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I LI O SNP ASSCClI ATEDW TH ACUTE RETECTI ON The present
invention relates to a marker for acute rejection of

woreoais3sqanspl ants. Renal transplantation is froameeodclogs43s

associated with acute rejecthn of the transplant. It
woul d be advant ageous to identify gene pol ynorphi snms

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 rep@bNbadsE@ATASIMITANREUYE RETPCEIGONE
genetic variation in the target or in the biosynthetic
and netabolic pathway of a drug may influence the

TH G r¥dedtdlve StidERRRASS atrRarkBEfoR Rute Eh?&@ioﬁ Qlf YérRl @ splnts.
associ ated with nycophenol ate nofetil (MW), or

Cycl osporin A (CsA) netabolismwould be useful as

Mar Ketehal QamipBiitation i€ sy asobRRaAYh acﬁh@rewcasﬁ of the
invention is based on the assocjation_of a_sing

transplaat il gwowd by advasriagers oNpsntify gengepq mlemhéim lﬁ 10

ifdrrurd AR08y %&;@y&a( wollRkl a%ﬁ)pr%ﬁ:thn% @ﬂeeﬁdwﬂnamskr&@abr post-
transplants at position 682 of . The

tgRsIsplant prcameaas Welias Pprstistingovhiehy }@f@remqrﬁglscepnble to
d&abpn 'Zﬁ%rseogldé éffécﬂ%%hﬁﬁt\&lg& ﬁtﬁhtsta'% BkdPRS ﬁﬂogfés:bﬁb Rbre severe
Aint pronoter of the IL gene | ocus. is a
43$€é$€lﬁ¢t9‘icﬁf@ repalduilure. mtm@yﬂww theigenetis ﬁar@qndmth%afget orin
tﬁ@ 1c{s£r¥tghl 3 rd ﬁl@lfai)élmt%i’y 5@&5&99%@& 1n1?ﬁe@1@ﬂ%rmdw1dual s response

nms of the anti-infl annatorg cyt oki ne 10
tp rﬁherramr, sene BYymorphisrayassesiated with seycaphenaljte mofetil ( MMF), or
GJ}CMSEFSH'A' @SA? kneddboREAHD BAuMALIGE nlieRerP&EPYedict response to
correl at ed h transpl ant outcone and acute
thejapyt i on. The present invention relates to a method
for assessing the susceptibility for acute rena
transplant rejection in a patient conpr|3|nq
| sol athepyesenhinyeetien idaspdiandfe asseciaper of henglpayclpetide
lg)tqllilstg[;e &RBME tf?@fdt@r‘ktukﬁ'pfb @ lg)gée%%tlécrﬂl%( 1598 C>A) with rejection

preésent at position

o/ﬂarenaé imansplantp atepnsition @ of feqlaNotlThe p@b'mqrghlsmsat thls position
éoﬁgik& af h‘é@e@ fednf@lof iHeAMRRLAAE CrBHES 6s?t'ibn By5h R)in the promoter of
opt1 ona etecting one or nore oth mar kKers for the
tbcé@i%gm@ﬂO@ﬁ acute renal transpl ant rejectlon Sai d

optional one or nore markers may be pol ynor phi sns

present in other genes. Preferably, step c)_ of the
abov dLitinopleisrapid etekineard:its mgin yactiencs s limitand terminate

1Hf1§r§ﬁ’l?ﬁor§tresponses.

Promoter polymorphisms of the anti-inflammatory cytokine IL 10, including -592
C>A have been associated with differential IL 10 production which has been correlated

with transplant outcome and acute rejection.
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position 176 of Seq. ID No. 5 (C3435T), wherein the
presence of a T at this position is indicative of

woreoais3sqanspl ant rejection, and/ or the detectPrCarErado6/005438

the nucleotide at position 3754 of Seq ID No. 6
(T3757C), wherein the presence of a Cat this position

' S | glq'l g?gée}lx? nggnt{cﬁ{]?egaéés t?qslﬂétﬁﬁcﬁ £drob& sltu'l%ogle s§?€gpéllj5?hty for acute

ers to exon uman m
rr:@ itsmnsplent réje¢tidRIn)a pativet ccsepqusnlig Ndsolgtimg4 eudelt: acid>owms a sample

135 h%a r%geng%glsoggg ﬁ?%ggﬁ%ﬁgw Fﬁ) g@ﬂ%tn%c eﬁtlde gres?nt at

[Whltl@h 682 ofiSEQ IPd¥o.tlh GyhaM\/Eherpeedamd: ofsmvﬁhaﬂ thlSkaos(m@n is indicative
I f

ot%ﬁenal ?ra{i'ﬁ)o%ent 5‘3¥Ct%e?e| nge? 01r0é1 )g (%eé?ct ém%e ow%org WY narkers for

nuc
thepfediatied of ycwetayerrabtrangplastirgjbction sui t abl e for

genotyping. In one preferred enbodi nent, the nethod is

di deoxy sequencing. One nore preferred nethod is cycle
sefuidoptiogal oha oanoirk mark)a“refxmy be golymvophisms pressmtiid other genes.

h i |
BiFiendl: i2ad) oihe s ivaRefpn SRR deldcfing TS R1e8%e presentat
pRBidionavs b@Sécj‘l &D cNda 6r(C3@fér)swhEreqm-prdsatde\oé aFACR this position is

ki,.net t KTC
R oS L FRBHRS refgios sty O detrep G PR T Bt position
39y3 bESE IDARYS (TrgeCh @\fheWIﬁ bhdPresenvddhC at thasnsosition is indicative

SC|mn tion of s tide paoly
o 9] (PP g o SIS ISR oDt (ot Bas cufiidrog
riiahes 1((NI]QR¢]’1genfet Seq| ID Bb.d ﬁféﬂ@?ﬂ eg@as (19098)f tr}:& human inosine
1026-10 referre etecting the
ARGt s d&tﬁéﬂf%@&éﬁ@ fbre preferably, said
quantitative PCRis allele speC|f|c quantltatlve PCR.
For the detectiaon f the Il 1 I hlsm .
rePiedRetlidts FyBRle Al Gnod Tar phspo % holebisod said
@ﬂpmhggemo b@@kﬁn@rlpﬂsﬁraspem fic PCRis perf or ned
using the allele-specific prinmers of Seq ID No. 2 and

Seq ID No. 3 and the common priner of Seq ID No. 4. For

t hpeREEbA bOMMAuEIRbHi @R Hershet @ik idestriBbd Eah‘ﬁbé\@%formed by any method
pol ynor phi_ sm descri bed above, a nos

2
Wbl sHETRle (5 B8R RIS 8 TS ATF iR eh P P@l e F’F methees dideoxy

eABinkNOndhloeé pRRaedd methBHiIBLR s ue§@i‘ﬂl ID No. 7 and
S%Ziq Im%l\lof1 8 ang t he com’mnIS{CQ)%r?Frre?ci of Seq I D No. 9.

When the net hod herei nbefore described conprises the

j Olrmncﬂﬁt;rgf%ﬂeﬁ@d einbbBendnk, skl Memed Wa%ﬁtdtﬂ‘% aBdle-specific PCR
osition 68 1 and t MDRI. nucl eot1 de

uatngng Etspemfl q_}'[l@méfSQbéthq I angsal (] ongrall@lﬁ énﬁi gphto the other One such
qggﬁ@t%h{'cDPCRfls lhh@tlé tR}BIJnggale RAKITEY. Bhe RRTE bt 8t &Bdet&tion method

nucl eotide at position 176 of
133§ap]|1q’[§amn rgi'a&m;ymgaqlwpﬂsgngséﬁQ\MS) together with KTC, which 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).

A preferred method of detecting the nucleotides is quantitative PCR. More preferably,
said quantitative PCR is allele specific quantitative PCR.

For the detection of the IL 10 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. 2 and Seq ID No. 3 and the common primer of Seq ID No. 4.
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nucl eoti de at position 3757 of Seq ID No. 6, a nost
preferred enbodi nent of the nethod hereinbefore

woesarised conprises detecting, in step c) of POTEP2006/005438

met hod, the MDR gene nucl eotides hereinbefore

descri bed using the allele-speCific priners of Seq ID

No | : (q t ' .

NoFof i FER Ry Mt B A0 LRI AL 8 apgfbl lbove o
rabxd peeferrededbodinwint temptiso per fSanicdg sHetplspeaifis/PGR sising ghe allele-

LM or pl tecti,Qn he n eot | .
S bl B SRR R 230 T NP B TBERR 88 primoriof fea 1D Mo,
9hich is suitable for genotyping. The presence of the

pol ynmor phismin the | MPDH2 nucl ei ¢ aci d sequence

descri bed above can be determ ned by a differentia

nuiVlteinaha aieth@tadryiabefot eeddacritspdecogipriBesthe jast ddtedtioarnf the IL 10
fra nt..] engt h,.pol i nal ysi.s (J,€Ct . .
eshe dofnridrat Bog i Bpeld Bl R BT 2 L] e DrGRlqsosidset posiion
1db fo€ 8éq HAloy S,i & thé jdimudesdcvion of €@\ Bde nptledtidd &, position 682 of SEQ

ensi.on- ed techni gues.su t
BN 4deoride et Eb et JE Rt end s RPH gene
ruzleptidé htO;&tIsitmgl 3761 b8 8¢PITY NoUS, atrh o9t psafeiredietbadiatent of the method
ext.ensi on) a COPS (cojmpet.iti.ve ol i gonucl epti d
et i COPR I tbah sisbic el T B oh e PRI gene
dtﬁlé_adﬁés lasé&ayeford deleﬁibeﬂeﬂﬂlgﬂﬁealm&%ésiiﬁ% pgiﬁnﬁgbﬁésmrlﬁléo. 7 and
c react,ion analysis. In_on eferred enbodi nent,
Steﬂzb:g‘lﬁ@ﬂ‘ditge mlﬂg’&?ypr%ﬁrﬁﬁéﬂ ﬁ%ﬁ‘bﬁe more preferred
nmet hod i s thernocycl e sequenci ng. For the detection of

ri bed abov

the I.MP pol ynor phi.sm de , J4.n t :
pr§¥eé‘?rﬁl§g|’2t@ﬁﬁ%P ichs yed O sermeriodisrpgllopd. Said
sHipROmbPEsPhé el R?fplasafa. | D No. 10 and Seq ID No. 11.
The additional optional detection in step c) of the

nmet hod her ei nbefore described may be performed in the

Samp&éction SERRY AlElebRRE hREnBEfStUHERribedcBh el Békformed by any
ne%h§g¥qf detecting the nucl eotides for a on% of the
pEhgdoripeh dmsuitable; fomesnosyRing Perpresecs peleperptugm in the
IR D MRHeic a8l deqBEM Mes&ritdadBovt dhhM& determined by a differential
all ele-specific PCR using_ allele-specific prlnerghthat .
islele afideanalyss serdnigucesichaatl rRticHen Fagmsohdengtinpolymorphism
ﬁh’g&,%ﬁ@i b &Ldn48sBERPCR dﬂ‘t‘oﬂﬁ&tk Gisihf BIPepebitEMeRY, direct analysis of
(KTC). One nore preferred detectioh nmethod is ™ ) .
iByASIvE fefeasrgediTofsth xtamsipnrhased feshnigyes wieh sARRP  (amplification
bR uWR &dem)MALER™AlL QPEAGLISA TefFh 8l Rlitfton system linear
si ngl € nucl eoti de pol ynorphi sis, (SNP) in a’single-tube
exienpion? tad COPS ~ (competitive oligonucléotide priming system), OLA
(oligonucleotide ligation assay), Invader assay, direct sequence 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.

The additional optional detection in step c) of the method hereinbefore described

may be performed in the same or in separate reaction mixtures.



