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| MPDH2 SNP ASSCCI ATEDW TH ACUTE RETECTI ON The present
invention relates to a marker for acute rejection of

woreneis3seanspl ants. Renal transplantation is fRCICERRMG6I0pS440

associated with acute rejectj?n 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 andMrayEb Sk ASSECIAAED WITHaA CYTERBIEETION
genetic variation in the target or in the biosynthetic
and netabolic pathway of a drug may influence the
ThegtesbrdtuatentioneslpRnsea hmrkdn ésraqite rejetorpol rymi rtplmsplmsts
associ ated with nycophenol ate nofetil (MVF),

Cycl osporin A (CsA) netabolismwoul d be useful as

mar K REﬁal&ﬁn@;Bl&ﬁiﬂaﬁbn ischeqaEienty dseodidied et .acdie ee]B{tRﬁﬁFﬁthe

|nv ntion i on the a i ation sin

RO B b AR Rt (ORI Ot ELD R SOV RISERBSFE fbsi ne
ifRRARRE R @efhistvagda abev Bedgting thomdsvidual fiSKK &) poor post-
with rejection of renal tran ant.s. This gfne lgﬁﬁ

treasfnlaégﬁ&fa@q» as wslémrsﬂlcg%v PaHEnts pyeNpoTe Susssh

dNRloping eﬁﬁi@ﬁs% @fdl%%ff@ét@ﬁ‘ﬁd/&r hichPaténtt be 1K @?lﬂ)‘%r@&ﬁ to ke severe
polynDrphl t.his sitign congists 0
disgasF laksen ragml e AL i ST egepe o RPB I thegfreet or in

tﬁel'lﬁos'ymﬁg aHé& ﬁ%tiBMl%%PtHM@m db§g thBpinflkgcd theiddivigual’s response

enzyne nov synthesi.s in tlvated
@'cgppsgofy P @ms\moylareg B mreRheRolii OS] (MME), or
ﬂeyﬁdﬁm @(\@ISA tmbabbliten WahlitSe REfubadWiakeFs t6prafieespoartio
experlnenta drug t herapies including MVF. MPA is the
thegalYve netabolite to which MVF, the 2-norphol i noet hyl
ester of MPA, hydrolyses to, follow ng ora

adm ni stration of the dr MPA potently, . s
and AB¢BFeSEHIpVInionys %965 Ipreassegatioged asw Ciﬁé’é’ﬁﬁn

2 loTphitis (BRYS 1rbﬁ1%rllvﬁii§1q§ (Rbside Mdndphbshate cﬂzﬁgdro?nase 2) gene

(Vannozzi et al Trans | ant Proc

I(Eﬁﬁ 915375i%w1t137995twm@f rgpal $EaRep] A cry %ﬁﬁle#%uafefge%nés to

p%ﬁéfﬁ 957 Of 94 KD‘NWI PRLYDNPNI repResdntd &%nk W@h‘B gﬁﬁh@ IMPDH2 gene.

h is shown hereinto be associ at ed q ?
§}ﬁq nucleotide T bya C

A&%he;doﬁhetmmg&e%&@ at position 3757 of Seq ID
. wherein the T at this position is replaced by a

C. Isolated nucl ei ¢ acid nol ecul es conprising Seq ID
No. 1 and fragnents thereof wherein the nucleotide T

at  paPDHR ti/fafe-BitigedZpnbifor de ﬂoifor@‘ﬂp%?ﬁﬁe:bé/ lnaacﬁvated

are, thus, indicative for the susceptibjli
y@mho&yﬁes {lt§ activity is correlated with cell growt p (P {t is t&le target of a number of

proven and experimental drug therapies including MMF. MPA is the active metabolite to
which MMF, the 2-morpholinoethyl ester of MPA, hydrolyses to, following oral
administration of the drug; MPA potently, selectively and reversibly inhibits IMPDH2.
Changes in expression of IMPDH2 have been associated with transplant rejection
(Vannozzi et al., Transplant Proc. 2004, 36(9), 2787-2790).
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acute renal transplant rejection. Thus, in one
enbodi nent, the present invention relates to an
woi »od/sBgt nucl ei ¢ aci d nol ecul e conpri si ng Se@ATIERNM06/005440
1, wherein the nucleotide T2t position 3757 is
replaced by a C. In another enbodi ment, the present
I nventhopreddns le@ﬁh@ﬁ ﬁélat%@to&i’prbﬁ@hﬁy adkmmﬂl @blgmmphism of the

no) ecul npr|S| a fra f
IMPPHcgeaseogﬂ %b@ SRR S alarf-‘% w@* aautsﬁfal% %‘?S@Tﬁhﬁ“
rejecbf] RRL pSPmErpHisR @btdtedatIRe Kutléotﬁcﬁlﬂt@@ﬁﬁob)ww €F Seghib No.
present i nvention furtherﬂg 25 s to,a

1, whgsea dg hgt thepastioadpigance sodatednp ﬂaPC@%ﬂgﬁlam

comﬁﬁdlﬁg:SéﬂTD NB ﬁaxﬂﬁfrhgﬁﬁ&ms ERARIT mleRGn Be hischotide I'Igat @osmon 3757
nucleic acid from a saqgle t hat haah een re
t

of Seg AP Nert]] isgeplacgd By B)C 38 gf,ﬂwacattwg eéBstcpag%‘:ye%férﬂatlent to
acutéafenm?éﬂs?ﬁﬁt R hoRI TIREQN dAeNenbholimbhig iRl predeneinvefs@Ntates

hi§ position is, indicative of

to antiselateg Inapleicragidemplesie cempupng SRR Nadt W@b%rFWgtﬁ‘s Ruclgptide T at
positicH 7 59t1§‘[9e{pla'@d KPLE. frpﬁn&tfi@r RSO thre@@b irfrehB6@hlso

transplant rejection. Said optional one or nore
relatmplaerl@lafa@/nbdelp@Flylmlpwlgﬁ@nbﬁi%%ﬁffagwe%‘t Perea Bl 1, which

incl 3 é@sﬁ@&{ Y75798R f:lje N 1608 wARAYE nTBESRE: ?Wsitﬁﬁﬁww is

cting the nu otide present at position 176 of
replagediby 80-No. 5 (C3435T), wherein the presence of a T at
this position is indicative of renal transplant
rejection, and/or the detection of the nucleotide at
poShe prmerdgaventiosderthe rrletes & ¢ nBgIdFonpssesgingthe puscepsibility

to acﬁ[e Fiﬂct?an? laﬁ{]rnfécézm iU at&%sé 'cBhﬂﬂlsir%od) qgjlé&g%' Vrﬁlc@clc acid from

tran rej ect ers
a sanep(le tha2baobecnhremburbfiomihe peirnewg sk sietastiog 1he(rnmopde present

B e

of reaalnpdmsplahti I?:j‘ECtlen u3 egtibuallytdeeectihg vae netmmlotihsr whavhess for the
pred%léltgg%f acS qe ¢ na?ﬂ?ns%la@?ég?ét%% be serum or plasma.

S ohto e5 herei nbefore descri bed
can be performed by any method which is suitable for

%%%;%_t‘y%ggrée c-)rrhnelg Y e%re gﬁsgnrl]a A ngoqulgb%g%ggﬂegéné grpo%g?genes.

Prefdetblwmmed)f bolye @bogte frfeehiaidanaprises déteq:tmg(he duglratiidespresent at
ctiion fra

posiigT D TRAo SRt (CToPT b e ep iR s SRS B gposion is
indidakioé bf @hsl tmmplaﬁaﬂ:;ecapﬂ cindéorethe yetediarecfithanatlystide at position

ofin l.Ve a ro tS, extensi o sed .. .
82 TR B G S8 Rty e reEp PR R e i i
indiditivabf @nalsysisplaht re}klcﬁb((ltsm IDavigpl5 Ifefeu:satd emn Réfof dotlormyan

tation t near

mult?%&ﬁﬁ%ﬁtﬂ%z (E)ﬁlb%jo?rﬁfgfe @g\ib Qﬁ]f ﬁsg tost € Pr?ﬁlote& 'élon of the
hun&ﬁﬂh@ﬂBMﬁh&O(Hdﬂsokm@at|on assay), Invader assay,

di rect sequence analysis or pol ynerase

Preferably, the sample which is used for the above method is whole blood. Said

sample may also be serum or plasma.

