

Sanpl es were genotyped for two different single

nucl eoti de pol ynor phi sns (SNPs) using a conbination of
Mﬁﬁmﬁlslsfrl 06}4;31gn TEETATCUTGAUCBCAQG syst em (/ERI\/S)P - 60
that relies on termn ween t

primers and th& te‘ﬁ%@g?g%g'&r{]ﬁ%&gﬁgﬁﬁ ESaccor gto 0
Newt on et al., Nucheic Acids Res. (1989), 17(7),
2503-16 for SNPs in MDR and I L| %@AgGseguenm rqu

jo )

o))

anal ysi s f oformensrpPGLeGRNpHLCA 60
AGA
IMPDH?2 F CTTCAGGGCACAATCTTG 10 0.4 61
. T3757C CC
R CCTGGAACTAATGCCTAG 11 0.4 61
GG

The amplification conditions were as follows for IL10 and MDRI:
e 50 mM Tris pH 8.0,
e 50 mM K],
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Anal ysis of two point nutations in DNA was transfornmed
by using the anplification refractory nutati on system

WOQ2AKRNB384Nucl| ei ¢ Acids Res. (1989), 17(7), 250BCTHEPR008/005439

using the kinetic thermal-cyclgr (KTC) format of the
pol ynerase chain reaction. This nethod all ows

di scrim ' of single nucl eotide pol ynor phi sns
( SNP) %W@p@%ﬁél et ube without the use of fluorescent

propes; gﬂg—:%h‘&l‘ét‘cﬁthGT#?bQ& gerpol ogy (1993), 11,
1026-18 0). In the KTC format, the generation of

doubl esgirhafte® admsifrh oadUaR, pr oduct is nonitored
using a DNA intercal ating dye and a thermal cycler

whi eh 4%PMSPI uor escence-det ecti ng CCD canera attached

(ABI - 0 Sequence Detection System.
Fl udr &Wﬁ agﬁoﬁ%q‘gnﬂ?e%he PCR arr%/JI i fin?:ati on

pl aje { EYBLEEREen@NORR! | Ng and
denat udr'g)gir%%ﬂ{fg% @I_\}%l?éﬁgﬁ &E%ch %eﬁle relative
fl uer e®egneeroi,eached a threshold of 0.5 using the SDS

sof tware from PE- Bi osystens was defined as the Ct. The
anpPi fureeit Noglyeasglase (&ﬁ%GMtSBesi gned to be

al |l el es i fhC, t lification reaction
vvas'pg%éfa%%sf??IdtlﬁlgAp%%r?r%@g%(?@nlﬂs s present and the
anpbi findadiaersigas 0@ ol@se Regath welli f the

pol ynor phi sm was absent. For each bi-allelic
pol ynor phi sm one well of the anplification plate was

set TP 5 QcRfraBPE OF fHeGpriérs @bdddbe eakhabdy areiaecdid T®ld 1. 5 ng of
was set up to be specific for allele 2. For each

DA YD ppisls metvaas birerdetded tte da chtvwrllébo pdinpeths paesitlity of
designed - two allele-specific priners and one.co

AR OTB B R SO P g DA oG 2L B SN T ded the

irtokgdretidn Sf@@UTP:iflitorlhé mlpliﬁtuﬂiotnhgodmlm?m aplinqubatiamstep for UNG
reacgtions. for alle 2 contain al.l el e 2-speci fi

AP S UGS RE Ero gy (hopeS ef 2 BEfE (1550), 93.125-

1(Qj’$)i. Qﬂ(ﬁlﬁc@@'\gﬂ %ﬁc@éﬂsfﬂrs pt@&fkdﬁﬁ_tngﬂiﬂ liqotifyg sobot (Tecan) in 384-

tection Marker Pri. cl eot sequen rimer

e et SR

n%%&érherﬁt@ata@%%%gﬁ?ﬁet@ EAGEeEdaeek GELormed By te rbat were set to

SIACRe I 50 o o ACT GO i

wobe AdinAliphdatd ehd HKLLufidbie Bedlte wekt analysed to determine that they

matched.The thermal cycling conditions were as follows: 2 minutes at 50°C for UNG
degradation of any previously contaminating PCR products , 12 minutes at 95°C for