10

15

20

25

30

35

use of fluorescent probes (H guchi et al.
Bi ot echnol ogy (1993), 11, 1026-1030). Sanples can be

woteed/esdsfoor the presence of nucleic acid sequeaasP2006/005438

which are different from nornal, sequences using any
one of a wide variety of dlfferentlal nucl eic acid

a5l SRR JRL o8l S IBkl1e B bA: SR BEfmorphisms i

erent1al nuc ysi's techni ques
quantitatize ROR. | i nited to: quorescent in situ
hybri di zati on (FI SH), direct DNA sequencing, single
stranded conformational analysis (SSCP), Southern
bI ht ] 'mmge preférual engbadisient, sdid orethodig qeatitagygallele-specific PCR

1en§C %@é‘rqr%le){ﬁ th t (gn?FLPAe‘al {ohoenepaﬂc%g‘ﬁd Ao {Fle '?hea One such

yhor pni sm speci f I gonuc
cjmyhntadwe BCRonkmandt}EﬁRSS@EhméﬂTﬁ )i One Em*re arafeveddetedtion method

.t echpiques f | a i d

S FPRERALRE rtBte S BB OR R B BbER 1 Safanons
dikekrietinhtion & sidgbgiyyucladiderpedynhorphisms IFSNHErn' cHngle-thbswhbdut the
t . eds., 1995. . i di at th

G ol SiEn By el of 0 B Phoiey (Eab iy 195103,

m croarrays, DASH, PNA and LNA probes, TagMan and

Mol ecul ar Beacons; allele-specific PCR includes, but

is not limted to, Intercalating dye, FRET priners and
ALphaScrsagiplespian e testsd €msitRrprestakeldeauclbidtacidsseqatnces which are

mte SNPst ream GBA (genetic,.bit  analysis), . :
4\% rewp&@s? TR SEAHERET i REIPS R O YOS SytIhof Hifferential nuclei
_E%NQ lia’:l)éée WelDRnawady thaher Di:ffdfajtial nucleic acid analysis
e VS T 5 S b PSR ot
Ij_@A {eqaemding, esinlilé @‘é‘rﬁl@&’&idl B@IﬁgﬁﬁﬁtﬁidaDﬁhéI&élUQFS@Eﬁr&ﬁlthem blotting
rization; aligonucleoti tlon i NG
ifdule Ritichan acsmee&)ﬁ%ﬂaﬂmo RorBfismy an3lgh (RFER, it polymerase
chhﬂalteh@tfbnam()) pobRistpRRar §RdER’ dHegbnudlk@idealiybapizations and PCR-
| i gati I gase .chain geactl padl ock grobes

SSGP| A Fed & raiipY of fapiasR [ reiietreaad reAuyaig nucleic and

aflAb UAES se@idncéss sBOICUrtdHtt Bidbtd @1sRES INbIe N B%lbgy Volumes I-III,
anaIyS|s and | nvader assa%%5 These net hods are
e

Faedszick e Ausubg)vetriln ednat idizatign methogdp nclude, but are not

1@&%&&2 R@@{%etéﬁﬁ blet, e@&wt;rﬁp thc%imtali}?rBABH MNAla(h'deISNA probes,
T%@at or ns hi gh Xlt i_ncl but a

Many and é‘éOLFﬁlla*b§§%F°B§s%1lfler1iHefﬁ R jary %l% 15 mogﬁlmlted to,

1HRR&Ididhglye ORET ﬁm&efrpancgﬁnﬁﬁaxsefe@g,, riBeSO&MLRN Mdludes, but is not
platfornB n1croarray-based anaIyS|s of differentia

lgaited tox SNPsapaR GBrh d&emetie DHomalyaish rauléiplexpamisequegsing/SNaPshot,
AyadsdhEerZilg, HGERTERDY Rla¥sAtray2 QA0 485a ?6 Mﬁﬁ%rﬁa@emlmseq/APEX

references cited therein. Cbnblnatlons of the nethods
(piraYedd RINBGe VAENSHINSO IDETOMERY (RIIGEr aaxtensigsn- [ 1ag t prsgyss coded

?Hfﬁhgres,a £OI0I RahpRR- QR e%’&o@ﬁoﬂaﬂ&ﬁ)’/ﬁh&@s&h@@espolarlzatlon,
ridi zati on oh arrays, Hardenbol et Nat

g@l@ nige ligatamginchuges, @pgmgrpgylmlted to, colorlmetrlc OLA (oligonucleotide
ligation assay), sequence-coded OLA, microarray ligation, ligase chain reaction, padlock
probes, rolling circle amplification; endonuclease cleavage includes, but is not limited to
Restriction site analysis and Invader assay. These methods are described in Syvinen,
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.
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A nunber of nmethods can be used to directly detect DNA
sequence variation. Direct DNA sequencing, either

womanueBsequenci ng or automated fluorescent seqQUER0BY05438

can detect sequence variation, ;Besides di deoxy
sequenC|ng, pyr osequenci ng can also be used. The

A&l Vi léluasl { tlgebp;ées elt(ljﬂgd Iab egllsgrbel Hse"an (e.g. as a non-limiting

can oned us
ecampbntal mmlbmtawhquuel‘gculﬁonmersmrplpeqbea amdobybrédimioe on arrays,

ORI LA NdOBANR 19005 ?g%*m 10 genomic DNA is

r’omt S|n Ie and | i gated
into an appropri ate vector for arrp_llfl cation. The o
sequence%nombtmd rottbndscandre ushé to Beedlytdetast DA saquence variation.

15’19&9 s&%ﬁkgﬁgfg n&{h@ knalngalls% Ténd &‘eﬁitoggféprﬁlﬂ)g%\?ﬁnti slg]quencing

|nvo uenC| g are we
cah elemct seqsleeceevaglatlmr Bamdes Rliddosy sé@iehpingbpwosdgaiencing can also be

l-eqy V i ty1 % JELeder i ck I
R L TE
NG s@yestices ueshmtmessiﬁmglmmpm;]daeblcm(dnﬁmplatusombtamed from the

1&@1%1@5%{ Egg@%%%%%ﬁ?gg 15 é%qlzgtg% grg m @ ee cghs H’n éﬁ?ss ?a)mple ang ligated into
a@s pEmroptihty vdctdrh orDiNApiifiaioantThei squersces rafath&r clbhencan then be
0 b b b L m t ect t  .DNA . .
gL o RPr She MPERHL o St SEbr G TR r Jrygving DN
danigg shbseduand sgpae \Ab:lltknbhrﬁ ih oy g sedle. g CurwgtiPudtocols In Molecular
' i th tract bl

R Sl 1 e CBAthAETRG 5 6F bt S8t phi sim

detection on a research basis. The fragments which

have Shif’frtoehiernqliprbhd}y torde&SCRagetiensaire DMy ueqaattet as the single-

exact nature of t guence .
SEPFa FalorOXHEY PaypIaeEs B BRCEN (CRGe dorbet gk Bpis method
doks ot dhes allstywee thﬁlgbmspmmny efthe DNy fEAYMent siadisgreater than
ZP@&LP?%%QC%Q edptlr%?z%h]utg\]c?eq?_ﬁ% %lelﬁ]gl%xr ey q?fgrrlceezg%ga ggg% e reduced
defe9Qdn );enshﬁzﬁ@rlﬁdldﬁ)daﬁi»(arﬁﬁgal pai the(iléeashll ttBroeighpdit possible with SSCP
nom cs 12:. 301- 1992 nd chemi cal tch . .
P AT TR (BRSEnatesp e KRS Har PEERISTBg detecton
0(n|198x%éarcl"ﬂbhﬁ§ RS Hagdmenbi Whldh'l bide staftedtmbbiiseon SSCP gels are
cl asse 0 hi snms_such as r n truncati.on
SR 15, Aol iDer PochaBlyreaet ol 10Ny SSBERY eristion. Other
abﬁﬂﬁ@h&fbaﬁkﬁi e et &bBn ?nmwtlcﬂes%twé&t e &wmcﬁﬁ'@nﬁl&ntar DNA
Vi ew or,curre

ndopetee Bﬁmﬁ iﬁ@qt}gmgegeb Sertioncai eBl bheiad e, Am. .

HLﬁﬁ e0tndt§4H: %@9%6@&99‘96},d&&er@ﬂuplei\@?dl‘)‘s% (M)GMllthS‘et al., Genomics 12:
an andegren. et a esearc

a8t aggbsmmﬂ\ PasPE R clepyage AQ\&A@E 19/eps <t - Bas. 56
5859-8892 PBISY IO RRérSHEtHods MNACHS Bl &t €ddle classes of polymorphisms
such as a protein truncation assay or the asymmetric assay detect only specific types of
polymorphisms and would not detect missense polymorphisms. A review of currently
available methods of detecting DNA sequence variation can be found in a recent review
by Grompe et al., Nature 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 IMPDH2

specific probes in a series of Southern blots. Each blot contains a series of normal
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be perforned using RFLP, where DNA is cut with one or
nore restriction enzynes, preferably with a |arge

wornnedssss4of restriction enzynes and anal yzed wPCh/EPYRIBHBS438

specific probes in a series of (Southern blots. Each
bl ot contains a series of nornalindividuals and a

@ﬁﬁ“d@ﬁ]& Qhd g@gggs o\fﬂcg{%r ?&H%)H&l 290k {f&gﬂ‘ﬁ?lg utl?’&ﬂtlﬂ?t'é Risplaying

ISpaln |Z|ng ragl’ren ering
Hybngumgf fragmenist (cbffemxg\ iphkengibr diveal sointiol s]éhl@enﬂ@g probed with

R

Twehlhlchﬁomowmg RELBirare welknosingin t}@tmt,em PgotCoxrrﬂm; Plrntocols In

LS@}I',{ Big %g{)vagé“s lv%gge Ere g{é,' rl C%P%JFTIS ?t:agrfgﬁf &/%engt h

pol yror phl smanalysis is a preferred nethod of
anal ysi Restuitivn fiagmeabledngthypelpmior@nsm fapalysis is a preferred method of

aﬁ?l&%grdglggtﬁgrté ggll ?}plt(y '?&’Jn‘?f?;'r S BharsREFLl I%(ﬁ}r%:\éi%ﬁymss : gﬂ%lcpﬁcally, by

romvari‘ous regions
spnplgesingt fequaices freth m"ramsntglomam Haip e&/pmbai, ghesldlled practitioner
aci a Y i S : ,
35 H0A Lt DRl 3 AOR 02 R s e
andkernahvebzeqmey]cnesluddepnovd‘maddsdqeermem identifgedl hereth by isolated by
fnﬂgrggs%t%‘?aqalalkmg lt(ecﬁ%@gegr 2 elt’leev%flf Eriactwéria Enetgalr P %\(%2 Uleghara et al,,
MZmad Geh6E)1(2)ApAOH12UNarly preferred met hod of
nucl eic acid anaIyS|s u3|ng polynerasedrlven

arrpliflcatl ctl n ) )
The pol y rrglscu Sl.x fe?rggc ”Etglﬁﬁan Jrue lehc aci anal?ms 5 %@ polymerase
doovey nenal feadon \Aemharpplymﬁermt ¢haim aea;ays (d‘&]R)aalhleeptdymerase chain
fold. h he ...
4Gop3l RO ST SRR ER8Y BTl BASAETLAPE it
faldpihédeasedn cbpysnnmbai thrngg}nt}relufse of pohymeca&dbﬂemaaipjdﬁeaﬁon cycles.

t t t
s Ret LR PR i R AR B PRl P ISR B lomuctese
d@gt@mma.&quag:ed spessd ac apeibsratep firsHNaY @r&xbmmmfhal the sequences
[ t t th
St el R ShE DR Fr B s rargein

th)@h Y 6qUepbEsStita by gbﬁeﬂa&dd Foo exuiipple, fsjtqﬁehﬁse ﬂSqunlg ﬂﬁfﬁolymorphlsm
latl o sequence-s

For,a va
B DS HOhD AR BriP TS SERer P 3 BHG™ (1B et PCR
privgé>Anp bley awedp witich }lly_fofri_ﬂi’ze parthéie u_fg aendwolty nttephl. s -592C>A
not re t, an | jon product i S not
roRpblm Kb e iticalal B TP RSP JORBHESRy hTaR fispipn product i
rlof\BbR} vedia A nplHiatien RS@@bto@SPcﬂinﬁGﬂphﬁsﬁd SYSIﬁerELQARM&rtan also be used,
I catl O U at 1.on
s e L ErOPears By ARSEaiPT #PBHcaBoaa o 2% bl Newton e
aBN298% ethebymplifial prcﬁiumnaieothe@rah@llyieﬂt bpRingld ytradeli wiormation
p@ﬁmpgpgﬁg‘lgggéﬁgg“{gﬂltgl gorrll%rlentiioen% tecﬂgleqsueg i eenrgltf}ll faXy Wfferences and

these are then sequenced and compared to the normal gene sequence.