Detection of the nucleotides hereinbefore described can be performed by any
method which is suitable for genotyping. The presence of the polymorphism in the
IMPDH nucleic acid sequence described above can be determined by a differential
nucleic acid analysis technique such as restriction fragment length polymorphism

analveic direct macs-analvsis of PCR nroducts using mass spectrometrv, direct analvsis of
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chain reaction analysis. In one preferred enbodi nent,

the nmethod is di deoxy sequencing. One nore preferred
womeddisds42s t her nocycl e sequenci ng. For the detPEOVER2006605440

the 1 MPDH pol ynor phi sm descri bed above, in a nost

preferred enbodi nent, said sequencrng is perforned

mvas’&fe crigafvag A %xg)rdlug?{] égxxs%o%egasle@ tmmc{'ﬂﬁs m %MTMan%ﬁcatlon

etecting nucl eot i des of %
refracmeY ofutttiven mteyrrffomrm)(srrs(arrgvh&epémm rehRfipsy PORAtiQr, syptem linear

pref erd, d bSinfiHaNty§ah),veoLA
eXteran | e- spemcings g%%qt& ng a@%eﬁgag%g%f cC pr rreSIrys t hat
(ohgomhcye(mdleehgattam angy)aliwete @y, doect ssquénceAnglypis aprolymerase

h Ouanb;tatlve PCR is kinetic thermal cycling
¢ a”(ﬁ?ﬁﬁ Hore preferred detection nethod is

anplification refractory nutati on systens (ARM)
]trngmp"reﬂermd tmb&a@enmhc meshddoiwdidtiosy seqremang. $negnore

e, n oti de isnms (SNP) in a single-tube
PrefW%&BﬁpoaﬁStg §%°C8F %or esgent probes (Higuchi et al.,
Blotechnology (1993), 11, 1026 1030). For the

?lh #ﬁ%&lﬁgtoﬁ g}beofm%%e o) gbsg déls?refbédLJbgvp qh XF\[RM? El‘éfépred

embéditat, Beidtseqismicthgas ﬂ)ﬁf(&ﬁserlexsmglthe POReisof Seq iladeO and Seq
H)Ngf Pg the allele-specific prinmers of Seq ID No. 2 and
a ID No. 3 and the common prinmer of Seq ID No. 4.
For the additional optlonal detection of the MDRI

rph| m.d abo e : :
Rusbairesame hos apareat ety por riidGe A T Bledisahe Fotymapppioms i
quaridititig Hdre al I el especific priners of Seq ID No. 7 and
Seq ID No. 8 and the conmon primer of Seq ID No. 9. In
a nost preferred enbodi nent, the additional detection
rhra rﬁb@rpref)erre@ ERbbaeserd e«faer:meuhndm‘qmmltntivh alweaaecaﬁmMR

on hj sns, . The dd|t| nal on on
wsing U S3CeTe HHROR U GEHEP T A OPS P LI G s T e such
quadRERIFTERisikindtiteh&ati cling (KSER i rﬁofegﬁeferr&d detectlon method

m xtures. Sanples can be te
i aryRl o HEREOBE GBS TR PALVS) GreeHeT SE T T Piop AT
dlscﬁﬁ%%%%tﬁ sM?]erl‘ﬂlcﬁBMd@ﬁ& l%r;ﬁnsrmﬁrsmaﬁn @tshhghd-tube without the
ferentia

nucl ei c. acj d an are
use qfluorsprakmroles {Hagught et a 1%% &ﬁﬁ{&,, L1036 15%
anal ysi s techni ques i ncl ude, but are not limted to:
fluorescent in situ hybridization (FISH), direct DNA
sequenci ng, single stranded conformational analysis

Kopohd AddiROnHl BBfiondd defettidiof the IL10 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.

For the additional optional detection of the MDR1 polymorphism described above, a
most preferred embodiment comprises performing allele-specific PCR using the allele-
specific primers of Seq ID No. 7 and Seq ID No. 8 and the common primer of Seq ID No.
9.

In a most preferred embodiment, the additional detection in step c) comprises

detection of both the MDR1 and IL 10 polymorphisms.
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including restriction fragnent |ength pol ynorphism

anal ysis (RFLP), the polynerase chain reaction (PCR)
wopobe/18e343hi sm speci fic ol igonucl eotide hybri diPCIIEPAOE/005440

and PCRSSCP anal ysi s, singlg nucleotide priner

extension and oligonucleotlges ligation. For a review

&81‘%1!89 P&et@c\fﬁhliﬁgﬂe 9) éﬂﬂe PR P h @ LinBBfoPaigdseritsed

am no sequences ee Current Protocols In
nmyhbpeﬁuh&ﬂlaﬂmsmmcOmquwe@fFﬁKUPnnﬂﬁeﬁ@r|ck M Ausubel
et al. eds., 1995. Hybridi zation nmethods include, but
are not Iinited to, Reverse dot blot, GeneChip
m croarrays, DASH, PNA and LNA probes TagMan and
Vbl ecSanapleBeacbnssstedl foeitbe prrsentse faf muplele 15 SeanegCesyftich are

d1ffer&lnlg Erogé rr1|<e:)rer|,r]1‘e:11 scé:qagnceg Gglﬁ }l%tn'e%g ad%%e V& Bgt.:; ¥ diffBeati@nfhcleic

on i ncl udes, i S not
acid bnzﬁysﬁed:chmquﬁl\tﬁst axeamlkjsmwrgen@maet 6?1ffer&nm lynjclgyc acid analysis

techrkn}lélgé%&ﬁlgﬁh t are%?bl'{q%llt Shiasrelehe 1nFs>}{[1Q§SHHﬁQﬁérp$ISH) direct

assay, Mcro
DNmm@eqbngXgl(eastmyled qonfarerationalearsilisis) (S X)r Sawthesp blotting

1nclu%5rg (esgﬁcﬁog? 5%?1?1& ength ﬁglgl?%%?' gﬁdﬁ-sq 8@;@2@2 :fr'l]igspolymerase
chaip @éaatiba lﬁlPORUL, %(ﬁt'n@mhlmhesptcnﬂe oligaratcleotide hybridieatiorts and PCR-
Lmted . to,.,co
s e A0 5800 BRI TR S RSB o
reviewl @detifiqudsi fgpealchiaigandenatipdating adéleic lang mobes acid sequences,
e U EES, AL SR SIHIE R FAIA e e
eds. aMSyHy@rlaMtlbnwaethbdass@yde, Boesee mot hiousdatee Reverse dot blot,
Gemggg}gg gllgrlgreodaé%egs,mgﬁeﬁgp R?é%es etI\éIIarrl] agﬁi)m%%?lecqlar Beacons;

allel@k;%cfﬂérF’GRflﬂﬂucﬂ‘ésgbumrﬂ(ﬁrhrﬁ:lodaipﬂoe)lmtte;calanog uiye, FIbETf paireers and

not limted to, head-
ALP]EI%%‘FE‘iePyPW’GF S)étpps(i?% 13 lfdgeé gﬁ.guilﬁetﬁlbmﬁecg§ e%rcaqnﬁx/ (Eﬁfg r(‘genetlc
bit Pl aﬁﬁsﬁ’fs'i@; M Gh@i@ipley - ba&ﬁdm&ﬁﬁh&ﬁg@NﬁPslﬁ)tf fer eBylra)atIuencmg,

e _expressi th d
sSSP ERUESR S GUSES oSS 325 SRR, TR prime
exteﬁﬁ&%r eRERSai%h} Gstithber&tdhsio)d Iﬁth’l akirayss afdetlh mlme)tllﬂmﬂe;s, TDI
I st’ed above can al s H?e use