Delta Z05 Gold DNA polymerase activation, 45 cycles of denaturation at 95°C and
annealing at the annealing temperature indicated in Table 1, followed by a dissociation
step of 1 minute at 1 degree increments from 60° to 95°C. The amplification reactions
were run in ABI GeneAmp 7900 Sequence Detection Systems instruments. The first
derivatives of the dissociation curves were produced by the SDS software and examined as
needed to confirm that the fluorescence in a given reaction was due to amplification of a
specific product with a well-defined dissociation peak rather than non-specific primer-
dimer. Product differentiation was done by Analysis of DNA Melting Curves during PCR
following the method of K.M. Ririe et al., Anal. Biochem. (1997), 245, 154 — 160.
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A common GGGTGGTGTCACAGGAAG 9 0.2 60 AGA | MPDH2
CTTCAGGGCACAATCTTG 10 0.4 6 1 T3757C CC R

WO QWPAGHACTAATGCCTAG 11 0.4 6 1 GG The anpl i fi BETEB2006/005439
condi ti ons were asfollowsforllLIOandI\/DRI 50 mM
Tris pH80 50 mM KO , 50 mm each of

dATP, ;
4% DI\/B y%%%gfdcgt éﬁ @Eﬁ%&g%t%ngZé{m& HHRined and
m@ueféaﬂcr(d\iﬁ]lcmh‘ah» P &re‘é»““’Ewg‘.én‘-élP“’@Q)iP‘f" (‘%‘gwléed eﬂ the assay

reléklﬁ% ll\%-?g* %‘1085{33@& %e{v\%NS;' .23 Oggldt?rcd were%hglaer%g %e@%z@‘gous

rIMers in an
AAQABI)T\Saxfnptes evthhdeal Cts bdlne —édhwentcpaild@nd bﬁHtOhEOMG iforet s

for I
TR0 maF i e s a3h e SOl e mopRs i harm)
I ﬂi’lelstpfﬁ&SJ %he Idlehg/ C]OﬁlffemﬁcaﬂbﬂtWE&mﬁhe tolyrep groupsiof g«rrngypes were well-
i ficati f o b
oS EL, FHEBhiDS RE S M B AFEIRY chase
whY REhUsH a parckl afLIfTY &ﬂltlbﬂ:tIDNAs st elpmﬁfyrcellumesd@gh ghketpipoepradte
pr e- eX|st|n cot
oGy T L B A RS ABA Lo g G5l
lild DR ﬁﬁ’s dtshingd Mnathemtﬂeh@lsmmb@ind Wwecamjacied u88%-the Qiagen

vveII_a lifjcati tes.i tifi by, bar ¢
e S B TR YL R0 R
DRe{s3h@E e6:9firinsdd HF Dmtle&qaq f’lﬁfrB@céllﬂmetIhIéAs GhDNA 1wt /A2, and
set to mnlmzetghmp gﬂé i1
AR AP s LG SORELO PIE R %}Inéc[a%trba# saénlile% and Psed to getermme
t&@?ﬁh&% We&zahdﬂllhltﬁ The it ivelateotanicied fier tHe pd)mtcdtdall lines were
results we
analysed to deterrrgm% e X&t off %or tgg Eleeltarr(lltnvgh}ers] %Etalnedy for the clinical trial
samples. A data file containing the Ct values for each well was generated by the SDS
software and entered into the experiment management database. A data file with the final
genotypes identified by the independent code was extracted from the database and
matched to the clinical data also identified by the independent code for the statistical

analysis.

For IMPDH?2 single nucleotide polymorphism (SNP) genotyping was done by
double-stranded DNA sequencing using an ABI capillary sequencer and Big Dye
chemistry (ABI). The primers used to amplify the exon7/intron7 boundary are shown in
table 1 and were also used as sequencing primers. Publicly available genomic sequences
were used as references for primer design. All polymorphisms were targeted with these

pairs-of-primer sets:

Primer IL 10 -592C>A AS1 corresponds to positions 668 to 682 in the promoter
sequence of IL10 as defined by the positions in SEQ ID NO:5.