Other suitable amplification methods include the ligase chain reaction
(LCR) (see Wu and Wallace, Genomics 4:560 (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,
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these are then sequenced and conpared to the nornal
gene sequence. Ot her suitable anplification nethods

WOi200d/18d&40t he | i gase chain reaction (LCR) (seeWTaRI006/005438

Wal |l ace, Genomics 4:560 (1989), Landegren et a
Sci ence 241:1077 (1988), transcrlptlon anpllflcatlon

»&@@Q%%ﬁm@t%thp{ stM%HLdR d"ﬂ‘@ﬂ@ﬁ%w&@&ﬂﬁ@st%@d DNA (dsDNA)

-sustai ned sequence repli cat
a§ Cheanaplification atqdultsdo a rivae of skoati30 &1 00USA, 8Fpd@ivdly.
(1990)) and nucleic acid based sequence anplification

( NASBA) Prmgr gﬁ{ ! &f tﬁ ﬂ‘ltfén(ﬁ) S &ﬁ%ﬁﬁ‘}g? defYRENBion of the
i sot her mal

|ons on I sot her
nuckntide sqqtulemre ofte pa‘rtlpml@ducbo ogubneesi usiyigeP SR r BorcesdmRi¢A the pairs of

sgn&pﬁ ;}Ifgndeil (ii)l\cfig %li‘) ngﬁrsc’ E&I{J‘BQ grgne% th qgwges%ltlggeor su1ir88nd1ng IL 10

stqnehpesrlespdext tlov;aﬁryle ai?rpihﬁ;eng DNA( synmlﬁestsmf tbc gaenitself. A complete set

i-nvention ar for et n
org l.E}CIZ SE PFIMELS glzovlvjses cr:le esis af aﬂarfﬁhcu gl%é)t?{es tfub gene codlng sequences.

Thei s2g oPPRmdr® rprefmabtyl ﬂlOWSh‘Hnﬂ‘EBlB S)fdfot]sumgbm-asdrmda&quences In

gglﬁirogxu ﬁlgﬁ}?eh &pqcﬁﬂ:ﬂﬁ”&g&&gﬂ éags usgc? gbueurc tp(gmaé%t pm@al %rnly to the IL 10
atleipd whynengoam syeplaesi by ah 1’t hadghoe will salyf amléhfy a product in the
se pr nt he [ . .
REfoebreo e B ppualdin s PrieMglare VR Ra St Ehed T ifhission which
haed b@én @mlglrﬁéds bprist el nadyl 4ive be sotebessd asing aﬂdthpeaﬁc probes.
ntron.and exo es. In
et PROLER Ges Fitlel G PUSRIT aioEh eV HIah fonaiRers FREiqRepthe gene
seque@ad: h@fHoy‘mththEh—692¢>A%<ﬂifﬂ16ﬁp¢ﬁsmmmr6énn@:lé%d Shgomer may be
e naA.a t hus w r
sbiitt AL TrluRSan e e coRiaipding 12 pady oli B BF Polymorphic
s@i‘ﬂén&@qmﬁﬁﬁﬁfat@ﬁ dfhlelelspd&ific @&blﬂ:@ withi &fphfede]Ibe@Bequences can be
qpllf % % of PCﬁ‘wa g screened usi qg b d
AT PP e 5B A TB e POt 8 OTHULS: BOBBREAERS ThdoPBF EUdE pebe under
sﬁﬁﬂ@ﬁﬂﬁﬂﬁndl@éﬁiﬁ @ndibi hn@@ﬁt@ﬁtl{bsﬁ)r@sefne@ @ fheOfanidpolgidephism in
equence, h rlng t he -592C>A pol ynor phi sm For
t %ﬁﬁﬁFés“B:%a @5ﬁg% €pe about 20 nucl eotides in
| engt h, correspondlng to a portion of the IL 10

pol WHtidtipEefoRAUBIN & llleﬁ bﬂidtﬁi(bdlﬁi dedéct (pf)ly&iidrphﬁrrﬁ pectiddsahe use of
probes with anplifi 9 ue
“E)aegf PRICHRG et [—hﬁﬁ; 1fjcat (ﬂ:‘: afelﬁ}\lg\eq,equence that contains the IL

16892 & ?}Jollﬁﬁbﬁpﬁls:?h Q@rlhte@ﬂ:ilgi rirférodk@eridivthefea&idn i@@afﬁied out with a
hybri di zati on Eondltlons I.N tes t he resence of

Pé'a’i’i’r"é BN p o BStER fipab (a gobmepRm of interist! Uling only
Iﬂl@&ﬁﬁ'efth?hwpﬁbﬁs (&mrh@ fin mn@Fﬁfr@abxtahélyn aéuahbﬁe tthe primer

%ﬁ%?"egﬁt@%fcfgﬁéﬁvyone e it eprsein s PYEORERG ofzexact mass of

tﬁméxt%ﬁ&létﬁ PEighekr h@tde&eﬁﬂi@édnélrédﬁ@ With MALDRAOA (Matrix Assisted Laser
ol ynp ph| sm. an_j. nt ern g t§r| ner extension . reaction is

piptie Igpizatipn i Tams of AShEPeOWRmE Y andh hster @gptes generate 2
pefil@thit@n BelumaRbiitionsly Aistinphisk&st . Using only

Invasive cleavage products may also be detected by mass spectrometry or by
fluorescent based methods. Single 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
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di deoxynucl eosi de tri phosphates (ddNTPs) in the priner
extension reaction, the prinmer will be extended by

womobe/1308u® base which represents the pol ynor phip€T/iH2606/005438

exact mass of the extended priger is determ ned
directly with MALDI - TOF (MatriXx Assisted Laser

,9&&8{&’5&&&& R f@% Athe fﬂ %y Qhvdded o E)iexg?‘?e%o?lze and cleaved by

spectronmefry an Y ero ygot s generate ﬁ
tbarcnb)emcjrmlnblngl;@eﬁs b§/ cdimplldrmepuaryhleades hnvhass icleavagke eeaﬁ@agdeasmg the

Lg{;&gﬁgltzl?d thkge&grgail ﬁﬁ'gﬁg %Xtre] o?lq CiIQuE! 'Bhgfllent can be

uor esc n sed nuc eotld
agodmyplishpdlias desc(iBidPaovaoe baehrecugljarkﬂéﬁeobrcnmzymelmkédl antybody to a

%%Pl% Bmec{ir%sn}e‘cf}ti r}('ﬁér%[e%va bg ﬁé‘Ir 51%?8:}‘?%%)@?132%? and the process repeats,

recogni é spec
s@cuheat}eadclegvedz sgnebpfqbce a‘(cyl}nmuldutesaﬂ" henignalAis tihnl\cﬁm”e ramplified in this
ala d_Si naI robe are
R BPT ol B BB P oo n e e B OB b
overl aps t he signal probe by at |east one base
r epr\ésemriszr; gevehed pB @ phism-ddhitsininguaigboucledtideh enay be immobilized

c?n: agaylfionp Fal n ‘%ﬁ]rPgﬁ 1pd)ugeﬁiE )ﬁyghgl%da Gith ﬁeiﬂg?&%@%% %:nglﬁﬂ)lex PCR

con e UnC ure
rézicalpnaibdamdftbfrpar thie 1IN 4 of an adhdldddﬁbexlldlespeeﬁhgwbziddation (Cheng

hsrisn e ot TTOHTRARY 1 R RER, Bopegil i ng

t he unhybri di zed regi on of the signal probe. Detection

of t he clheamejbrity a)@nhﬂtdia:gansttneasamodqstrﬁlmdembcars incorporate nucleic
aé ]g/r Qﬁed ;icprg;\élal Cle%)o%t Q/Y}rleenct robeasrgltia‘clﬁes ftgod'ﬁlteec{ theARresence of the
telgeseggences, ﬂ’le\hn(ﬂogmlsamptebt@ HS’eyh'fail}dEd emchrasl bldvel or serum, may be

rocess repeats othtth cle ds obe, . .
BB R BB i A el AR S B0 P Pcic eid may be
pi‘qtdnedi 1rﬁmi1duh imyatmfamﬂutalatietramdmcﬁthaszﬁgett shqw:m:e,reag ] denaturation,
ns Lt e t.echni
rﬁs f‘iﬁ‘ﬁﬂg {tlrﬂnc Sf%té?}?‘i}?(ﬁﬁﬂ%gf §8E1Bf8|&érbgt’ | 321%8%\(/1 rgglon of the analyte
riutteidadid 2Zeaallynmastriyd anlest |paetially”sigR-strarided ) todoein hybrids with the
bridized with the ucts of | tipl. P .
tpREating S t RaP e Brif e RngReo b thbre i GF gurganesh denaturation
Vﬁllhﬁitebl_és g@ﬁhh&%ﬁﬂ(@i&?gﬂ? IlﬁsgiegQngrgji-ei@gigﬁbllsadtrandai,i thg sequence will
e a : . - . RVB, aneda) . :
P?ﬁ%aﬁéepsﬁ E‘{\/@%fle’taﬁ%feai Qﬁﬂ%&%ﬁ“@“a@&i&?s“&ré‘g@ bbb VEsechniques
kinoGaripokedre nucl eic acid probes as a crucial el enent.
When the probes are used to detect the presence of the

t ar get nce t he bi ol ogi cal ,sanple to he .
analyzed AN Hnd-ohe Suf BRIy B hrdtechopger conditons
veith @edimbh:estiihléﬂﬁbﬁd&fﬁhdsnomf dhe earga esdqadee dn thbq)robe with the
S e nucl.eic acid pared i var| us

e g g gttt Bhrne e P geron el ereBe SRS uhél to bind
toehataublatd edh be Qﬁztdel &drhplatetli g@dplerRntaey &Gtthé)rﬂikcgétedle&glon of the
or d lotti targeted region of the gnalyte

g d0 37 1By b ST MG S coN RS peg e afil i order to prevent
felbd gbetiedss Blodeter! GodditiohNybhighsstihdenct Bfe used only if the probes are
complementary to regions of the chromosome which are unique in the genome. The
stringency of hybridization is determined by a number of factors during 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
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targeting sequence of the probe. If the sequence is
naturally single-stranded, denaturation will not be

wormodlisem. However, if the sequence is doubl ePetivEmoesthos438

the sequence will probably neeg_to be denatured.
Denat uration can be carried out by various techniques

SN &F Hi r%rraer HEE Sudd |t?1'pfex@sc hga?draglEﬁQeet@nglay be desired to

anal yte canh be I ncubated un condi'ti ons whi ch
ij@ﬂd@th?@@%IOédﬁymngiafgﬁtmﬂﬁms of the target sequence
in the probe with the putative targeted sequence in

the analyifeic T&de: .Hgﬁag nt\pﬁ BE Oﬁ?ed’é‘a' Bg {RhUSEHitiGns as salt

bind to the ana can be na e conp
coonqﬂtr@nrem @mypqr'@turqa o1t eIt salvert; @hadﬁltlm doHbedasq cemaposition,

‘of -'EF B[e ?'hl%hfﬂ NAANRHY rﬁf?x%jé LdfHIR1¥kiBe base mismatches

e 1n or 0 prevent al se pOSItIVGS

blelwmaéhe hygidizing 0nslemfac1|dﬁ s vl be rgdir gpriediaigd &y theseypkilled in the
a'rt‘tiI SttHI? e?lri qpr\%éex@hﬁe GBI RIE R r# %1 Iy SN te?[élpetrmres in excess of

are unique | e genone.
3§i’¢,| ngmaﬂy iof exvpdsr pfli373E.i and ipsefdeblr m rexdesbyofadFGnifdringent salt

c8Bd1fn%§£ Qifi 91%‘i+zﬁ‘g¥ méb{eks HEA! ;166&) ﬂ{}\q gL E&etlﬁﬂsgkbd‘gnM and

ure, 1 nc erature, lont'c s rengt
preﬁapbbd Iessoﬁ),anp}()@th eHgWhver,athxd coortieatianaof paragfeters is much more

These facto I
Wignl arq t‘siilaré tthe Peas%ﬁf r{l}ls su?glecf%%}nﬁ{ege% kg %e&fllg{l%esw&ls% hybridize
shveaificlly t@dhpleﬁDnNm gsdéﬂauehaum doaldmoas oo forml@pRexamabther higher order
nbcgtrr)r(l)r%et'xle(s) s plﬁpg}ha 10n o h ﬁ?qé)t 9 ultzﬁ%yﬁg@rn $i%ation conditions
are well kxesn irgthadrtapl exes, et c may be desired to
provi de the neans of det ecti ng target sequences.