(ermpleitginecieq. ponEROAOHIBKFE1<Ec B BF 74 Nver STBRUBFRNEE Tgation

inclfed BYbré dickakiieed o, aold@isstritbOUgn bﬂigoﬁhd&ﬁhde h@tlon assay),
Bi ot echnol . 2003, 21, 673-678. nunber. of

sequBReA AL P PIREED. A CoBEHEEoDop T o O0Es Foling

c1rclp'al:r§ﬂ:1 Q{\%ﬁ SRAMANTdacleRafRICIudRY) Bat isseAUieicddg Restriction site
ted fluorescent sequiencingcan detect s

analysay 41k Inypderpasey oBResemealndy 2sedrteRshig, SYﬁv}e&sE’gH’éﬁ gf%&eﬂet 2
2001C 8308450 1RE tHS SBkerehl&s EtddettRfen. multgﬂé}@@altfbrmhéoﬂ MgBHRarker

region in an individual to be be cl aned. .
compleiify i Itcb\rﬂﬁeht“i BaaPt heardie bl % H@%Hﬁlgr gen%pagagh density
mxcﬁ)@ma £ fbrs Qgﬂﬁd releFhdnRfhg] {iﬂﬂtfbhﬁyakmcﬂobﬁwa@dn@ﬂalﬁms of

S |s fr om t he ceIIs in q}i aEB
dlffqrergaﬂ @gdne expressmn These methods are described in h, I@ature 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.

A number of methods can be used to directly detect DNA sequence variation.

Direct DNA sequencing, either manual sequencing or automated fluorescent sequencing
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into an appropriate vector for anplification. The
sequences of the clones can then be determ ned and

wocwn@esed to the normal | MPDH2 sequences. TecPETYR2806/005440
i nvol ving DNA cl oni ng and sequencing are wel |l known in
the art, see e.g. Current Protocols In Ml ecular

can gé&@ét %g%lenyngmI'l BEHids &ded:)d&es‘éﬁlﬁén%h Mpy¥d &}{ﬁﬂhngtcaﬂhlso be

her a proaC to deteCt va
used DRlte slbedefehefssenies in the WRGHagegiande dncpAl Mathe b tested can be
clon&f)ltl%.%&gwem&§ Mm(q§§p13})r eQmhpia L5084 samél@ggbbtafﬂéﬂsfrom the

S not etect al sequence chang

indivedypb NP DHA2i genomec DNA fsna@mféﬁt agn ke palls gn R dlb spmpleagnd ligated
into ag @gpocprpa% vER: R 4 Hﬂ&ﬁ% 19 dghetdes B2the BN¥Aes can then be

vari ati on. e reduced detection sen3|t|V|ty
detennsmad @mgammpma@eo thatnarmal IMBLI32 sequaneesudifsiypiques mvolving

DNPP omn q?er? gr%?a%a? khbwfIn QB% EﬂcgéeV@ %m@hﬁ@lllteProtocols In

ect sequenci ng hi sm
Moleﬁtatae cBuology Nphanar bawer % frgksick M. mubml@gnlend% ]\?ﬁﬁ ch
have shifted nobility on SSCP gels are sequenced to

det er n(gt%e; BSRFC?&%HO”&&Q{% vé{atiblle 1%N§Xeg%’c§ﬂz9@es is the single-

vari a r oac ased on the tection of

stramheé mnmwtlbetmomm wesar §RBTBINEAit t BNASSP} Ahis method

does Pect T(;ﬂ gegtﬁggﬁe c%q’ﬁ\%egr %s%gﬁ_@g if eﬁgNAOF}Q%B%ﬁ' ﬁze( g:gg_;}er than
200 bﬂzQBﬁt) ¥an betaptiodogl éx dareat ysiss IXM)SCMG[DQC eﬁprlaqlon The reduced
3
detecge fon, W&&E‘V’%‘tﬁd Ql(s@%taéél 9[{%)% ﬁ{}g a%]f{ﬂégﬁ’%aéﬂ}t ?ggstlﬁg gvgltzh SSCP
makésll19 89 hitractvd) @iabheadlfeatsiveid dineqﬂsgchxendlegé@tpqlh@gavhlsm detection
cl asse hi
on £4659%, B TANAT U8 5 BLRAL ISR 00 we
sequegeds tcofdep@hyma rthéi esast annhre/\mfl then &N Aletequenagi vardativm. Other

N N T T
straﬂd%ciﬁﬁliic;é elvinped bl}tnﬁmnp%gl:élecamphom UCO@nSheffsldet al., Am. J.
HurrR enet. Cﬁ%%%g%%%-ﬁggbq h%@@}&{u)&ﬁ] rxaaﬁxla sxs gﬁ%ﬂ%ﬂﬁ% ret al., Genomics 12:

301-30& y933|2;s) il diedreichl mmmur plivags (Cma:)m;mamemés Pm.S. 86:

i e

suchnasgfotélh thaschtibs hbsap o Nk By mmeteic asal ydeedt WhlyhsprED}F@es of
sp eC|f|c pr.obes.in a series of S ut her,n

bl
polymoap %ﬁtagfin\fgo d ot detect, mIssEnSEPO }Vwamll'}l%%loé rs ew or% currently
availaBlel iR&h6ds §W&thtD1NﬁQB@lﬁmé vt @mrl’azt foand 1ﬁ§(autehfmt meview

bl d
by q&r@%;ﬁsehet:‘? %b???psgbgﬁﬂl% @Hé% B gﬁg‘ép Iglfélggreel geg Sal NGenome

R£“ﬁ§§87@9776qhQQ3ng knomn pol ynor phi c |OCI) indicate a
possi bl e pol ynor phi sm Techni ques involving RFLP are

vel | knowrgl p|>rre]:hrtnE]r§ear}z;l ElltlaIYSIS o' detec? 'pblygn:uorrlg £0ks oL Phek %qshehpes 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
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 polymorphism.
Techniques involving RFLP are well known in the art, see, e.g., Current Protocols In

Molecular Biology, Volume 1, unit 2, Frederick M. Ausubul et al. eds., 1995.
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Mol ecul ar Bi ol ogy, Volune 1, unit 2, Frederick M
Ausubul et al. eds., 1995.Restriction fragment |ength
wopoby/re842hi sm anal ysis is a preferred method ®CT/EP2006/005440
analysis due to its abilitygcto identify
uncharacterized pol ynorphi sms. Specifically, by sinply
Usi N SHRGH PR bAYotSHiRNSalyls iVPDHZerdéd method of
probes, ghe g%l%lnf élg g;gact@?i 8n§? mayagvgl uat e %ucl _rePiec e e
analysisidhestnjsh abilitpito tidentifyPoicharrgvazed pelyyesplyfmenypecihcally, by
impf $§h9S | 9oQ vakb & Daibyeky IMBYHNG! UslBbes, the skilled
Slmpg'r ggllngra%%ggrg{fgn@%s ‘ivgllel_é]lt%i ? i@éé%l “herein or i soIL%t ed bye } ,e
practﬁhmrxermwlm'hlu‘akrl richgic eed samplee fortthe dMBLRH AR 5 in pakmogphism
.1t art.. Se . Q- r. . g S
cisciqshd g8k eyl AR B Re FroymtP EhackR el ercin or
isolated dyetlroawisdmahwilkings tagbniggeptiay mes asBdinoyanin the art. See e.g.