Primer IL 10 -592C>A AS2 corresponds to positions 668 to 682 in the promoter
sequence of IL10 as defined by the positions in SEQ ID NO:5.

Primer IL 10 -592C>A Common corresponds to the complementary strand and
hybridizes to positions 708 to 685 in the promoter sequence of IL10 as defined by the
positions in SEQ ID NO:5.
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mat ched. The thermal cycling conditions were as
follows: 2 mnutes at 50C for UNG degradation of any

wopp@vi3sgssl y cont am nati ng PCR products , 12 nPQWtEP0061005439

95C for Delta Z05 Gold DNA polynerase activation, 45
cycles of denaturation at 95C“and anneal i ng at t he

Pgi;}{]eg?\é];)gg &ttﬁg?fés gééﬁsp%?lldgf Ent%% u{)@lpir?xpéf?ag% strtn% lcnqavﬁ%rldlzes to

pbelEERITEII S 176 Gtretilh 1500‘950R1'Eh eyl livf the abiib nnr !@aiﬁQ HHsNO 1.

T

dblﬁSﬁQl‘ﬂtﬂoQﬂ eor YE@6f M@rIH zprdaﬂne:dsbly ﬁye plokigioSDH SR dIAdv@:1.

and ﬁ\@?é R%g-”?ﬁ d;’%gf}qee}g ﬁgr?rgs%g{q{ll gloals 1@% to in exon 26 of MDR1

a@&&ﬁdeﬁl & PBsiBbnsAnSPECID NO:pr oduct wi t h a
wel | - defi ned di ssociation peak rather than

non- SpeCI fic primerdinmer. Product differentiation was

PeRRe [IRPIFHaMBSsAC Plo o8} td the ceumpbleasendatyistrgndP@itl hybridizes to
fol | ow n% t he net hod
(

i t.al., Anal.. .
PerEeReAo(2ggH) i i crafaMPDigges feftieg By ehe PGy g SER P
Nh.seach anplification reaction was determ ned and the
difference between the Gt for allele an%% lele 2 £
Peioreqrt MR H2 {245 fs BorgsRangs é%B%%}U?fé*s”d‘ to fPJp‘PéEtWtSr?
INEI3R & S-HRUMIR: pitthrang SBQUDNEDes.consi der ed
het er ozygous ( A%). Sanples with delta Cts bel ow
-3.0 were consi dered honozygous for Al (A/A);
sanpl es py TlOrpata 3 ?C@t%eﬁ@%\éﬁoé’raﬁls\w béndiRiRII MR vede PCR-amplified
honozygous for A2 (A2/A2). In nost cases, the delta C
in 20 elageegiivas upag eﬁ%éc}’trﬁ?téaél qu’%ﬁt?éﬁﬁle genot ypes were
wel | defined and sanples with C values close to 3.0
were re-tested as discrepants. Each assay was_run on a
Foatled aroplificatien of thej I}Y&l’wgsffagﬁlepaaﬂdﬂtf%ﬁse@riﬂ ag €051‘8¥S‘wi th
the appropriate genotypes for use as controls on each
assay plate (Al/A, Al/A2, and Allhl). The cell line
DNPOMBSTeibpBi $18d fromthe Corriel Institute and was
extracted using the Q agen extraction kits (Q aAnp DNA
'BI $mMKES, valencia, CA). The genotypes of the cell
Egnm re confirmed by DNA sequencing. Three cell
[Al, Al/ A2, and A2/ A2) were run as

.cootzhgl/[s)f@&haﬁchppl ate of clinical trial sanples and
used to determne the between-plate variability. The
ot Ol ed cothtprimeieidor the control cell lines were

anal y de e the cut-off for the delta C
YvaP@ e@%&iﬂflg];al‘ieéﬁfi?f){]méas& inical trial sanples. A data
file containing the Ct values for each well was

generated by the SDS software and entered into the
experinment managenent database. A data file with the

fimak tlga@ﬁﬁky&ﬁ% rﬁll%ﬁéll cfolnadteby)f amnitisldepdadeniof 88fdefonds min.

extracted fr base ched_t g
Ol oY Sl o 357 Hs i 68 oot 1L it g il i g one finl
dx@in sttt 290 foab min.