Nucl ei ¢ ﬁe(t‘ec(ijlogylk? 9 Iozf%ltlé 2 ulWI &'1 lprel;" %stﬁgl a(%Cgﬁ(lpﬁH‘l%H by the use of
iy SEHALE SYDY g

condi ti ons as salt’’concen
lmeanmbsolensuveiyn thddxrbbeomalyd)d helabeisda b:tﬁnmamlxa datgctable by

| engt h t C ek -of
SR e%ltn Hlé; vggggpégjndﬁgﬁ b s IXI%) \Neen t rect?x/% nglrggﬁlggu@able labels,
alntlcﬂneﬂmdacfbxdmbehmg prdbes hadrlmddi yreabm\ennatthel oty andomelude, for
t.t e condi ti
i mpleg sdifai 1tk witkh BREBE b GTRERY L kBRI héBh (e nick
ttaylp]lanah | andomeprirai sy @ﬂuaisﬁhg)ahxdtlpr ﬁﬁmaiahygnqupemesmlummescent
SPege e P R L 08 et oot e BGELRE afybSties and the
like eV exiahing df ekis HabianclZe afel kodoueinethe art)@and antludathase variations

f ameters i s or t ant he ne
e B BT fegrtp LHE BFoF 5B At el satgf e Bgmaefials andior
tha/tbgﬂnﬁhngt}&pﬁglhaﬂl feauhd )‘fnet habelag! Iﬁﬁle@NA(\ UﬂﬂﬁlﬁerC@ﬁ’ thedsé variations are
candi fions t rmtr 0 r
ROt b e Rt ah o SRR SpaShitkhert, H88 LIS, 1 ehdheen et al.
Saiehed, B z:a1290 1988 MittlingNs3A NES Viedt) an@,\ws 106;tahd iArBPO Publication
No. 225,807.

Nucleic acid sequences having polymorphisms associated with acute renal
transplant rejection 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
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Detection, if any, of the resulting hybrid is usually
acconpl i shed by the use of |abel ed probes.

wOoAlb@r3asi vel y, the probe may be unl abel ed, bwCTEPROIS®0S438

det ect abl e by specific bindi n_glcfy\jth a ligand which is
| abel ed, either directly or indirectly. Suitable

ﬂe?@@tbﬁ f?’l‘f)ﬂ:rﬁ@{%mdﬁ) ft}QJ t %qggn@ ‘%Iﬂffﬁgeﬁpctokxﬁgmgswﬂl be used.

are e‘art, exanpl e

Heldidization\stringebey mawhedeﬁsmgl 1b®mmmnpmlane@|s @gpektn@,\,ﬁqr example,
ER;aplggl% §nee %x%eic?édc KA* FH aie! AblIP that 2R oﬁ]oBE' BN hAR' be completely

I nasi ng uor escent gr oups
cmhqqhmmtawegbedmogs argpshogen which ditle et angspeaﬁc/adventltlous bindings

lgzr%trr‘itl%qgngm%zgh%%gered di oxet anes), enzynes,

i'esand ke. Variations of this basic
schenme are known in the art, and include those
vari at i ovy erteanf thamiethada te detegs polimenphismstdescribedabeve can also be
be dgt r apegus and/ t
&sgd E)]{ &lt Sbﬁglée{l]a é&cﬁfé)trr]lt ? fhd Ilﬂppﬁg %llrjllaet v, I\KlerrgBIIymorphlsm
}mfemhefs&dcmnb&dl ons are revi evved in, e.g., Matthews &
Kri cka, Anal. Biochem, 169: 1, 1988; Landegren et

4 % i; ; .
nggga%g‘gdez A '21%1%55:1 g%ﬁ cll\f%:xg {(JI %ﬁglﬁkjjo? %gwélg}%gsana@a molecules
Wsluclh giay bad)NjAs@quarmcégf theviugtgopdé bases T .SPrendiSs ocRAhe domprised
t
T B e E e
ck)dmg&tlandtoabtls&oh‘gpltﬁmd)tv\]i’ctlymudlmldoﬁnqlml@an@glpe identical in sequence
£ etgole’l esegpfueeh € E)Vn lcangtr{altﬁ]rgﬁg c%ﬁ(%{llﬂgg)g rrg%;ﬁler%blfc‘fg;eg%%ﬂke codons which
elnnwdaenthecsanﬁldnmm atlr ast thet whihgn faindpnabe satdralthoccurring sequence

ref renti, ybri di tQ | ypor phi egLon e
BEE) G701 Graskod” Wpidond pbReRRLY PBRP PHiglf 0y B e (1990
Retieenoss palydudlydtidedhalatilesnmapindivde codorfsorhitin e&ptresus’eeonservatlve
Protocol s

{.
ol P« GeierRee Tod poll i Elige b Rftestne genomic
BWNAulretDEA. he mdkeic ad@%hay Hes bexasyplletically gdnersged DNA (e.g. the
i1l b fectl
p&8ﬁ’b‘;ﬁ ﬁéﬁ%% lﬂﬁl"ﬁégfgfg\g{ seqﬁgﬁtr:efecst )r/i ngent

conditions w I | be used. Hybridization stringency may
be | ‘&&euﬁe (Hybrﬁdlszﬁiml ‘hassusad bérieing réfars ex gectbdiy of @ ﬁrst nucleic acid to

nts ar.e ex ecte e res
BT B iR e e RGBT 5ot B ESHe'ackd Wes no
K)ibﬁdlzte it® msy auidkeic had erthenfthanitorthié @cond nucleic acid (e.g., when the first
I c/.advent | i ndin order to mnim
HE Ry GBS P s Mscecerd essctc Elbe) P Bigf Ructec
adﬁhlﬁral saegplexblnreintha hpbridizdi®nus obd et forimedp ptStngency conditions™
ctjon of t I and £ h A pol.ymor phism ...

REPEF e HEEmte bty i Fedrs RRESARAE e pditions. eg.
c@adidiont ef @mpeeataierugidebubfer cendehieatidrt, ahikehOp erblitcleybirézation of a
particular nucleic acid to a second nucleic acid; the first nucleic acid may be perfectly (i.e.,
100%) complementary to the second, or the first and second may share some degree of
complementarity which is less than perfect (e.g., 70%, 75%, 85%, 95%). For example,
certain high stringency conditions can be used which distinguish perfectly
complementary nucleic acids from those of less complementarity. “High stringency

» o«

conditions”, “moderate stringency conditions” and “low stringency conditions” 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
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whi ch may be DNA, conprised of the nucl eotide bases A,
T, Cand G or RNA, conprised of the bases A U

wo(musBgsut es for T), C, and G The pol ynucl e®OTder20085005438

represent a coding strand or i{s conplenent.
Pol ynucl eoti de nol ecul es may be identical in sequence

i}lgorpglgéesc@ﬂ{ﬁgggg}c%iep& | Sfl'fgae&%clrt ?kﬁ%ﬁ&?ﬁs‘%ﬁ{ch ¥RtePnidFtYie stringency

I'nc I'vé codons code € sane am no
dbiydridizatidradepehd oht psly bouemic strengtle (gt U2XR IS4, GEE §FE).Ng

e in " A o O i it e
tgﬁggrt%g,?rg &é ? b%onﬁ'%‘fﬁﬂh%%eg gg g,/ 68%&%&3?%(#%&5&5&(% 13 §Zthbilizing
age ty sl asdoiroenide loe dehasringygeantsciughl as $08idng alshiooHactors such as

eprese conservati yve bstitut] . of ] aci
T A T W Y T
HyhA dizingedotidencEhandnthe Ifeiqoerayiofl oomuyreak s of sobsets of that sequence within

nt heti,cal.l ener at DNA .(e.d. the. product ;of a P
P Riosl s LERE S RN P RyftefhcohffticRt PG adbesfinbdBy
vagfieg one oiehereofitbest paraatitérs twhile inadnthinigt a sindlaedegrecofddentity or
0 _a se ucl ei

to. hybridi ze ond. [ acid i a nner _suc
A RAFTREOIER S ni AR S Sl s PSR SR such
tharcleghieh cacdtdeast dbeiut thRdNattlenst st us BeWNat leaschlsiut 8a%4, dt least about
., ..when th irst nuc¢leic aci s a hi. r.,.

05655 4P TSl dhoadiiisf oD Each Mk fateid Bigigjeed to one
aﬁbfb}ﬁ.dﬁw ea9ing }@b'tidizjalgo@c@r&ifiﬁbxﬁ ﬁghﬁra&é\rel dfhweringency at which no

r.idi.zation is to.be perfo d).. "Stringenc " )
R BRI EREe Rt 3B A BER PR R EAtion AT GPsarad ggpdifions which
witallo® atgivenhiequonee bakyheidiand gyeddttioeptwith smost. similar sequences
.condi ti ons qg enggrggure and buffer concentration,
IR THRLF ATy q‘é%‘?‘r P%ation of a particular nucleic
acid to a second nucleic acid; the first nucleic acid
may be perfeeaiplaty Conditiond 8@ Uesceibep ircKeiusg ™. H.antISeA. Aaronson,

second, or the fjrst nd ,may, share song.degree .
A B S R TP TR 0 SR 858 Bt
MOReuldrPBioloBB %oél_ﬂmley &@bn@éﬂ(ﬂ(ﬂb ,Bxéhiswlﬁ ﬂésﬁﬁgeshhg Heterm}qnation of
styjngengy. conditipons ca e \use [ I st nguis )
rshrgongioBR AT RRAR e § UEREPEersy FORIPBHn  AULEE Bithe step in
WSS cSTRbRHRE Liafally Yet 50 b Bddérming e Atidint@Rdével OM®mplementarity
" noder at e strlngency,co ditjiops" and "low strin %ﬂﬁy

of Shedttirtshis Gepgrally gt dng rar the st mPSTAtaRSt ¥
X185 1R GhyBAd RAGRS o doudd) edch2CIY, il fik fRY®Esh temperature is
6.3.&-6.3,6 in Current, Protocols._in M]ecul rﬁd? ol :
redursgisRolding S5C @pcstrationegpsaRy Mpws HLBKLEaTONKfodR fipaximum
eRtedk 88MIsmaleiAg Yhbay tieSeqsenct2Bdhybrididee GRAktall$, doubling the
teachlngsT%f m%lcP arelncorpqrakf b ference . .
RBEFFFIONPhES @ XS HHHINE TR i ¢ dosing heppguidelines, the
wWidshin3@6Rp¥rafifre OMPBd Qét&dhined eﬂgﬁﬁﬁﬂg R high) b defaté 8Pl stringency,
strength g;ig., 0.2X SSC, 0,1X SSC), tenperature
degenging pp ghs lewsipbmassteh soughE, 680C) and t he
concentration of destabilizing agents such as
formam de [ ed@fpleld I0MstASRNCH WAl EandD mipPRe WakkingirB®solution

c%gtafir?igtg 8.r2§( SSS%)(}B].I‘%SSDS for 10 minutes at room temperature; a moderate
stringency wash can comprise washing in a pre-warmed solution (42°C) solution
containing 0.2X SSC/0.1% SDS 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
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the length of the nucleic acid sequence, base
conposition, percent m smatch between hybri di zi ng

woseaueag®s and the frequency of occurrence of PEUOIIERRI®G/005438

of that sequence wi thin other_ppn-identical sequences.
Thus, equival ent conditions can be determ ned by

Vi e Qfmifd b WHd Brget nucl d
ABRiAg ARl LRLeF oPlachlGRT sBAAIELENSeNDIC Gract puceicaci
Ibelteméenndﬂ@nrmerrmqireb@usﬁdl d rol ecul es. Typically,
conditions are used such that sequences at | east about