anplifigcation-is the, pely chain reaction (PCR).
Uegh#%etﬁ%l @%mg%enc Nl ﬁ(zgggcdtgﬁgn hd ot her pol ynerase-

driven anplification assays can achieve over a

i | | i drfactichilirhcpedesed metodyofnudiae agidr anagisist ysing Belyerase-

._pol ase-dri . fi Y yel B i
o BTRRERE AT L RAAL SREP SRR RGLCTER s i
reacthyn Zmbm&tpogmemﬁedr?mneaspli&hage@tamm careqefdenseeiepa million-

used as a substra 0 r ex).: -
o BRSSP R AR e s ppansets
Once\t/)ampﬁﬁyd, o:?e P@Bléprg' nedac ltaeidgcanibegartahescé byegsteindes endgnuclease

. _be generated. For ,exanp eque i
dlgeSBBPy REFISAF oleve% EAEY gaﬁ%tga‘%ea 2%1] i'b;i\?/& i Jgggsk Is\glgﬁlté ﬁgee Jequences
encog@’ass&lgé a%&ﬁﬁ;]d)ﬁolgfnozﬁlﬁsmme kapeaj & iveriB@R)f PER rpeingers 4argeting

e use [ ri di at_their 3' en t I -
thesersaHSREepSrY i GeCie i feodn R TRak P Rl i
may mllls{bfﬁe&ﬁ Ainplifin t}?ﬂalsiecfllhahaési. dHor pr eatition sf nequeobsepegidig. PCR,

) i fication Refractory Polynorphi sm Syst
primgrs, C%” SQJ; lyse g@ush :tglﬁ)alldgzgl 6tsilaen]= ﬁ: I'—_elflrdép%eloa ﬁcﬁg]alg\/gfﬁ?ﬁb T3757C
polyrglﬁfﬁhiﬁg% Ilgf (5113 @Cégkﬂﬁﬁd;?ggmgsr@ g?%g ?Eesamgvl ah amipbificsiongtroduct is

y . . mer
not huved omaliGOR T TeEGDRRRATBrPNE STAF T P BbD also be used,

as dif@&He@Nn Puepeax Apdne Applitdtin PalicstidroNo00832485 tahé in Newton et
red, and utilized.

introns can be prep The anplified
al.,, 188 RfelRscaty alsq h@rpeéfsgp%g ERFIBFRAES %%sFiﬁ)ag%xyl selqgence of the
norn;fdl’nfrfl]\@PDFItZi &trgioppljmmmhimpreﬁ??mwsw@ne asfveiet indromk can be
echni ques to dentif n i fferences and e
prepi¢d nange &HE?’R% d'hen 6‘“8&%’?512 P\é‘%f{j”lcﬁ v etTlﬁB rmryzﬁiﬁj Single Stranded
confSERMRNIE BolyRXdighissyi (S0P WiMp! édniveatiomil weitiqets fonilendfy any
__the ligase chain reaction (LCR gsee and \Wal | ace
dlffe(g@ﬁ@s,ﬁn(%sthgs_emthfg ggpIencyc Fiﬂ? eéitto\é\ﬁ’e neppg gene sequence.
241:1077 (1988), transcription anplification (Kwoh et
al ., ProgherNaithble ApHficaton. méibéddBaclhdld Bhelid89hain saction

S AR NN I T S
(198t§§oiucin?§ﬁﬁ%n9a%ﬁlﬁ&§§orﬁ(m%ﬁ kGl PR NMASRA). .SciT S Al 85t 1168
(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.

Primer pairs of the present invention are useful for determination of the

miclentide ceanence of a narticnlar IMPDH?2 seauence using PCR. For example, the pairs
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anplification nethods involve isothermal reactions
based on isothermal transcription, which produce both
wos2ongyizesaat randed RNA (ssRNA) and doubl e st randed/in806/005440
(dsDNA) as the anplificatiaory products in a ratio of
about 30 or 100 to 1, respectively. Priner pairs of
of mhh@—sﬁﬁwDN}U ﬁﬁidr@ﬁarﬁbe ablﬁ&ﬂeﬂ td @é @ﬁt@rmﬂmt érosuredunding

enr | ntir pn f t DH%
IMPRBR, Sabencse i ordtrd e ot B Eﬁﬂé Spfaﬁfélafof he gene itself. A
compleRRGkeoStheRNFHrPMAPE !;}iiﬁ‘ﬁﬂe%lsQﬂﬁll b@ i eddotided 6f the gene coding
sequences within or su Ynd EHQ S % nces
sequercder T8 SHir PREPTERIF i ATGie W@) gy ﬁtht & of thothh énfg@ﬂ nd exon
sequed®8Th- adﬁ‘ltfb‘ﬁ”ﬂleﬁf—%}e@ﬂc Pimérbesealps b@ﬁEeﬁ Qh&}D}\ﬁSmers anneal only
synt hesi s _of of the nucl eot des th dln%
to thedQUEREleten whein PTF FrepBoist BY &r<aingd S QU onD amgliy a
prodﬁ)ftnirhf%ﬁé $r&EnRObN th i RBnARLIEL%O™ W%CWA IsBquences of the
tion, allele-specific primers can_al so be used.

IMP@bEhregmnrf@h@h datie Rreroamyplifiesl byasq fPRHB mpy ¥ de wrgrrsdhusing
allele’ §>7 glzic ob&PTHEE rdesaarQnuéglg akﬂt@lg\Mﬂelrs, QA o PWRIchfMnfhins a

|n the presence of the nmutant allele as a

reglqreqﬁatlat&ene @me@eq herhousingfthe F873 4@ prlymasghism. kBT gkample, one
ol1go%emgg% ki ﬁ?ch%ﬁdé? &n qgng_"—tlff;Rg 4 p @ﬁ&ﬁg he SPoeeNLdf the

usSi ng speC| I C pro es obes are nuclelc

| IMPaadeQiVn@miw sequench Tiybridwasin cfrllalerspeaific pephss With emelified

IMP@?ﬁeseﬁSé}H:%pgﬁl IF@% ?&Heﬁgfotr Qﬁarﬁél%%?a Qﬁl&mw?h Bridiz¥on to a

oner @3/ out 20 'nucl eotides in
partllcelngptpbecmdfeegpmggnhgybr izationr qangitisrs indisatesyimtpresence of the

samegé%l% 1&&1%%%,%\? a‘é IF%%B-@IC g%gﬁ fe{gbegghelbg specific

erforrred for exanple, on a nylon filter.
H9mehdr peefdrentially agphed miethoddp detesbpolymaerhigny inslyess the use of

maséﬂgé%drgfq%%gﬁﬁfﬁ{édpék n,zpuffegel&%ea HRa %gﬁ&%@ctﬁapﬁoﬂt'é‘ﬁs the

Ismin t tissue as In
IMPBRH @BEK;{&&MD@MU@ inyenex] [peimay esteasient ¢asripy issgapii¢doent with

a prﬁgérhgrgdl}lg O(r%gf’re% d%? A?{ﬁg c{l‘hs‘cﬂg WH&%&{% g?l%%?%s?f Using only

dlde@muslequéﬂc@hohphatcsoﬁdtdam?s trhéuemmmﬁ EREBIE reaction, the primer
will Be e1¥t CF%%LYS 8&\/\1/?’ o elbggee{vﬂl%h r eé#g&%?s st @ﬁf;&%hfce FhE 1eQ8kt InSass of

carri e e upstream
the émmdetihlmrped g,srrdartpﬂmmnd cdiremhst eméwsMAILlBIl iﬁ@Fo(ngftrDc Assisted Laser