Afterwards, PCR amplification fragments were purified using Millipore PCR Cleanup
plates on a Tecan biorobot. Cycle sequencing was performed on a MJ Tetrad PCR
machine using ABI Big Dye terminator chemistry according to the manufacturer’s
instruction. After sequencing, the polymorphism analyses were done using Polyphred

software (licenced from University of Washington).
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anal ysi's. For | MPDH2 single nucleotide pol ynmor phi sm
(SNP) genotypi ng was done by doubl e-stranded DNA

woequisssiiing usi ng an ABI capillary sequencer ®Q0/EB2¢)6/005439

Dye chemistry (ABI). The priness used to anplify the
exon7/intron7 boundary are shomn in table 1 and were
al so used as sequencing priners. Publicly available
genom c sequences were used as references for priner
design. Al pol ynorphisns were targeted with these
Eﬁ&hpﬁﬁpf primer sets: Prinmer IL 10 -592CA ASl
corresponds to positions 668 to 682 in the pronot er
sequence of I'LI O as.defined by the positions in SEQID
NO: 5.UTPYaniate SR anysisgo c>A AS2 corresponds t o

positions 668 to 682 in the pronDter sequence of ILIO
as defined by the posi

10 - @rz@;}y%m r 5P %crs § eil %\‘émffg%ﬁ% rﬁhet aafpgflatmn between
ostirddtle YABPXRI (Blbg&s PEGeROSLILE ('Hlﬁec?leﬁ) tap d6&fkhi pbl’grﬂnerphlsm was

prompt er sequence of ILI O as defined th

O e one b et Ses s lete Gellghal 5388 cotsors
Lhgh1e. QD VA Angbefhbh dotel to positi

V193 to 17 |n 2iogﬁ%§ SNDRF as defined bypthe o

positions in SEQ JD NO'l . Primer MDRI C3435T AS2

CorregRoR ot'i1931§ f}g GINIREE P NE @b HatiInl dRelveRAd tHey BEAGtyB&S for each
to positi to in exon 26 of MDRI . as defined

pohen@rpbism gn@ thqq OSEY 41I9e mB]PARDMaﬁéq;stqmmg:gm?typly test (Sasieni
W %é ff' ?sszgpﬂgf% EI‘Pdé?lQ@ itdsk PREvetRAE %eh&gﬁé@%cﬁ theObccurrence of

I ned ep03|t|on3|n

BA RywhichpvpDHR ca‘sg‘,(g 'MDRl &onpek pehHs1q DSS}%Q@ '}lqlows a chi-square with
ZCQé%ge%m@erdeSt F8f) @1\@@1{?%?51& zge d/e }Rﬁﬁbiy'g@fbsgx%aﬁ 8vas pooled

9inintron 6 of | MPDH2 defi ned
vitrs thei G gdnotGRGec DR eontamﬁqir@rl y/ mmdtr@? é%rﬁom the genotypic

t%ﬁvé}ﬁ}%é&qu%ége% oqu%gaé)ﬁrlﬁ 42 fypeq P} Bf bk emo[)% BstOfas set to 0.05

the positions in SE 6. For
alnkRIOHR1j ROR e h tseont xyluhmlu@gcrramnsgﬂs yeregnide DNA wer e
PCR-anmplified in 20ul reactions using a Ml research
Tetrad PCR machine. For the anplification of the
| MPDHBbrf MBRTEGS4 35T hpolyinonshiswer an alielicorenshitest (Ssciem 1998 was also

poeir_%ormed to g‘eq]’%lr%ﬂ sbsence of association between the alleles of this polymorphism
and the occurrence of BPAR. The allelic trend test is testing the independence between
the presence of 1 allele and the occurrence of BPAR. The corresponding odds ratio, as

well as its 95% confidence interval was computed (see table below).

For IMPDH2 T3757C, the corresponding odds ratio ({C/C U C/T} versus T/T)

was computed with its relative 95% confidence interval.

For IL 10 -592C>A, a recessive coding test was also computed, by pooling the C/C
and the A/C category together. The corresponding chi-square with 1 df was computed, as
well as the odds ratio of BPAR associated with A/A genotypes compared to the A/C or
C/C genotypes.