60% at | eggsy tre szwsgche"/ e AhclkRa8H H&éhtﬁg%le filve t‘?cﬁ§$re used as

about 90% or t about 95% or re 1dentica
Psakds agtpmisners mms hmasdhqs@dieﬁ@lb@ﬁéemmt ‘PspbesBpr Prlmers are

o‘ﬁ?BMucﬁ&)tmp fath mﬁlﬁ%c}]@@m‘:ﬂﬁg 2alite rﬁgrg{pr@o L eY& k)le%en]tarz strand of

rngency |zat|on occurs
ratclemlcgdm%ule@h Sachi mnb¢ssmfi|nrsner® bsbrdegwlypephidié nudeis aads, as

rﬁﬂd% glelfén e?%asc%hye%4sﬁqug§(? lt991)hybrI di ze (e.g.,

ectlv nost sim sequences in the
sarrpl e can be determ ned. Exenplary conditions are
descri bed A prateaypeimevicempaises Segionmnoesomde sopuénsd shat

ngrlfé{}@/ {301 P9 %Q)g 5 q?pécgm(p']{% t %@Qgg% 18’§§ﬁ%[ig?%kbr?%ﬁments

rren cdol's’in
abplie40, &8ong5, cpz@@mywe ml@hlddesﬁﬁr nusdsc adid nog¢catediomaprisorg a

c%Bti%@cﬁﬂinrﬁgleS@g%etqh%‘c% fI%Q{% SE’cgﬁg At ¢ rél Wed é& pRftibes2 is

condi t1ons. p |n condit1ons
replecaddhyain 4. The nscdelasad analedudesuf thee lavmtmnrsunh hethobe ddscribed

f s '
SOEFT BT 91 0000 o TR 8] bfgvs o
Iaqnmlcdlmfamnaimnquowdsd hemih B ekymplej mirldihacid muié¢culasim be

r al %flsghte%y t(}ixlé po?}rélﬁerase c'hg% r‘igq‘?} o%q{s]f?grgt rt% 5o gllgonucleotlde

ease
p&xﬁﬁl@lﬂe.@gnefhlﬁsmit ah$aggd DalNonp 5td16 (ﬁelwmplsn'tehad)f such a sequence.

bri di I d i i on..of .
BB R TR ep) EFGER TP ARR G IR TN Bl it HA
Eylichd Eréenes:, Pr‘ekseNEaNm, D%Zt)ﬂP@éPaﬂmmb A Guidego ddtleardriand d

'ﬁ’n‘gé{g@ Q{%h nglhseet flg\/%qagod e g aﬁzgg%s(% | 1@%@] Wattila et al., Nucl.

/&zdatmk ag: 1596I7c6\1\9951t);rEdkgﬂmcyl \MlMeﬂzldmm prdiearioas bilAg1991); PCR

i Pl RonEeafof B it 4, P g g, Tl Gic acid

rﬁ@lﬁ@ﬂés&ﬁn\lﬁsmﬁm@ed 0sifg pPDBA)ATRIEA 08 gendrhieDN A2 &Yemplate, cloned
15 m.nut es

| ution containi ng 11§ DS for 1
i UFEP W GV HHYH QICPPWQ’é’Héﬁf{ WERRACEAN S APF XS
washi ng in pre-warmed (680C) solution containing 0.1X
SSC/ 0. 1%sbkesfoan idduda muisehiteit p(ﬁﬁﬁlcldawdb haadhedeap alalsdl@s reporter

mcﬂecukl)e ahd rn];apyrgeglserde OelaSE) age Jther po ﬁrﬂuﬁ tka% seﬁuences, having sequence
similarity or being proximal to the sequences of interest by standard methods. For
techniques for preparing and labeling probes see, e.g., Sambrook et al., 1989 or Ausubel et
al.,, 1992. Other similar polynucleotides may be selected by using homologous
polynucleotides. Probes comprising synthetic oligonucleotides or other polynucleotides
of the present invention may be derived from naturally occurring or recombinant single-
or double-stranded polynucleotides, or be chemically synthesized. Probes may also be

labeled by nick translation, Klenow fill-in reaction, or other methods known in the art.

The design of probes with the appropriate size and sequence for preferential

binding to target specific sequences as well as hybridization conditions for their use is well
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obtain a desired result as known in the art.
Equi val ent conditi ons can be determ ned by varying one

woooassgtoof the parameters given as an exanpl @CTasP2006/005438

known in the art, whilemaintaipning a simlar degree of
identity or S|mlar|ty bet ween the target nucleic acid

quﬁ tﬁei %g.d.ieg I(}i %p(r:l!llqg{t to@&l? I?I? %\}fbflgc?ﬂatrlr?gollgﬁ{lg}oqﬁrﬁgs 1, units 2, 4,

aspec I C acl ragnen ent
aadé, EsddridsMpAolsxdsl etral.pdis nt99§ Portaws aifsolw@dhecasietst@wces having

ag ?ésag{ alpei]q ?{t dﬁ&‘cl?%ldeg E\%Eall)ggt lerrt arig%[lg 15 e}{u%leotldFs, élnd fewer than

gonuc I'z€ I n a base-specl
abatm@ kb msualhc fm&pk elmmlmuy 18t kta frhnoh pnlymhcupblcacqwlence are preferred
nol ecul es and rs i
ah Pt e, R CnBleGR Sre BORRY KL s BRC KRR ¥fmorhic
sédﬁtknﬂ:dgﬂoﬂeﬁ)@& (pl&%)whléh preo pwxomalptoi zxrpblymm‘phlcsegloa may also be
rqgion Ej.nuclq % ence that hybridizes to at
fsduyevalitipe 18 grd BTRIT e about 20 25, and in
certai n enbodi mrents about 40, 50 or 75, consecutive
nucl eot iAddesiotdd aabnm:l ei aumberd ofolneatP@R cbaspdi sirexpizg assays are

ti f | D Ng,. 1 .
GRBPUHE o WS R, REHEAGRLL PSR 50 i i e o an
anulof sich @i thethyl phasphonait bamonavqﬂmmhs wohmakphdsphediester), to

l,bed ab be identifi d
8 T B e o b eniotiobisigofhdulBetnen enmyme
covdlethyelinled tp rtbe/pfiﬂxé firhehat. thEoovadaemrlnnkege duss Inet intextérd with the

sggqll%i&rojilég @)ﬂ)ﬁ}cﬁ a?' g"gcﬂ"é %rq%}%r?%glrlo g lﬁ?}hﬁ%ﬁ%%artggte nucleic acid complex
cah itl&&h%&lk@l@kdd@fap o lthie fd&Sprg?e%d?&&&@npfgaﬁeﬁldl dyuletrate is added
enment .of, suc

el e <BleP TR O G5 i Fpiea2: Aq GG it Fgtplopment o

li@inekdéAt AaPult réstibtirgoin dr€iddcrebbeAn sbiiditivity, F&F &€ 8Rdinple QslSt;mg to the

NY, Ny, 1 PCR Prot.qco e to Met hods
B LR PbACE S G giialind Pﬁlégg@mse cBrEgaies aff] their use as
h ﬁaﬁan&A rdee90§ee JMbbhili @t at., HIA.R.,NUelb11A61ZEs 1886.. Tw8-step label

y/ (199 ert et .al, PCR Methaods and
Eﬁjg‘iﬁic iiogle(slagg Kpowpdn the dgt- Ihessharasnvek o the principle

thRLa Rﬁzﬂﬁﬁ an@‘(fs@é}ﬁas, d1 gérhr'f* blE@ltl edt thé 1i€8)3is 208cheliN® a nucleic acid

clelc amdrm can nplified usi
agpb @Qﬁ &ﬁcécémlgél% and | ﬁege re&wau?quoﬁs@em specific probes

afdd RIs6 Roh Blnep1¥1e & tviikhia e GRGp 6T Bib 2R4mpl I et@PIBRCAlele specific
anal ysis. Propes can include an jsol ated

PRI HIEIES (HTBREsaPIoAEHE T e PRSPOSS (RqigpeAhisms of this patent
agph@@@he and nmay be used to isol ate other
pol ynucl eoti de sequences, having sequence simlarity

or being proxi nmal tothes uen es of nte est %‘d :
st andar d" it SERIPIBothe; 8 HF fdré%ef f yicli acid probe is

SA&nglf‘%éU 2888 byesh aftiBody- eOéUﬁ l%tateaﬂn onk988b&diment of this
usupe

eﬁgyplﬁe lgg(lgglpgds 55;;?&11 gt hlhegﬁ%c; én@ la%rg prgg)e Hy rled?ztaltlon 1s detected by
an anti-digoxigenin antibody conjugated to alkaline phosphatase conjugate. The alkaline
phosphatase modifies a chemiluminescent substrate which can then be detected. For
methods for labeling nucleic acid probes according to this embodiment see Martin et al.,
BioTechniques 9: 762-768, 1990. In a second example, the small ligand is recognized by a
second ligand-enzyme conjugate that is capable of specifically complexing to the first
ligand. A well known embodiment of this example is the biotin-avidin type of interaction.
For methods for labeling nucleic acid probes and their use in biotin-avidin based assays

see Nguyen et al., BioTechniques 13: 116-123, 1992. It is also contemplated within the
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pol ynucl eoti des. Probes conprising synthetic
ol i gonucl eoti des or other pol ynucl eotides of the

wooesBns40i nvention may be derived from nat ur alPCI/EP2006/005438

occurring or reconbinant sing] ﬁor doubl e- st randed
pol ynucl eoti des, or be chemcally synthesized. Probes

F@I%/el G HR 1H€edti%geth§tdth®ﬁ le%cﬁc{ ﬁ{bye %&§ag§]of ﬂflllseﬁg%tlon will employ a

I n reaction, or 0 wn I n
Phbinvingef ohclec cloik pmbteh camlcapbldotpﬁmrw éMQD:HaZ dhle and MDR1

p%@ﬁﬁ&rﬁy@?sés%hm %IIA GhE @%Ar@}!;le Zb AQ{AGhE rés %e r{r;bq\?ﬁj)xfﬂh?sms in a cell

es as we I'on
smlmple; roisre then veslel kwdermmpltmentaryt to Smmlé ggnes Guemployed and in

p§¥t8Ct tb‘g’ o rr1nber Cﬁjtlf%ent %Ilbgsg%g aé\é.pllag%g?%g(g’gh}ée &iffefbnt nucleic

Féderier
aPalr prah&sseqﬁerp‘ei yhuc b@dﬁtalbmcimimmobs tapablagofabindigsto the allele-

aboﬁegp Yg‘gorpﬂllgj%%eaéntl edi Hl %gg aYl?nSG t%?ﬁ%%tggﬁ% ?‘tgratlons in this

redian. Bbdhit eintddikhentf moyn munpsr yofoprpbesc caetieened eardewﬂl preferably
.prreterred as probes. Al so contenpl ated are

RAGH b e B PePR s 01 BR LS IBrgHapR & BUGHERwish acure rena
tiMaselaierejecpombes whi ch are proximal to a pol ynorphic

regi on nay al so be used in evaluatlng nucl eic acid

sanpl es.

sorben: s Gl OB, BrdiRTle Bk ARPRt ARG renal
t@n@plpﬁmgdume iy patiegit,zks p&sfnmlh\e:muoaalsd r¢gfehe a(k(trcoatprlsmg at
anal og such.as a. nethyl 0 backbone. r
B TRt SR e Rh O SPRCOR S RASERRE i GRAETh Behe,
1ﬁl¢trtﬁttlbﬁy\86¢mﬁg:fbﬂﬂhrmnoomura' hicording brearyeyf thawethads é(rrwmmng the
coval.e probe uch, that ,th ova
shitRuGbubashRSE ot GrefrTan BHENbHER deafhg iR § finwiner
fblV&letditZ af the kit. Thhd pre@ﬂieylrmamfdﬁl’ﬁaatpﬂf&{ atl Qaafjt&)nfea'é@?ht for use in
ucl.ei c can e isolated away fro
Pliufy S0 due TR o S e Ll S nu i f Ptlgic pET capable of
p&dﬁdb 1\ g&b@cﬁil‘)‘l@"ﬂo &%trﬁ&ldl&ftjld Ef&eWTETN@ 196t th¥ ntifleicSicid of Seq ID
serve e.in col or _devel opnent
ol rhecein e wﬁiﬂﬁ?i% e RositRg ﬁ82 gt bapA| Iy another preferred
eSfhogirhénl $ayd atfl@isit anfe ﬁ%g’éﬁ@ lf&x Llfse hlﬁﬂét@@lrllglC:SQmA polymorphism in the
paration. of oligo nuc eot i de- al kal
Igﬂﬁgﬁm%@weaﬁ pu@}gef e ahych ybrigice £ 579 1 Max 7 ypder
sﬁ[ 6ﬁ§c_|9r§lﬂﬁ;nl&hlﬂwgﬁilﬂ ca@xtbledised fdti<| P@H%m?llﬂcatllﬁﬁ bba pdaton of Seq ID
wo- step | abe i fication, ne ies are
N&évwhlflhlrxc b pesition, i Suchaydeingrd W%HE Wsleie pgfigof Seq ID
Ndat3 angorll |igand (such as di goxigenin, b|ot|n or

the like) is attached to a nucleic acid probe capable
of specifically binding an IL 10 gene regi on sequence.