¢l gos de t hat
Deso&& Oé‘achr%en(){#lﬁggl pI'rlgl S?’reﬁgcu((fqﬁi\%g ex é’g‘ggogés $¥brate 2
pa&@ﬂk&cmnbebmaﬁbmmomﬁydmmmgsﬁmds t he polynnrphic. The
exact mass of the extended priner is determ ned

nvasc1{fei cleavaI£ n?l\@lgﬁkts Tk ay fh\é%t b )He f‘édsfbfqn&s@ss%ectrometry or by

ron -
fluoreprent bmSHéUngthadnd Strgteenwdsogide ep@l)gmr@ gt (SNPehirs detested based
Age]
on t}b 3 %\)dpgltolfnsﬁaaél%r u%tsdog gé ?éé {}gighéagges éi]e\égéég ﬁg%g%%espeaﬁc
DN./’bytrﬁttunerse(S&etﬁd hasespenﬁt hwsdlz&mgl dnnintddentprdee and a labeled

s1gn;ﬁ pr\éggraPe deagnegisg\l Pﬁ}br‘? ize goeﬁ;ﬁcttaergetbﬁﬁﬁdso 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
unhybridized region of the signal probe. Detection of the cleaved fragment can be

accomplished as described above or by direct gel analysis or enzyme-linked antibody to a
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on the ability of special structure-specific

endonucl eases (cl eavases) to recogni ze specific DNA
WOo0hai3882es (created by a specific hybridi zat iPET)EP2#0$/005440

i nvader probe and a | abel ed gsi gnal probe are designed

to hybridize to the target DNA so that the Invader

. tag oR"tROE OMELH ﬁﬁ@r 51&% '\% gnal shalgobY hridifahd efeprloase repeats,

representing site, Thi |nva ion of the

so tht ghﬁaﬂ%‘feéb%gftabﬂ’ gehe anpreleten JpF el i erdre. SeRlifidely this
met};o'd%d%@ta 50 die clealS the FREA sRGEHERMBE WeBmhbe

'ap and e partially invaded duplex is recognized

and cl eaved by the enzyne only ase of
cYieplVesprieraryl m@rpélesmﬁ@me}%&g@wgﬂdqsé%ya%fi fpymobilized

t 1
on a Jg,ﬁ ﬂﬁ'ﬁmép (*smz e iy £ GihamydtidiZe vt ?Mdﬁb@ ofEhagtiplen PCR

e cl eaved ment ‘can be_ acco |sh§ %
reactifgseltuived f@m&@ 1N a@llﬂétytdl@bfor&%lwg?% hybridisation (Cheng

et al SPAY. Blyenh. rLkaBdM@Ht('lb%yasm g BSsQRMAAmhagENt . After
eavage, a new signal probe hybrldlzes and the
process repeats, so that the cleaved signa
accunfihamasoritypbthei agems desstiberbabars F‘écoémﬂafefri‘%gel‘f #i¢ Ryebes as

a criiBANAgmRR W?l'eﬁ tﬁ Ilofobscal;é Q@ed RS TREIEThe PReRMES F Ithe target
sensitivity of echni que Vi ce Ver;@ sever al

sequpdeg,rthe pivilegivd @:mnalertprbg aorlyaesh seqhewst blaed ofgrupe may be treated
el $2 t thay b d

o PR AR 21y R e SRR sl be prepr

in vareae wamtodmlhuam@wqt@motf Hee ENGA! SSHUERTE] high Jengizamatippyrestriction

e
dlges?:ln ngitﬁ%ﬁ‘ﬁ)’{ésh Olh% Hééit't gg taé%’fk_@fs‘%éﬁ)'h SHthe a&gﬁ l’lél)ClClC acid
usualljpemns;j lor at Jeadf pmellngga;ﬂsstwe@ed ith efanabbxkélds neh JB¢ dergeting
|
055 FEOG ARS8 AR oty ity ot
be rscpqwdnﬁzmevtmef Hieo$eqgimncal 1ssh>mtb estlta@dbfb thaaegyange valhgobably
needatS enatt?r%%sﬁg%s%r&%x CQI? I %‘egdov}t E‘I%QQECCLH ues known in
Qctef ¢ eac| |scusse ove sanp e nucleic

theﬁmld may be prepared in various ways to facilitate

detection of the target sequence, e.g., denaturation,

restri.cti e 0 | egt

bl ot t i JI‘ éep xﬂglcqel a%}cfs la)b% a 8 Jn%@?@ Eﬁg bg r}llg u)l??%Hnlb%(ileé Icco:ndmons
whldhcpld)rrmiel atdble l‘ndznd lﬁ@nmtlolne@fstheptarget atquence in the probe with the
po ) AV 0y AL B UL ook AR o i
to tlsd ngdlﬁesdanabﬁjadlde ot@naﬂaplatqomplememtamto bee tasgaipd aegion of the
hum&gmlﬁéféu SEPF h'Fhesr er}ﬁ st?m?gﬁjt%lc% ﬁ‘t{oqlrs]da?g dedif®le in order to

pfO enat ured
prevaetrfalsupamlm Hawetze, mdrtlcmd obbighbsyringgn{yoars usestonly éfithg probes
the art e
are cgm\qnw%nq(:@gntobrgg]]oH%uE{}% gnrgm Leo?ﬁ%gﬁ Ih?a?% Hgf%ﬁ%‘n @%dgenome The
stringeuyodfehydiralivatioh yib dedrhoredetyi onuoibet bé factrg eimrslgdwérﬂd@atlon

-and It ﬁlértlrg%e %? gfe hvf\-nﬂé h}Frté)gg%Lﬁ'g%?rtlcltl Vc%n% a{%@e\?\%mg eq%{)gll?cﬁ estlléﬂ%th base

combbﬁdoﬂi q)rbbelmg'éi yihé coatentetivndé fommphidecTlyese factors are outlined
in, €51 g}P rfe anlgtls et alh?\/Iole L98! él%mrn% A‘ﬂb%ht&@%anual 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.

Nucleic acid hybridization will be affected by such conditions as salt

concentration, temperature, or organic solvents, in addition to the base composition,
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human | MPDH2 gene. Therefore, high stringency

conditions are desirable in order to prevent false
wOopoed/133842s. However, conditions of high stri n@ETEP206605440

used only if the probes aregconplenentary to regions

of the chronmobsonme which are unique in the genone. The

lengtt QG%%I%eMW étﬂdnﬁ@,t hreh theSn@xﬁb&r ot H&@led&ydeabzﬁbl Mhigatches
of factors durln |d| d during ﬁ(mf
betwserrb@@@ub@ SRy Seﬁsp e YlaBHF"élaé?dr@hfg’P ddn the
art. 9&’1 Ol fehfPRratRFOR diGHH3t Wil Qé'iﬁrzﬁl@ﬂﬁ@lﬁhﬁé akbin Braflfres in excess of
m de.” These factors are outlined in,
é@&? ygtrmgent salt

0°Cwﬁm1941b'smetexgﬁss of B #Pdr Prefesphingn XEHHS
condli‘@cﬂﬂa{vﬂl g?éhﬁar%’?rﬂ)é'@és HasPanod-ahe, alplcilly 1882hand00 mM, and

nbr ook et al . Under cert al n CI rcurrst ances,
prefqr#éy fless pari 800 th P@h@wer@ﬁlereﬁorﬁywpa% of paEanefers is much more

impdridn Itlgffhetﬁh e NI RRL B %ﬁgle%&met@?%e@@&ﬁ&%@s #n@y also hybridize

provi e neans of ' de target séquences.