As shown in table 2, all 3 polymorphisms were significant using the genotyping

test.
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1.5mM MgdA 2, 0. 2nM of each dNTP, 0.4 nmM of each
primer and 0.6 U Anpli Taq Gol d Pol ynerase. The

wothevsssaycl i ng protocol consisted of an initi @CT/EP2006/005439

i ncubation of 95C for 15 mn oI | oned by 35 cycles of
94 0C for Imn., 6 1 0C for Sgsec 72 0C for 1 mn.

ﬁﬂ‘? glée%]gglef ! ﬂ?%@b% q.fele 1%‘191%&98 the 0d%s I)ioc{evgloglr{% BPAR by almost 3

ragnents were
ks gddd datib (TS PQ:R %r)@amwp& a%; es=0dh~é, 'T‘eqliﬁﬁf‘nce of 'rhe MDR1 T

]Qel‘?? rl%g)%%:@?%% gl}en% q%@tg é @’%B?%QZECP - qﬁ d%‘l-Q(PO@llg Mhe presence of the

IICHEHIaStelI’eWaaamdtddgwﬁlonéahbr Mdﬂwgheu péds (@R |48716r LB A.59-14.26;

Pu%bﬁ@ égquencbﬁggoi he %{nl?g&hl s Pr%%x]yt ctljé%ﬁﬁtype were

dMaabd ﬁgttﬁék)e 3E;Xﬂyl’ﬁb1q)h2snuﬂ vari ate snp anal y3| S The
anal ysis was first conducted for each pol ynorphi sm
The associ ati on between occurrence of BPAR (Bi opsy

TEbleveUniaHE® pRaj@etdgendticandlysiacssuhol ynor phi sm was

assessed after

MBIk AT e¥oded as a Two_categories vari FRRYRS Blgg vy,
>50 y) using a | ogistic regrebsion model . GHe cic

BPKlk’Wehcc" s—of auacllb534 of dbbg@.@&)tﬂ on bet V\@gl(tzgtgljle 9 (16.1)

genotypes for each pol ynorphi d the o nce of
NBBRER RSt t est ed usi nif?a geno??@?gpt est (Scaégll@nls 1997)*7 8%

This test is an i ndependenceGtespiclest y@erHotdie?,p=0.037

genotypes and the occurrence ,pf. ieh, t he pase
o VO Caa35T and T L 10 soalc A Bz it i_z)uare
with 2 degrees of freedom FéHelc OB §315958-24304) ¢/ C

! ryﬁg?css roup V\fdbnpUUI €0 Wt tne LGelnog.Eé’gQ%ype
gecause It contained onl,y_z_d_agtv-l-du& reret-ore;

the genotypic test has only ¥/C ‘af:ee of free[arom

BPRR vyPE | error of bhe genotigpioa)t est vvas48£§e4t9)to 0.05

Q adj ustments fog, nul tipkess;gpnpari songs weie made
b%%?%ﬁ gC3435T pol ynor phi sm gjn gl lelic treﬁ%l3

(Sasieni, 1997) was al so per fERHRE €% X2 $p |1pt‘P1817
absence of associ ation betvve&IRtm(eua:t/(tHseBTer |l1125699]

nd 'l‘ ha nr\r\llrrc:nCC Cf DDAD. I Cl —
ﬁﬁ%ﬁ%?%“s%ﬂpl s testing the i ndependencet"\ﬁnoy\ll’vesé% t he

presence of 1 allele and the os@urrence of BEAR The C/C

BPRRfESPondingodds Tg§T 0, &S 10 (55.6) 18 (25.0) 32 (25.2)
No BPAR event 157 8 (44.4) 54 (75.0) 95 (74.8)
Genotypic test: (°=7.64, df=2,p=0.022
Recessive coding test (A/A vs {A/C U C/C}),
x*=7.87, df=1,p=0.005
OR A/A vs {A/C U CIC} = 4.76 [159; 14.26]

Legend: n : sample size per group; OR: odds ratio (Odds of Event: Odds of no event)
[95% confidence interval of the OR]; Genotypic test, allelic trend test, recessive coding

test: see text; df: degrees of freedom; p: p-value; BPAR: Biopsy Proven Acute Rejection; df:

degree of freedom.