Al l @h e rﬁ&%%‘réfhﬁed’érﬁp§§mﬁrn@ tﬁé Ri® a8QIAbAATH c@hﬂfhs\éé 4théddt one reagent
g 8 of this eﬁggple gﬁ exenplary al l el e
tq getertitne 3t sblerolymer D& gsnpard/phie g 57C
pRly2strpRRE] MAHP Mm{mr&nﬁl Oholtipréferad embodikint Gk kRRomprises
the nucleic acids of Seq ID No.s 2 to 4 and/or 7 to 9 and/or 10 to 11.

Examples:

Example 1
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In one exanple, the small |igand attached to the
nucl eic acid probe is specifically recognized by an

WOax0td/1308p- enzynme conj ugate. I n one enbodi ment Pefl/RM20®&/005438

exanpl e, digoxigenin is attachgd to the nucleic acid
probe. Hybridization is detected by an

L¢ gl . geni n anti body conjugated to al kaline
okt S%%@%ggonjugate. The al kal i ne phosphat ase

nodi fies a chem | um nescent substrate which can then

be dete . r t ' i.C i ent
o oee R A IS DRIE Lol | PHEK] D8RR Gl s
vBicodeshnted e $h® phaidRacdgdetic 900ly describedduweid, extaphthe, 536 patients
t.he spal |, L. ' iae

Tt piRisacd B8 Rl AL HIAPRY ABBION o 12 month, open label,
cepeolldd oalltigentanplospéchige tstudyhdesigned ttol dsgrpandenah\ fup¢tion, graft and

Kk nbodi f thi l.e.i i ot hkn-.avi di
SRR Bt e RIPTRAS D, Y B0 Sy e

alogidftpeapiestsand their use in biotin-avidin based

assays see Nguyen et al., BioTechniques 13: 116-123,

1992. It is also contenplated within thescope of this

i nvent i Gthetrhain dithewasuol rainimérei ibpproybd cigys siad/ smpfove horgg term renal

I nvention wll enplqy combi,nat i,on_of .nucleic agid :

RRCSIRRs P AHiTe UYL MAPPRG ANBEB. *fectiny SRRy reducing or

efinliyatigdytlopporinkhuse, in one exanple to detect the

presence of polynorphisnms in a cell sanple, nore than

one probe conplenentary to the said genes is enpl oyed

alnd in FPQEiEI:lt@ Ubere rhxﬁﬁbrﬂ;}ii@d)@ﬁo?;to dfénﬁplﬁﬁﬁltioﬁriﬁhﬁ$ddfs3 groups. (1)
ternatively two or three di r nucl.ei ¢ _agi

‘%Flb”é‘é“ edé%‘ﬁc égYCO?E%“(g?JtE kfnéﬁ?‘?t‘li ﬁ%Wd escobtﬂ%%mg%\p(a%ﬁ)’e low dose

HElo§P onieTs AP fdllotved|byal@aRRCIn drth @Y layidBvigidrawal (month 6); (2) dac,

identified in p i ons_.of patjent ith alterations
NME EiSSIOWe‘B%SBEgXi @5 M’ éﬁﬁ&"d’i ?Seiﬁg" nunber of
probes can be used, and will preferably include probes
corresponding to the major pol ynorphisns in patients
Wi th acute renal transplant rejection. To carry out
delRetio®bhedRentOr assessing the susceptibility to acute
renal transplant rejection in a patient, the present
invention also refers to a kit conprising at |east one

reagent Rl d§SrbidcBRiRICthe Miofh&d corl&feTor i WeydRibpkittedfor

inthe IL 10 gene, instructions setting fonthAﬂ ) )
agpevebiorthe lncalothical gomsmistisss igrthe FrepeeBive entyigs All patients provided
VASEESIBFS eheldN B nses Estth &P bldot ¥ahBleas BE @séPRaked dtABIARI BH¥tsample

rekfctlpn her ei nbefore_descri bed, and _a contaj ner for
copldtheivithdspwn g tRiatmonth laten jfdhe prtigatedhgpac sy minde at

| east one reagent for use in detecting -592CA

pol ynorphismin the IL 10 gene conprises a nucleic

aci d capdbhe ssmplepwererastignqdnes ndepangepigrodss anka month after
sQﬁ&gleedoﬂe&FanhQﬁn%&»Jte bR dew £1d (;xgg@nd] W6d& I voaseletbdOThis was an

Se( 1D No. 1 wherein the nucleotide C at position 682
added mshareth ¢npurapatient ¢pndidentiality; frowlewsry @5 consequence it is not

possible to retrieve genotype information based on the patient's name or number used in

the original clinical trial. In approximately 15 years time, all blood and DNA samples will

be destroyed.

Preparation of samples

Single blood samples (9ml) were collected in EDTA tubes. These were frozen
and stored between —20 and ~70°C, before being sent to the Roche Central Sample Office

(CSO) in Basel, Switzerland, where they were aliquoted into three tubes and assigned
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enbodi nent, said at | east one reagent for use in
detecting -592C>A pol ynorphismin the IL 10 gene

WOoqpT33s®s a nucl eic acid priners which hybri diCZeEM2006/005438

Seq ID No. 1 under stringent cqgpditions and which can
be used for PCR anplification of a portion of Seq ID

bn]dep’ﬂ'lcfégt Lok B %ﬁrc@gé latbblg@o §s§3re '\pgﬁ%‘t :ﬂl‘é‘ﬁZﬁh B @amples of

nuc el c acl

Hlood Inehee 3 ar e entio e Rashe. Sompls epositaru( BPReighe Center
: o@ﬁ%‘rﬁgﬁ?@gnnﬁcﬁ Q%M%Pgéﬂ QWitzbifarfde ’Tﬁﬁ I’erﬁﬁﬁm?ﬁ%%%?quot was

gene and/or t
spsrkd BDBPHC fimhberCIin BAVEIDRitgehad. Alhpscedats peréirareddanh the

S?‘g[l)’ dlam:f‘lQ&{SBt \235 Ie}lgi(i:cocg%[lég g)sgft‘aga 161Pelgl%|6aer{dgr g_;l)edréc’tlr(ljgf pr%%e ures

lﬁ*@l’(m;pgmd@hmpl e 1Cohort description The anal ysis was

conducted in a cohort of 237 Caucasian transpl ant
pat i ent PNAovas sHisesiekiom00nd op harvhadoblendusing gtsiligy gel-based

| be t
ST ML bR BB M sy
Baodlﬁmrmht) hSanppleswéralgehotypafor oié differanit tsungbmuae}eotlde
&rp&ﬁglsggﬁtp@d%{s def’l” vad attélcgragﬁt %Sarsh);)ﬁlﬁF%bognreﬂgétgymutatlon
yﬁ;-nac(mRMS (tBRAR)iesiom Heermaud rpisinatchys betwedn thie[POIRY priiers and the
rec |ents
BB RRICERS e b g T i NI bt ey (1989 17,
25308l 1gfed SNBuh\WIIDDRI1 amdtThd0tand supiesahy aadlysechor rige SNP in IMPDH2.
ef ficacy, by reducing or elimnating cycl osporine use.

Patients were random zed prior to transplantation into
1 of 3 gunlps.of (49 pdiae muzaticats if MDA wastangibenal 3t esing the

nof et i . corticosteroi l.ow dose
FRsat 14Tt s RP G el BN RRERRE s1osghd 7). 2505-
Mi:)shlﬁw ﬁﬁﬂ@the(kiﬁéﬁch(}jl&)%al g?@leﬁ?{i{d‘ C)%/ﬁﬁnl at@Hthd Im/l?rdé)ﬁﬁe &ahi reaction.

, , St andar 0 . Se ctlono t] S .
Tridmthod i SR n S A RO H O bHE RO SRR S G0 a single-
tﬁb@mm@lﬁdhé Qse GfifloBssaénttpPolids QHh%iﬁHi etal /Bieotdcheslogy (19685 11,

respective countries. patients provided

‘?T 9&9? i nformed consent for their blood sanple to be
used for genotypi ng The sanpl e could be w thdrawn up

to a mq}l I’t]l'-el I%’E”(ej format hleesgerrl)éargtllc?nn E)P do b?eng(?gndte gimrplilgica{]tgdn product
is monitored using a DNA intercalating dye and a thermal cycler which has a
fluorescence-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.

The amplification reactions were designed to be allele-specific, so that the
amplification reaction was positive if the polymorphism was present and the
amplification reaction was negative if the polymorphism was absent. For each bi-allelic
polymorphism, one well of the amplification plate was set up to be specific for allele 1 and
a second well was set up to be specific for allele 2. For each polymorphism to be detected,
three primers were designed — two allele-specific primers and one common primer (Table
3). Reactions for allele 1 contained allele 1-specific primer and the common primer and

reactions for allele 2 contained allele 2-specific primer and the common primer.



Al'l the sanples were assi gned new i ndependent codes

and a nonth after sanple collection the |ink between
wotdoes/rsaswoand ori gi nal codes was del eted. Thi s PGIEPRMG6/005438

added nmeasure to ensure patienf; confidentiality;

however, as a consequence it is not possible to

retrieve genotype informati on based on the patient's

nanme or nunber used in the original clinical trial. In

approximately 15 years tine, all blood and DNA sanpl es

R e o

frozen and stored between -20 and -70 0C, before being

ent _to the he}ﬁé gﬂe[%l Ofic O) pi{: -
@arq(e};’ S t P‘?Pgﬁer ’ i c{tﬁdes € e al IeS e lel%er Annealing
three tubes apmgk assi gnednew, i ndependentDcadasentration temperature
barcode | abels to assure patient anonymydy. Two

sanpl es of blood (Im and 4ns) were sgn}\lt@toiilh%Mﬁoche
PamREkeEeRosiAQry ¢RER-cricdiochereent er jor Megixal 65

Genomcs (RCM5 in Basel, Switzerland. The remaining

4m al i quot st@FedCACCEEOEGTA the G50 in Bdsel , 65

Swi t zer | and., Alln A EPEHEERS; AREAEPEERE 0Ny t he sgnpl es 65
at the RSR were d

one according to established standard
operating procedur®ClLAng GCP gui del i nes. DNA was
extracted from 200 m of the whole bl ood using a

silica gel -based extracti on net hod él\/agNA Pure LC DNA
MBRILI43ATKI ML, RICRETIOEW A T@AsEhend cal s) 0-2 60
Sanpl es were not i ent ¢ si ngl

nucl eoti de po yrmr%ﬁl@grrrrsfr?{;g Ps %@?ﬁg a %:orrbi ngtzi on of %0
the anplification4efractory nutati on system ( ARVS)

that relies ' rﬁd@it ' beg ween PCR
primers andcotqﬁrg%e(tr;rgpate Geﬁéﬁgnp [ |eg§ accorg?ﬁg to 60
Newt on et al., NucA®@Ac Acids Res. (1989), 17(7),
2503-16 for SNPs in MDRI and IL 10 and sequenci ng
anal ysis for the SNP in | MPDH2. Anal ysis of two point
IMRRHRons in DNA WEETCAGASTOAOBATOYTGsi 1§ t he 04 61
ﬁ%? fication refrgetory nmutati on system (ARVS,

ucl ei c Acids Res. (1989), 17(7), 2503- 16) and using
t he kinetic tRer mElCEGOANCTAATCEDALRL 1df t he0.4 61
pol ynerase chain réécti on. This nmethod all ows
di scrim nation of Single nucleotide pol ynorphisns
(SNP) in a singletube without the use of fluorescent
probes (H guchi et al., Biotechnology (1993), 11,
1026-1030). In the KTC format, the generation of
doubl e- stranded anplification product