SPecuﬁigdlYetpoiualQXdDNx;%bmdar st en e Tafh S opgthey higher order
C n r t XS a di
DNA gmiﬁ%%&sngi’ﬁ h’e{tfcﬁpgﬁﬁﬁh pg%ﬁ%gbntdhﬁmgfge yBki®izaBbn conditions
arewﬂdquowmtm@hﬁélrength of the conplenentary strands, and

the nunber of nucl eoti de base m smatches between the

hybr ' ﬁslet%h'i]%t yﬁbf:th@‘}{:(s%ft eg@?y Wdl ib ugﬁﬂl? Q@&Unlnﬁhshed by the use of

preci at ose S he ar Strin nt
labeltérmemt Aﬂterr@@rvrdv,t ﬂvnBrQhﬁlma)gbﬁé*réaheiﬁdp et vy e detectable by

spec@ggﬂﬁg WihS Hcﬂn%%@&ﬁs Dbeidd! Q:gthef M@é&@ldﬂndl&cﬁ? Qﬁﬁﬁbl@flabels,

pr ef ér i n excess of Stringent salt
and cuethipdsi fondalling probenand ligarsts dredgiommain Hpoartnppd include, for
cnk ) SR ESRL SORPIRNE O P ] g5 40, i
transhasiom, rarplont ariming an kirzeingb dietie ﬂﬂor@sngntgrmgm chemiluminescent
grougagggf Em&ﬂarﬁ’& %gg&ﬁﬁﬁj&n%gge gloqgetsaﬁeby pr(iyme% Santlbodles and the

rca certarn’conditions to
like. ﬂmmlbns pf éus bzrs1c0$dhememrg Ikeowmnniéhe Wambnmhei@etboswmwns

that RIS aste | a(%gtlcg)r{ o) V\g I'hyE) 19??(? bgﬁ?ﬁz%éhtf?ﬂxlx %GHXPJO 'n%ﬁérlflﬂsnand/or

Eéhat
that amyphfyofthé hegnlabsfmmtlthg lhlydberd thdigtyuduabinpencd othp‘lel wdregions are

. b of | abgled ipr ALt vel tfﬂﬁ:i e
revmﬁ%g 1898 §h| a%tﬂllewcf, g(blg{ld%a)%q‘glg Bdc'e?‘%he a%%é 1b 13988 @@%H et al,
ScierenZdn @29 1988aMiitliantb8@hUch Pas Ntakﬂe$6é€oﬂ,056amd1m EPO Publication
No. ?,%Sr c7tly or indirectly. Suitable |abels, and nethods

r abeling probes and |igands are known in the art,
and include, for exanple, radioactive |abels which may
be i nNorlpier atiddednenkesobavime phlyderpleisys asssicisted with acuté renal

trans‘pﬁaa}lg?rggét:goggéagrl%ngeQectp%féfn}l?ﬁlc? Eatll%nr\glflflll 19 Jln*?fc%Bth probe which

oups um ne
forndla)mblarisrbndpsanhnhaﬂ aff the tlargeggelledca;hlmdet almgpnt to moderately

strmge;cét)‘]grg (dj%gﬁén W53 gcpnddltlgr%s Jl"hgﬁ{ese é%ﬂtl%ﬁ élgtvts E&' the design

of pml'es aﬂm@mprefdmtt?a‘u;&mﬁ;h ao wpanatphmregfontshﬁhmyltmgrdsf probes
Whlcil pref%ren%al%g ’Ea%?et f815€%1 ces)égl{leanr(]:gsoal'lnsd l'IlT% dqzla%on BR&H8hs 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,

if variants are expected with the result that the probe will not be completely
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that anplify the signal front the | abeled noiety. A
nunber of these variations are reviewed in, e.g.,
woMaod/13ase & Kricka, Anal. Biochem, 169: 1, 1P€87EP2006/005440
Landegren et al., Science,_2¢2: 229, 1988; Mttlin,
1989; U.S. Pat. No. 4,868,105; and in EPO Publication
comﬁ‘f@meg%xsy Fhdith#slad EhReh FhEBGURNAR oReYdcTl/adventitious bindings
pol ynor'phi sns_associ ated with acute renal transpl ant
in ordey) tecRingRIZeARiBe det ect ed by hybridization with a
poI ynucl eoti de probe which fornms a stable hybrid with

that phe phsbeks aerageihcleaaLhenrse],ateungepn@dlédﬁagemached to a label or
noderately strin entéqf;ltbrl dj zati on a

oo S ST b SD VBT LR 20 300, Msbe pcpences, havin

sequ&?&'s@[ﬁﬂﬁfl RIr RES pHakinial Rb Ehedeqténcal by intyrest Bl st&nda@d methods.
pol ynor phl c regions. The_ desi g‘g of probes% ck L,

For frchpigpenfarapiepaning ged lasisg mrebeseyitefesamgook et al, 1989 or

Ausmﬁ%pét'a‘#' ?@2‘ @ﬂh&%ﬁgilﬁﬂ &Tﬁnfc%tlﬁgkerhﬁ US SeldcedBY hmk?ﬁ@ﬁhologous

See e.g. Current Protocols In Mo| ecu
P01YIB|1Cé¢Q§gi)¢S Rrgb@snesnpmqlmg symthesgerligsorualeotides (B epther p%lvnucleotldes

of thé Sﬁ%sentll%gﬁtldﬁ%af Bé Hptlneed ftém 'nﬁtdrﬂl;ﬁé&ﬁﬁ‘iﬁgﬂoﬁ AbmbifAnt single-

erfectly conplenentary to the target

or dgeugerreededquolmgémud@@m g ehrsigally sypehegizedy, Probes may also be
labelbY ngpckq?atn'slgﬁoﬁ L AAE RAYN PBYLDE JrosseNEhbls IR in the art.

I's 'expected, for exanple, if variants are
expected W|th the result that t he probe will not. be
conpl Ehedsdgmpl pebat with thoaprippTas$izgred sResEe fiph Risferential

b1nd{ tS tgrggt QAP é‘q%;Eh&/s Qgﬁrgﬁ] hd H}Jb%d?zalabﬁ] db a8 oh §ifoR HIKEF udeQs well

ol se. The probes cdn include an isolate
kno»pmlrymg@rteécq, de., SurzgohBepteeylsln Mplsrular Biodggys Yelumesl units 2, 4,

and gtﬂrgc?eltl Feot./?ucfﬁﬁﬂ P81 Q&sedwbﬁ Po?f%@st é;%i}lh%ﬂeotlde sequences having

ynuc sequences avi ng uence sim .|l arlty
at 1e@st aﬂv@unglgbt @nplnatlldetsoumélysaéd@éhele@tolﬁ pheleptides, pyd fewer than

tég[tid s Qrdt%an EBISutT £61p! ﬂ%sa %c&{rmeﬁﬁé‘Eécj%gn@é"Qe preferred

e |ng es see
as prakssibalso eionadmplaftéwe ptDolherhasnrm » apeqst patieore of jagpalymorphic

e R

usedpnleyaiuatirepticthésaad sanpgepr esent i nventi on may be
derived fromnaturally occurring or reconbi nant

si ngl b tr fHolyn d osr ggﬁ
chem gg gtggy% V% aar}gﬁg‘br oiﬁ.}esH&nlila%@g % “abel &d asbsfxlys are
contamplated anslhatnventlon(l @nowrddetlire; }FVblf@a?@'é |aomud@¢ aélsim,fpbe (or an

anal§re gucgdﬁ al§n ﬂ%s#%a?ﬁrlg‘ackﬂ—&?e Iggﬁb%g R n frH Zﬁlo%ﬁdalester) to

app rop ze and sequen preferenti al
the nI\Miltagget qortsan'get as ppciconcendmatjornddis asobgemayahave an enzyme

covar%?lg' llnIkZé‘ % 8% eprggg shd? H'%th}?er C(}vggh{ hxlilkc‘ag 'd%eé’vﬁ { 1nlfé}@9@ with the

rrent ot oc ecul ar
specBicaly ogghe Ha;’bhdrm‘soﬂ, Thlmq:rtwmz pr4be apmjugate Fa‘rg@{grqclﬁxc agid complex

o GSRHRSLAE S % o BB 0RO AR08
for emgyat dyteatior. @as;tmaﬁmoamvitﬁ 1sm]ustrecxi B&jseshangndn telne develppment or
luminescent output resulting in an increase in sensitivity. For an example relating to the
preparation of oligodeoxynucleotide-alkaline phosphatase conjugates and their use as
hybridization probes, see Jablonski et al., N.A.R., 14: 6115-6128, 1986. Two-step label
amplification methodologies are known in the art. These assays work on the principle
that a small ligand (such as digoxigenin, biotin, or the like) is attached to a nucleic acid
probe capable of specifically binding an IMPDH2 gene region sequence. Allele specific