Example 3

Multivariate snp analysis:
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well as its 95% confidence interval was conputed (see
tabl e below). For | MPDH2 T3757C, the correspondi ng

wogtws138%#i o ({C/ C U T T} versus T/ T) was conpBCEEPR06I05439

its relative 95% confidence ingerval. For IL 10

-592C>A, a recessive coding test was al so conputed, by

pooling the ¢ C and the A/C category together. The

correspondi ng chi-square with 1 df was conputed, as . .

el | Tas thhe ogrScamaticdyroriBRAR Gss sbialbavais camingd in a logistic
enot ypes al O " thers. The

SR BP0 B ERGS Ui LB Lol Lot B o

thesk pglyhiveplyiemo wepd atgletl esing Thecqsingdescubest above. | MPDH2 C

allele increased the odds of devel opi ng BPAR by al nost

3 times (odds ratio (OR) 2.99, 950ZoCl: 1.27-6.99;

p=0. QkDrevidimty fsedleat; eheodnatyhis webRErfdrra¢d ekmgantpoaspount treatment

doubl ed the, ri (OR.1.98, 95% ; - 3. 14; p=0.004);
WP §‘éﬁtdea*‘i§fsﬁ$r§s‘f1% FH PSS t%fnetjawéé' associ ated with
nearly 5-fold higher odds (OR 4.76, 95%Cl: 1.59-14. 26;

p=0. 005 No. si gnificant interacti.ons :

Er eat el gt S g R P Re L & e ot b arPYFagEphjoms were
sialfeant fhhe % tygebéreodevdlni vari at e phar macogeneti c

anal ysis results MDRI C3435T snp Genotypes (9 T/ T T

C/ C BPAR event 64 20 (37.7) 35 (29.9) 9 (16.1) No BPAR

event 162 33 (62.3) 82 (70.1) 47 (83.9) Genotypic test

Tapf25: 818 8vardhe ghfinithcBgehefit kalie trend test: c2=8.32,

t=, p=0- 004 ArTelTc OR T VS. = 1.98].1.24;3.1 .

| NPRPRTRERIESE snp | Genbiges (% ) o Uiy B paR0dds Ratio (95%
event 6 1 13 (46.4) 48 (24.9) No BPARfiaslenddel6() ténfidence interval)
(53.6) 145 (75.1) |Genotypic fest: c2=5.69, df=

1,
=0 L7 CUTC.Ns. TT = 2.99 [1,27<6.99] | )
P 53‘2‘%@A§ﬁgﬁnotype}s&ﬁ/¢ f [ 109655 991 WloAfl 25;3.49]

IL 10 -592 C>A 6.45 1 0.011 4.60 [1.42; 14.94]

IMPDH2, T3757C 4.90 1 0.027 2.84 [1.13; 7.14]
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AlA AIC C/C BPAR event 60 10 (55.6) 18 (25.0) 32
(25.2) No BPAR event 157 8 (44.4) 54 (75.0) 95 (74.8)

WOpiwasgailc test: c2=7.64, df=2, p=0.022 RecessPUCEEPAW6IQ5439

test (NAvs {ACUCQC), c257. 87, df=l,p=0.005 OR
A A Ys {NCUCC =4.76 [15&; 14. 26] Legend: n

sanpl e size per group; OR ds ratio (Odds of Event:
Qdds of no event) [95@6conf£%%%%e interval of the OR];
Genotypic test, allelic trend test, recessive coding

test: see text: df.:. < .D- .ua ..
oo 3 kb LSS P AR Ry Al compris
freedon}fExaane 3 Multivariate snp anal ysis: The thr

ee significant pol r phi P

conbi n e"_c] #ﬁ?%lqggag?%@% Ecrl% grggnsé ?%grﬁ) 1%%%([3 ﬁatg%eeggg@g ged from the
their sigpeafiertande adj usted on the effects on the two

ot hers., .The thre ol rphi sny re.. i t ;
codi ng Hedieg e PP e SoRBRd2E o FAQIDARE 1, wherein
anal ysi s \kspieedrice bfrel Thaakiingosititirois anticuive of a@ye ramat transplant
group gender and age. The results are presented in

table 3. VHEM9™cl uded in the sane nultivariate nodel,

all 3 pgl x)fﬁ[dﬂallf HBtedighorti o h drie oalmdr nadrkehfer 896 pryistipn of acute
error level. Tab 3: Mul.tivariate harnmaco enetic
resul t sO &AFPAL RDSDRBIFERE™ or predicting acute rena
}rarsp!ant rejection in a patient conprising a)