The amplification conditions were as follows for IL10 and MDRI1:
e 50 mM Tris pH 8.0,

e 50 mM KC],

e 3 mM MgCl2,

e - 50 um each of dATP, dCTP, and dGTP,

e 25um of TTP and 75 pm of dUTP,

e 4% DMSO,

¢ 2 uM ROX (Carboxy-Rhodamine)

e 0.1X SyBr Green (Molecular Probes, Eugene, OR),
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is nonitored using a DNA intercal ating dye and a
thermal cycler which has a fluorescence-detecting CCD

wocaoerassat t ached (ABI - GeneAnp 7900 Sequence DetrEPR0BN05438

Systen). Fluorescence in each ic/F of the PCR
anplification plate is neasured at each cycle of

anneal g(g)g and .denaturation. The cycle at which the

rel ati 90 81§ escence reached a threshol d of 0.5 using

t he ¢SDGr3AMN- Q{?Eé‘s viasOMURE; By st ens was defined as the
Ct. The anmp ication reactions were designed to be

al | el eDshmaZDi Gold BNAlmiymtnee @npldits) i cati on reaction

was positive if the I hi sm present and the
anpl® f # Plrlsﬁrsfleéeﬁoﬁﬁ E chyelli f ¢ ho

pol ynmor phi sm was absent. For each bi-allelic

pol ynor phism one well of the anplification at e was

set Ihs copcensrasion ©f thecprimers am%foe eachseny as ls%%gk@dTahéq }. 5ngof

.S Bl be c
I%\@?\ 91?[& IJ'%IXI lume wast E %c?cteéﬁg gac ?ﬂego reguce tﬁ)e B\Essfl")r]]lty of
cdasingneton b;t pee- adldtmganqﬂﬁeatidmpmﬂu&ef}& aaml pemdammanded the
rlrrer %T @T? tSactl s for aIIeIelcﬁé}
iBeqraprativn &L ADTEibtqTe AR AR REORTH?GH 3D ALgR rep for UNG
deg@@htl&ﬂsgﬁ@fexﬁltlhg 0B c@nteipitiggproddcta(llige e2a1$geﬁ¢ {1990), 93,125-
the comon priner. Table 1: 1ist

pri nmer of
198} g%swe}?f%ésw a@ca?l?%?rg PERPAEEd Sing AR AfiagPpng Lohot (Tecan) in 384-
iRatiMRplaeds idmitifled biNbelea¢ laBels sattvabd By Sﬁ@a

I thisra Ry
I%Ia%gﬁ;lg%%ia}&% Concent oo e ?%agzr%gnggég the rn%t were set to

ﬁﬁ%@l@%? &gsg&lmmma AGFEL afe@m le 5 sampl
0.2 65 T %0 435.{. AS| TICIICTTT %eﬁ samples

Ve NDInCaT ategesylts wers %abg?ﬁﬁ%determme that they

HW%%&@A&% 5 HIRAR it at 50°C for UNG

debrb NP3 Al Freridalyl doflathirfatihg ®GR 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.

The Cycle threshold Ct of each amplification reaction was determined and
the difference between the Ct for allele 1 and allele 2 (delta Ct) was used as the assay
result. Samples with delta Cts between —3.0 and 3.0 were considered heterozygous
(A1/A2). Samples with delta Cts below —3.0 were considered homozygous for Al
(A1/A1); samples with delta Cts above 3.0 were considered homozygous for A2 (A2/A2).
In most cases, the delta Ct differences between the three groups of genotypes were well-
defined and samples with Ct values close to 3.0 were re-tested as discrepants. Each assay

was run on a panel of 47 cell line DNAs to identify cell lines with the appropriate
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The anplification conditions were as follows for ILIO
and MDRI: 50 mM Tris pH 8.0, 50 nMKCd, 3 nM wd 2,

wox0oemessmch of dATP, dCTP, and dGIP, 25 mm ofpCTR:rPamm/005438

75 mm of dUTP, 4% DVBO, 2 nM ROX ( Car boxy- Rhodam ne)
0.1 X SyBr Green (Ml ecul ar Probes, Eugene, OR), 2%

%l’l%&%oﬁgr u é’%%‘&“rol’&oﬂle}éa‘?%%ﬁ]ﬁgte((wl\ﬁleWKf Shd AZ%)t The cell

nmer ase and prinmers I n an
lp@AN&otag wbtaﬁrmd é@ohhmébtrlel Imstituseo ar@ was extiastedofsingthe Qiagen

t

AP OGS0, A0 IR Tofl By i

Dlédsj vere doafipped bp DNA yequfen@og]t Blnmen mll lore DY AS ( (A1/A1, A1/A2, and
t : .
B S2ESk R PR B B R o gt
thﬂ’pttwfeem@tdtovarpbdd)aéﬁheaﬁtqfams phiauisd forthe somtyolfagH lipkGvere
e
san@bes i A dstafide a)rmlapgrthd Cu Qszilngp’ faneagh iwplloﬁs ggneratediby the SDS
égwcane)nd nt re<g té)N?he ex nlp { C%ltql %pneﬁl gtgbs sle.dﬁ H;titlafﬁllee‘gith the final
ar’co &1 MeRerarent By tEe Tabpr ator'y
genoiygestdatiftkdttylihs mdeﬁatcbrretcaies/va‘s extrixtet frdor the database and

RRCRRLTPe yte! B peb bR R RoChBTa i fFrps sppsical

aBallsisanpl es, 5 sanples were run in dupli cate and the
dupl i cate results were anal yzed to determ ne that they
mat ched. The thermal cycling conditions were as

f ol IRm\Nf’ol\/IlPQ)Pm flugle&ualéoﬁd}cpdlymotﬂﬂil@nd SN B)dahoopigf wasrdone by
revi Qus am nat.i n ducts, 12 m nut .a
Bifle-Prnata PRA S5ue e Sringon BED ek sesle Pt ang mie hee
chymiises (@BIY mhatpulhedrs asedab afiplifyathe egstiTéimkiong batinddr are shown in
neal i,n t% turelndlcatedl Tabl e fol | onwed
téae i aati §‘%6%‘? gf{) s aéfeébleggn&pwm ulgfc )ﬁ_av&é@?lg genomic sequences
WeRE LLSUARR tr fefen et (60p1tiMeDBEsignT MY palyphdrphialsiwaie faggtéd Wik these

were_ run in ABI GeneAnp 7900 Sequence Detection
Pgifé‘toérl’é“?‘ﬁéf’trsunents. The first derivatives of the

di ssoci ati on curves were produced by the SDS software
P%Prgerelfei%i-g&dcgg Alg‘f%grergsptogds to positions 668 to 682 in the promoter sequence
of IL10 as defined by the positions in Seq ID No. 1.

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.1.

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:1.

Primer MDR1 C3435T AS1 corresponds to the complementary strand and hybridizes to
positions 193 to 176 in exon 26 of MDR1 as defined by the positions in Seq ID NO. 5.
Primer MDR1 C3435T AS2 corresponds to the complementary strand and hybridizes to
positions 194 to in exon 26 of MDRI1 as defined by the positions in Seq ID NO. 5.
Primer MDR1 C3435T Common corresponds to positions 154 to in exon 26 of MDR1 as
defined by the positions in Seq ID NO:5.
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confirmthat the fluorescence in a given reaction was
due to anplification of a specific product with a

wovzehd/tdefoi ned di ssoci ation peak rather than  PCT/EP2006/005438

non-specific primer-dinmer. Progjct differentiation was
done by Analysis of DNA Melting Curves during PCR
Prithb OWIRO LS 7 ??(‘I grrgg_pdﬁdMo fRe cbﬁlﬁfetrn%t?rg s19R4 and hybrldlzes to

Bl ochem (1997 hr eshol

rositions d3tthtogk P irf ingeami @ef I%%IBHQ @ﬁdmddmtbﬁr m%@@lsan éeq ID NO.
he difference between the Ct for allele 1 and allele

2 (delta Ct) was used as the assay result. Sanples

Reimér 106PDH23i33 SHe Ruwoeresp@idy taipasidors 3487 ¢o oifsindetrer 8 of
I elta Cts bel ow
I.R?‘%H%%’g%%ﬁé‘%“\é%ﬁ%@%@ysg‘i‘ NG S (AJA):
sanples with delta Cs above 3.0 were considered
honnzyg
differ enceslt/@e tlﬁiégéﬁﬁm allgglqgﬁ fg&%?ﬁm ]jI@E v\%?é f’équphﬁed
in@Dlloeddtivad using ai\é}mb@sCh/\TttttadCRCRzaiaubmecl ose to 3 O
were re-tested as discrepants. Each assay was run on a
panel of 47 cell line DNAs to identify cell Iines with
Ron ¢heappplifiratiat of dred MR 2 frogmesecoaditoontwent s foloeach
assay plate (Al/A, Al/A2, and A2/ A2). The cell line
DNA was obtained fromthe Corriel Institute and was
X508 THs PEI 81y the Q agen extraction Kits (Q aAnp DNA
Bl ood kits, Valencia, CA). The genotypes of the cell
°| | hemBAKELwer e conf i r med by DNA sequenci ng. Three cell
ﬂg% AI/AI Al/ A2, and A2/ A2) were run as
#i2each plate of clinical trial sanples and
.usggnh\q ofel&rdNTe the between-plate variability. The
Ct val ues obtained for the control cell lines were
-anaﬂyd\éofeahqmmemnde the cut-off for the delta C
val ues obtained for the clinical trial sanples. A data
o i P& L ompliTaniepld Relyarerassl ues for each well was
generated by the SDS software and entered into the
experi ment managenent database. A data file with the
final genotypes identified by the independent code was

eXﬁ"B@ﬂ{e%or:fc‘HHgFF@o&ﬁtcagﬁsgt@d Qf‘zgl ﬁ{ﬁia@ HEQbﬁtﬁ)r; 5@5°C for 15 min.

clinical data so Identif %ﬁéﬁ he 1 nd epen dent code

felpwedty % arcles of 2A1C tondmis; €1 3PeDHE2 °K] fegl énin., and one final

eﬁté%%)l%ﬁts{ ?%f@@"’@ff&fspﬁﬁém (SNP) genotypi ng was done -by

randed DNA sequencing using an ABI capillary
sequencer and Big Dye chem stry (ABlI). The priners
Usﬁﬁe{;farmbﬁ V\glﬁ}gag P84 I'n@xtltrs%Ee Mﬂ[sﬁl ﬁhéﬂs WER Cleanup

In ta 1 an as sequenci n

plated orct Yeeandiiprpbpe Cgélﬁ@mt@nsl@q e perdorredeons EH ITé@érad PCR
&@Jhﬁ{ﬁﬁmﬁlﬁﬁig ﬁje}ise%ﬂ%& Qrgemﬂrke&%ka’iﬂg E RSB WE Brer’s

targete e palrs-o r set
instruction. After sequencing, the polymorphism analyses were done using Polyphred

software (licenced from University of Washington).