probes are also contemplated within the scope of this example and exemplary allele
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about 6 kb, usually fewer than about 1.0 kb, froma

pol ynor phi ¢ sequence are preferred as probes. Al so
wocond/Bapi2at ed are probes having a specific porRGTaEP2066/0@5440

pol ynor phi ¢ sequence. Mreoyet, probes which are

proximal to a polynorphic region nay also be used in

@Y al Uels PAIUIEGBbEs fdothpuddifg @ pAdispetis @phBms of this
speahuﬁger of non&gCR basedlﬁbreening agga;sg§?§QN P
patentgippleasioat ed in this invention. One procedure

hybri di zes a nucl eic acid probe (or an anal og such as

a ”Etﬁylgngh&ﬁ pahe Qﬁﬁl‘éﬁ%ﬁl heNhREI RO tHhaudeicnalid probe is

phosphodi ester), to the target present at .a.low .
spec@gﬂbremcpmlmﬂqby PRI anthodengape KaDESas: g’h ?9ﬁ§mbod1ment of this
exanf;ﬂé/,aciigdﬁ%%irll tsNkBdniPtd AR MIcRRCaci® Pedbel PRbrilizgtisialctdtted by

I nkage Woes not interfere with the specificity o& thﬁ_.
an ahjidigoaigenin oribotifiicenmgetpro pikakes BMPB@‘&%%OP%& he alkaline
phos?ﬁgéagé Gt £oARhBXmERcPeibhatd $Pidt esh @vaybé defected. For

ree probe enzyme conjugate and a substrate is .
methadd dor lnbelingrmugteic atad pretics According i thi embpdiprepy sgeMartin et al.,

Bioﬁﬁ%ﬁé&%‘b: @’?2—@6@2@?95@ e{‘ieg@ﬁ&)&agﬁ;\fé lQPEBRAL 1i@¥nd is recognized by a

1 escent ou ) resu tlng Inan irncrease I n |
secopehighnd-enzyyne Eomjugate ahatnis| ceptde of isperifically lgemplexing to the first
ligardl KRG 5otk e%gb(%ih}% gg%}/s WEmBRLL e bistikatii Ptype of interaction.

5 h
osphatase conjugates and their use as hybridization
For pretivels forslebelimpbhwie& acidtpralpes anp thgiruse mybiognamidan bgs’ed assays

see Iﬁ%%ﬁ e-[\%)._ go%%cl%rﬁg%s f‘gmllkf 1i2§,a{§99nf(tr@taﬁ9d&ln9&ﬁ gte@Fithin the
inthe art. ese ‘assays work on the principle
scopk l:wét}llia li(m;@atibn thayahel nadeic hciasprabe assaygentithis ipyestipn wibhemploy a
e,.li i s.att.ach u ' [
combiob Kl e S AF R, S RUB Sy appple e abshlencom
polysegpleiame. TS #l enspecifle o detottdbe preserse 96 pelymasnises dg a cell

thin the scope pf this e I d ! :
sarmiley glcgs SHET PPE 1P Bb AT IRET poo bR i Eans s employed and in
partiliﬁﬁd Ithpﬁﬁi‘nbglr pb ijf]ﬁmfxpfprshﬂ isfalteimasvelp tentor aprskididerennnucleic
., n one exa the,smal |, 1, gan tt t .
scid ePEETRTR- TSbe K ETepeliorT B PRI Tgblg 19 the alce-
specaitt pbl?dmrglﬁizmﬂﬁdaa'rﬂedgﬁi populatienseo phdaitsravith elteratiprs in this
.ex e, xigenin is attached to th cf el [
s P LAY bl SN M S8 A8 fotrty
inch@d¥ proBgevc @pondinand ithe thajarqnilpmatphiknisoinapadiahisneith acute renal
N ggosphangse conj ugate. The al kal i ne phosphat ase
ranppfRYIEISSY Y chemi | um nescent substrate which can then

be detected. For nethods for |abeling nucleic acid
PR E ¢ty Giethyds 0o tétest poifroakiphisnts deseibvlrabbye @n adgo. be used

i oTechni,ques 9: . 762-768 4l d I
for i ap S et gemar e T 4485 MTRGegPePalfRy” o™ ©
I i gand-enzynme conjugate that is capabl e of

specifically conplexing to the first ligand. A well
known enbodi nment of this exanple is the biotin-avidin

U5 bR AL, a0 POpL R b
whidssay be DNA, comprised of the nucleotide bases A, T, C and G, or RNA, comprised
of the bases A, U (substitutes for T), C, and G. The polynucleotide may represent a
coding strand or its complement. Polynucleotide molecules may be identical in sequence
to the sequence which is naturally occurring or may include alternative codons which
encode the same amino acid as that which is found in the naturally occurring sequence
(See, Lewin "Genes V" Oxford University Press Chapter 7, pp. 171-174 (1994).

Furthermore, polynucleotide molecules may include codons which represent conservative
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see Nguyen et al., BioTechniques 13: 116-123, 1992. It
is also contenplated within the scope of this
WOi200@136884an t hat the nucleic acid probe assays POT/RP0E/005440
invention will enploy a conippnation of nucleic acid
probes capable of detecting IMPDH2, IL 10 and MDR
subst@t?l(ltelégﬁ E)g lafnf‘iﬁ@ alcfcﬁb 4§, dﬁkd?qb@ﬂ eTBX @Bﬁfhaclb@u&etrﬁytrepfeeent genomic
of polynmorphisns in a ce
DNbiie BN & oMl SaHAAPSY Elsothter S peratbsei s BT ygad the
Prod@gpoflarpcgggﬁlFHﬁQa@Q,ng he nunber of different probes is
alternatively two or three different nucleic acid

b
D e T n AR AL b udes. probes, SARAR Eucid i
hybr| @b lafsk@hdi dhcRAPA @I LREnSér shal HRBtE Skt fucidit sndtbentt
Inthis region. In this enhodi nent n er .of
hybrishizstie an anclie agidetherhan g the S%O@Eé]ﬁlé@}‘ivﬂc #@b LuddeprBpELt

nucl&f 5{18 %prﬂfgﬁgr RilhhE tﬂﬁh@gec&‘ﬁi MORE P BEid MBar 1 Pglotiedtnucleic
acuterenal transplant rejection. g/ one of t

acid in frea froefge wbem dethypoiizabephite b PR ded %W&%Yfaﬁgltms
for hgtﬁ%ﬁgfonl@ @%rﬁﬂ% er@h%trbféﬁado tﬁl@Fn%GBdtQﬂl £d wha cbhdlll@»ns e.g.

m)rp I sns. "Pol ynucl eotid !ﬁg
condatgreof rc@meerratu@e @ﬁd\@lllféerdpn%lﬁﬁlﬂéns‘t’lﬁléh aedn V‘éfé%‘ll%%o“ ofa

partu%ﬂl %H H@X aaﬁ tha\IAecoﬁe m(:leﬁzea%cpthetft}gt ARG eatid aayhryeseAly (ie.,

NA, conprised of the bases A U
100% sedpsplemeniasy foohe sr)cond; orghe figt arheecppd Fryshasspme degrge of

comél%ﬁ-{/ Stsa%]@};e wﬁlcg\qgl'e&gch% Pglggcrtrg ' iO%,@@W'S@%E B59%). For example,

nuc ot | ecu dentical in sequence
certdimhighetrseguencaditfinsisan be naqdwl’alclll distegwsh PeréecHy nay

comgfgmgn{jary ﬁﬁa 1C C\gh& ﬁrgm t%g?eno:‘f %'eS%RFeﬂ%@fn hey F@nﬁg&le@

oun e natur IIy occurrlng
condaemsén teodeBate stringwngy coBditemstandNpyrstringshoeeandigorpy dafs

nuclﬁlg lagg%é/})rldltzgtﬁ)‘dns]az% )épie?iné&l'gr?§z§es hypt hfwgé &nd pa ah%es 6.3.1-6.3.6 in

ncl'ude codons
Curreetmres)erﬂi inddolsedaraivlogs(stbeluk.Moasalof Caﬁ?'#opfa@ﬂdfsmas