L g B P Aok e BEE oy 8 PBR i
nucl eeisedEatpossiontssalof PRQIIDING 51Ad/af thSaQele@iddopredent at position
wher ei n th%%grezﬁgce of an T at this position is

|nd!é5§79%5 IBNR-& renal transplant rejection c)

Optionally detecting one or nore other marker for the

predi ction of acute renal, transplant rejection 2. The
med-hddrearethp@phelaim grgherin Sé‘gisélmB S 5‘0#31(1%0 t her
mar ker is the nucl eotide

4. The method of any one of claims 1 to 3, wherein said detecting is achieved by

dideoxy sequencing and/or allele-specific quantitative PCR.

5. The method of any one of claims 1 to 4, wherein said allele-specific PCR is
performed using the allelé—speciﬁc primers of Seq ID No. 7 and Seq ID No. 8 and
the common primer of Seq ID No. 9 and/or the allele-specific primers of Seq ID
No. 2 and Seq ID No. 3 and the common primer of Seq ID No. 4 and/or said
dideoxy sequencing is performed with the allele-specific primers of Seq ID No. 10
and Seq ID No. 11.

6. A Kit for assessing the susceptibility to acute renal transplant rejection in a patient
comprising at least one reagent for use in detecting the C3435T polymorphism in
the MDR1 gene, instructions setting forth a procedure according to any of the

methods of claims 1 to 5, and a container for contents of the kit.

7. A Kkit according to claim 6, wherein the at least one reagent for use in detecting
C3435T polymorphism in the MDRI1 gene comprises a nucleic acid capable of
specifically hybridizing to the nucleic acid of Seq ID No. 1; or the nucleic acid of
Seq ID No. 1 wherein the nucleotide C at position 176 is replaced by a T.
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present at position 682 of SEQ ID No. 5 and/ or the
nucl eoti de present at position 3757 of SEQ ID No. 6. 3.

WOThis/1a384hod of claim 2, wherein said sanpl e | BCREBR®6/005439

bl ood. 4. The nethod of any ony of clains 1to 3,
wherein said detecting is achi’éved by di deoxy
sequenci ng and/or allele-specific quantitative PCR 5.
The nethod of any one of clainms 1 to 4, wherein said
all el e- specific PCR is perforned usi ng the

L T

al | eberestrhe i $92C>pY pclsim'nS)rpiilereq theJLAG. gete a:m@}’os@h; TEﬁSR@
3 and the c éﬁ; Seq ID No. 4 and/or said
di deBRY™ER ‘éWcIPﬁB @EP P %ed with the
all el e-specific prinmers of Seq ID No. 10 and Seq ID
No 11 6. A kit for assessing the susceptibility to
ren ant ' to the
oine et *FLRR PO FUE LB Doy Wil referenceto
the €cF4ghhg podrypies.phi smin the MDRI gene, instructions
setting forth a procedure according to any of the
met hods of clainms 1 to 5, and a container for contents
of the kit. 7. Akit according to claim®6, wherein the
at | east one reagent for use in detecting C3435T
pol ynmor phismin the MDRI gene conprises a nucleic acid
capabl e of specifically hybridizing to the nucleic
acid of Seq ID No. 1; or the nucleic acid of Seq ID
No. 1wherein the nucleotide C at position 176 is
replaced by a T.8. Akit according to claim6 or 7,
additionally conprising at | east one reagent to detect
the -5920A pol ynorphismin the ILI O gene and/or the
T3757C pol ynorphismin the | MPDH2 gene. 9. The net hod
and kit herei nbefore described, especially with
reference to the foregoi ng exanpl es.