Example 2

Univariate snp analysis
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Primer IL 10 -5920A ASlI corresponds to positions 668
to 682 in the pronoter sequence of |ILI O as defined by

wotdoes/osiot i ons in Seq ID No. 1. Priner IL 10 PEIHB2606/005438

AS2 corresponds to positions 668 to 682 in the
pronot er sequence of ILI O as defined by the positions

i N Sefhel dRal¥ois was Ht%@ﬁdd&edl@)r'emyﬁn 151 The association between
3 to t I

correspon e conpl enentary ‘'strand and hybri di zes
aceurpenset oloRBAROBippsY6 BEovien Adide dreinetiprl a8d ogaeh crolpnorphism was

T T

veualpk.cfrET o Y0 91 ruaing adngistgtsgrediiommodel. posi ti ons 193

to 176 in exon 26 of MDR as defined by the positions

in Seq IDNO 5. Priner MDR C3435T AS2 corresponds to

t he élg'rtplhen@ﬂhtiis yofsalsanct afidashydintiodi betsveen fhesgenasypes for each

R, P S A M B I ARG s
1987 pddiit tesnss drbindependenex tast Pween MBREeragyphs fandetdhelmnccurrence of
. . . | . ' '
0 BSEAS R P ES LR O 14 el LEBER EATRIS,Fy e i
2t degpexsi dfi foeed 080 3Bott EMBDHR TH75741, it CBC dforddpEPbte grsup was pooled

def j.n t he ROSItioNs in Q. . 6. 1 Pri nmer .
RS B tE sk & SrilindE Sk 3, Diflyidhald GHRforethe genotypic
test hanolgn degode off Me&tin d$. Thé typed etrpr bhihegesotypwnest iwas set to 0.05

S ID.NO. 6. For 1 NMPDH?2 PCR twenty nanograns of
aﬁgﬁ@rﬁlaéul\s@ﬁﬂn%?ré"b@ﬁeaﬁ%w Fioey Wﬁe%‘&#' reactions using

a Ml research Tetrad PCR nachi ne. For the

anpl ifi [ he .| MPDH2 fra t .conditiQns we

S0Pt dior DR G &am gy SRR BT St 17) was also
pebfolded tdtednvk deedsbn@NFRssociatidn bdtwebn elacdilefrs iofiettis polfmorphism

0..6, U liTa l.d Pol ymerase. , The. t hernocyclin
B IbE o6y Reemte L BRAT, s TE e REad GoF s BRI dpdGipdense between
th& présencefafl 1 ﬁl‘l@d;ﬁ% éli’foé‘cﬁ@ﬂeﬁ&e of BBAROThé Q?rrkdpioﬁdingﬁod]ds ratio, as

72 . r 1 mn. i na

oC f , ’ d
"@ﬁtaégtg Pgﬁ) %(% ﬂelgﬁe inteTEwas coTBpULEd _?srée table belowy,

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

was computed with its relative 95% confidence interval.

For IL10 -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.
The presence of the IMPDH?2 C allele increased the odds of developing BPAR by almost 3
times (odds ratio (OR) 2.99, 95%CI: 1.27-6.99; p=0.012); the presence of the MDRI T
allele almost doubled the odds (OR 1.98, 95%CI: 1.24-3.14; p=0.004); the presence of the
IL10 A allele was associated with nearly 5-fold higher odds (OR 4.76, 95%CI: 1.59-14.26;
p=0.005). No significant interactions between treatment group and genotype were

detected for these 3 polymorphisms.



Afterwards, PCR anplification fragnents were purified
using MIlipore PCR O eanup plates on a Tecan

woiood 3dst. Cycl e sequenci ng was perfornmed on @AWEP2006/005438
Tetrad PCR machi ne using ABI Bjg Dye term nator
chem stry according to the manuf acturer's instruction.

Y ' anal yses were done
T&&?eﬁ%[ﬁg v%h@&%lﬁg %5‘%;1 g{egﬁgszlgkfrom Uni versity of
N2RHi48TTomp . Exanpl en2 Un| vari ate snp amanysi%rne
anal ysis was fi rst conduct ed Txp/rr eacn p0| ymgmohl sm C/IC

A AT Acut e Rej ect| Sh) il o 6.1
NePPaRewent af t er adj ustlbhg for 3t3|(@ét ment gro?@;§7oglender 47 (83.9)
and age (coded as a two cat eg;ggdt}eetégarxp%moedf_ﬁ,-_agw,
>50 y), using a logistic regression nodel .
hypot hesi s of absence of asscﬁ*é'?lt&t‘ﬁe‘tﬁjrfesbé‘twﬁé%r?filhe'o004
genotypes for each poI ym)r phmmczmdrtshe oeeplrzmenae of

A AR ,‘ %6. 4
With 2 degrees of fr dom For he C/C
e group vvas?gool ed et 4%‘6 he T g‘én%‘tg)

because it contained only 2 iGedotyfickesaly3=S.6%hit+ &fped.@l7

the genotypic test has only f..fFee

The type | error of the nennhﬁﬁ%ggﬁﬁ@@quwl%69%

Ta Q- SACAYnast nents for nul ti pl e conpar PeeeesyEr e made.

For MDR C3435T poI ynor phl sm m arl el i C LT gfad test C/C
: 20 8 (35.0) - 'Ot)hi .

BRERTE of aSSOCIatI 3 L al 1 el 6955 32(252)
NodiRpRergmhi sm and t he l&ccurrent@46f BPAR. TPRESE | el i ¢ 95 (74.8)

trend test is testing the indgpanflanssbehwren-boe
presence of 1 allele and the occurrence of vs{A/CBhCeC})

correspondi ng odds ratio, as SREPTYeLRdINE IS G¥o,
confidence interval was corrpuf:e'dswgela):t)abﬂ e bel ow).
For | MPDH2 T3757C, the cor res(ﬂ?%@%;x/&@é/cr atyi 78[1(55(%%]
UCT versus T/T) was conputed wt ve 95%
Legerfd: de semplenize pengroupoPR| eddo ratie (XQsds of£veate @sié'ﬁ ¢Eno event)
[9%%' c&?f&&&?tte iR aPoSRe @P@Eﬁcﬂgm@ YesD Qﬁéli&%ﬁdﬂ%stqe&séﬁg coding

category togeth cor respondi ng
testi see teartidé degteas af fridedaas pcmlurtee%PAlésBlmdylPregflm@teﬂalsctlon, df:

R associated with A/ A genotypes conpared
° ({egltete%fgk?%%g\r C/ C genot ypes.

Example 3

10 Multivariate snp analysis:

The three significant polymorphisms (see table 2) were combined in a logistic
regression model to assess their significance adjusted on the effects on the two others. The
three polymorphisms were added using the coding described above.

15
As previously described, the analysis was performed taking into account treatment

group gender and age. The results are presented in table 3.
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As shown in table 2, all 3 polynorphisns were
significant using the genotyping test. The presence of

WOt2d0es/1388DH2 C al | el e i ncreased the odds of dePeITHiH200%/005438

BPAR by alnpost 3 tinmes (odds rgfio (OR) 2.99, 95% :
1.27-6.99; p=0.012); the presence of the MDR T allele

al nost doubl ed the odds (OR 1.98, 95% : 1.24-3.14;

p=0.004); the presence of the ILIO A allele was i

associ at\Whemindudedain| thesamg) mulijvanate raedr, bk pelyrgorphisms were
s%?{tgaht Qt:tﬁ95%4rg§§i e5ePP>) - No significant

IMmteractions bétween treatnent group and genotype were
detected for these 3 pol ynorphisns. Table 2: Univariate

phar macogenetic analysis results MDR C3435T snp

Biydridte Bghntdodoatelic REQR Svert B4 20 (o0 7h oo,

nnnnn L0 12
Dr/ A\ CVCTTI UZ O VL. 9) OL ry. 1)

: p (
47 p83n®ypl@emot ypi c V&t x¥* c2=6d60, | dip=2alpe=id. 087 Odds Ratio (95%

Allelic trend tes{: c2=8.32, |df=I, p=,90! €l LSt dBnce interval
Tvs. C= 1.98 [1]24;3.14] | WPDH2 T375'%% Hode! Ghno T neace interval)

(A—THC U TT BPAR event 6+ 13 1464 48 (2479 _No
BPAEDRIeB43B0 15| (53.8097 145 (79. 1) | GendPYPi ¢ t es:07 [1.25;3.49]
c2=5 69, df=1_pE0 017 OR{T/C U CIC} vs_ TT £ 2 QQ

[ 1.8716.999]cdA 10|-592 43A shp Genofypegof#d Al A A6E[1.42; 14.94]
C/ C BPAR event 60|10 (55.6) 18 (25.p) 32 (25.2) No

etVPBEETFESTC 4 15", 49622 fucdssi he cBBPhg tbst SOATAI3 714

vs {ACUCC), ¢2=7.87, df#l,p=0.Pp05 OR AAAvys {AC

UCC = 4.76 [159; 14. 26]
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Legend: n : sanple size per group; OR odds ratio
(Odds of Event: Odds of no event) [95% confi dence

WO 200€133840 of the OR]; Cenotypic test, allelic POTEERL006/005438

test, recessive coding test: sge text; df: degrees of
freedom p: p-value; BPAR Biopsy Proven Acute

Rej ection; df: degree of fr%gﬁm Exanpl e 3

Mul tivariate snp anal ysis: € ree significant

pol ynor phi sns (see table 2) were conbined in a

| 091 SA hetk RBfoP 8 SEQhgTREGlscRDARS 8iSachiRSlehal $a35plhh CREEON in a
adjusted on the effects on the two others. The three

pol yrRstisAt «mPeR%e added using the codi ng descri bed

above. As previously described, the analysis was

performed taking into account treatnent group gender

and age?) Tiselafingwnudeigpeidfrem asemplejthatthap beersreppygd from the

i ncl uded infhe,54me multivariate model, all 3

pol ynor phisns were significant at the 5%type | error _
| evel . ablPetegingyhe nuglaw@rerewgt arenasitiongid2 ©f SEQ ID No. 1, wherein
resul tsd at:hg?re’g nd® JFeh o4 tfu@% ﬁﬁﬁl‘?ﬁqhﬁﬁaﬁ\@%f.acute,renal transplant
susceptibilTity For acute renal transplant rejection in

a patient reEaensing a) Isolating a nucleic acid from

a sanpl e, that ] td , :

B) Dot ect  EngTRR dafEpling GRSHold A HANER b F @ ign of
SEQ | D No.actife shditsinsplahierepcegmnce of an A at this

position is indicative of acute renal transpl ant

rejection; c) Optionally detecting one or nore other

ma2 k éFte rhethot loé clpine dii whéreim sefd aredrenoreler tmarkerph gretnucleotide
rejectio : t ' in.sal "
o rotrestBt oot 28 PSEQHD Kb o B THEER FAR MRS positon
posi t376A of$BQAID ME@. | D No. 5 and/or the nucl eoti de

present at position 3757 of SEQ ID No. 6. 3. The nethod

of claim2, wherein said sanple is whole blood. 4. The

mes hdtheahiethny obdeino?, whakimsaitl sampl; is whetedilood ai d

detecting is achieved by allele-specific quantitative

PCR and/ or di deoxy sequencing. 5. The nethod of any

oné. dFfheahethnd of tiy dne offvbaies i te &) whakinehid-depeting iscackieRed by

'S allele-specific quantitative PCR and/or dideoxy sequencing.

5. The method of any one of claims 1 to 4, wherein said allele-specific PCR is
performed using the allele-specific primers of Seq ID No. 2 and/or Seq ID No. 3
and the common primer of Seq ID No. 4 and/or the allele-specific primers of Seq
ID No. 7 and/or Seq ID No. 8 and the common primer of Seq ID No. 9 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 C-592A polymorphism in
the IL 10 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. AKkit according to claim 6, wherein the at least one reagent for use in detecting C-

592A polymorphism in the IL 10 gene comprises a nucleic acid capable of
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performed using the allele-specific prinmers of Seq ID
No. 2 and/or Seq ID No. 3 and the conmon priner of Seq

wol Dodis384 and/ or the allele-specific priners @cT8aqodedos43s

No. 7 and/or Seq ID No. 8 and 4gne conmmon priner of Seq
ID No. 9 and/or said dideoxy sequencing is performed

vwet h| B@&ﬁ@mg %&&@9&%&3 ke RUddTBLSd 8f S a9 NQ N tH A acid of

for assessin

s usceﬁgq iIBiN¢. tlywlne@elaém euqueﬁaie G ittammoarﬂ& & Petl? dle- { i replaced
a paqb%gt conprising at |east one reagent for use in
detectlng the C-592A polynmorphismin the IL 10 gene,
instructions setting forth a procedure according to
any of the nethods of clainms 1 to 5, and a container
for contents of the kit. 7. A kit according to claim
6, 8whekiéherording & clhiem§ or Gnalditegdncomprising et feast one reagent to
detec [

ek RS GRS B dTRR BBl IR Mok ah i Ts757C
hybr i ez owgphison trhéaeﬁllv&?ﬂlﬁlbgmt d of Seq | D No. 1 or
the nucleic acid of Seq ID No. 1 wherein the
nucleotide C at position 682 of Seq ID No. 1 is

| aced b A. 8. Akit according to claim®6 or 7,

|tTh§fr¥a¢ 9deo%ﬁuhQIWEéQrelde%nbe@Wépqc@ngnt nefsrefse de the

t he ph|sn1|n the MDRI gene and/or the
T375$§§%§%§E%%% §n1|n the | MPDH2 gene. 9. The net hod
and kit herelnbefore descri bed, especially wth

reference to the foregoing exanples.