Molde C@}otl)ed” The%\p ek (itllsg&tol()ga &%Bén %%ﬁ%% oIGRRH e

acl
incofpyutited by cﬁ‘bﬂeylcgleatelmz)z,t e Didat (cmdqlortshénﬁr @@mm@ﬁhgstp@@ncy

of hffERiaHoS AepERtnqt s i T FeUA PALEG PR o

temﬂieﬁathyebﬂ’el o :Crz@mttanpemenen@f’@u&"@) andxdlatomnemrat@mrtérdest&@hzmg

t hat Irs c.acid does

BB AR P ERAH G5 PN a QLo Baet 47 EfrPh a

the lé@gtg of thshenrlddwid seqaendeulbdse Iccmaosltiomqgrca:nhngheatch between
arit

hybré(!lhﬁéxg S?ﬂj]é’,%(ééis 8“3&1%3 ecﬁuoeggg gﬁ%ﬁcurr V\%%folefq%lt)sltgﬁr})fttﬁat@&}/uence within
othehyibhiidérRtl soquénged CTtha, qprifadmmec)ditid §t canrgetetgrmined by

varyfr%lf’]cgl:egrglgosrf ﬁég{eﬁg%adrgm%tzath N 1S tafaln} %&nstlr%{larac[etarm&&ntlty or

mm&@ﬁﬁibétweéist}@ftwb emalefcatcw @okadled ur;fpemlly,oum:ngrr‘ltsqnatarmed such
that\é\@ciucélgces at lmast aBXu réoq)o, ela(s)tnab%ut ?O%, at least about 80%, at least about
90% or at least about 95% or more identical to each other remain hybridized to one
another. By varying hybridization conditions from a level of stringency at which no
hybridization occurs to a level at which hybridization is first observed, conditions which
will allow a given sequence to hybridize (e.g., selectively) with the most similar sequences

in the sample can be determined.
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particular nucleic acid to a second nucleic acid; the
first nucleic acid maybe perfectly (i.e., 100%
wocongisasent ary to the second, or the first an®CIERANGH/005440
may share sone degree of cofplenentarity which is |ess
than perfect (e.g., 70% 75% 85% 95% . For exanple,
certai nE!?érﬁ Jdna&mxr&&g&meuqmme e UsRrk. MAﬁbnson,

di stingui sh” perfectly c enent ary nuclelg acids_f
Methkiossebymlogs 2Wsmi Selip DA} 4 v P bl e fin G Rzt Profocdl

Mole%Qﬂijfo'l % John WQ? @?ﬁcﬁlss&bb Dg@rﬂf&}i deiibel t&nﬁterﬁﬂﬂatldm
stringeficy cond ons" tor nucleic aC|d h br|d|z tions

washangcandptictisfetmederstarsdon sxmgeney coodtmnan Y 35bigeds the step 1n

whlc?- &%n&bgin’s)’ % lM]al ef f?ﬁats bk &J . OleAfifleS rhﬁ‘ml}{tah?l%b@l f c&hﬁieﬁﬂ:&’ltarﬁy

rent Protocols in Ml ECU ar

of theihgbody "Genzofly, Wity f&mﬁe loweo ey eratupeatapiirh gnly
homﬁFO%%HL Eyqashlcﬁéatl\gﬁ'o% @re% 2 G 0?1% vﬁ ﬁﬁgyl w&h %&ﬁﬂ&'@ture is

€ exac con eterm ne
redused (hodding ﬁsﬁfcomgcbtnadm awnsmtbhibmq @n metreasa by 1%@1 tbﬁ aximum

extent ofe mlg tciun %otk th %gnc e.! GORSLIRL Hbbling the
T Mo PR Sihe

concenneecm ofa&SConmdfs id esnmbﬁdse i "ﬁ,g 0&d€ﬁ€s Uelmgﬁh@s guidelines, the

s TR R RO A P 008, PRl Simcncy

dependingaicihe ldvabef msmpohisbught, per cent msrratch bet ween
hybri di zi ng sequences and the frequency of occurrence

f bset f t e !
o 2b? QAL Ao BIHRIRS Wich thil cGhBAL. DA IR sofilon

eq U|va condi tons can
contdmtug oRX QGCHyl% zSQﬁl fngl@)mem(tcs FropemdtmphRiy epamaderates s
i_nt a b
strm§FrPﬁy|wé‘a S EeR FY ﬁmgtm Qlor nuc?érﬁgd g(jélll%(gl? n‘g{Z &y?oq’ﬁtlon

conta“mmg:(aizmscanm |SUSdns 1aménuieeat 428G handhdtighs stoingensagvagh can
| east about 600/ at bout 7 R
compae Wahingd R pre- BIEFd g@@ﬁﬁ) §O uttlorr %Oélg °n1 Ou{)@ gg /{)Ogl B%S for 15
minut@e s 48eal Fhﬁthe:a;edmepw&shm cadirbeiperfhythed dapzaddhy@r eqrqelentlally to
ano her bridizat i condi.t i ons fr
obtajn,g desired r g.é?]\gg i, e\ﬁﬁtl uhvgf)eﬁly onc{;l %12 s ciagrl]) (gféggaglmed by
varylrg el oe\tﬁbre @f t}wi‘paehnktyﬁrgu\cénmhm exnmlsle fds kabwobis grevat while

mauﬁg)glgr:xgj% glglsll(a !ﬁglele fi"e‘}ﬂt}' 9&19@ aj:yvlﬁetsf' %Jle? rgettn%qelc acid
mol&elwaequﬁs;mﬁxe&bemﬂﬁpisai can be determi ned Exenpl ary
conditions are described in Krause, MH and S. A

Qral'"gig Eﬁe%g}&dgﬁ%lgﬁ%g%@%55%95&%%9%4 %919 a?ﬁ‘i glggﬂgs]t%gtlédntaln a

Fotoco
fragifehesip oz tioBwhidhgicluddoh ast&}On&Bﬁﬁ&f Séq?IID)lN)o 1 whiichhincludes

des t et.er ti ndi &
posiGRar 9 SBR IDOW S PR BRrbg o R TR GRaR ks PR fhs o
Seq HY 8.1 whwdirCihe M(ﬂ)bﬁthﬂSHVr i@ replacad Iby asgtor ﬂos calsnplement of said
determ ne a mi | of co | ement ar i
SCQURHGT &g]g nuglgic aeid, %gmegf (}efjttb%léw?r} br% IR d e%swgfb%fu 5, pr*é?erauy at
leasttébﬂfﬁEI&QlIB @t25nhicdotided, ynmcmﬁe@g)omﬁs S0y b0, ddat inore
nucl(cgc(;’t(i:c&'I esin lengﬁjh As% r?gln 1m I1t$r'?g etxgrerlpiel, Qge sm%]aomen?rer{a% 2l GcRic
acid comprising the sequence from position 3497 to 3938 of Seq ID No. 1, wherein
nucleotide T at position 3757 is replaced by a C. Such fragments may also be probes or

primers hereinbefore described.

In a related aspect, the nucleic acid fragments of the invention are used as

probes or nrimers in assavs such as those described herein. “Probes” or “primers” are
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reduced (hol ding SSC concentration constant) allows an

increase by 1% in the maxi num extent of m smatching
woavodp3s4ze sequences that hybridize. General | YYCT/EP2006/005440

doubling the concentration. pf.SSC results in an

increase in Tmof -170C. Using these guidelines, the

oligoﬁ@él%tﬁgzs HeAMSbALHE B £BeRBedifd BaRM e 2 OPIpldntaithry sfrand of
11 gh, noderate or |ow stringency epffndi ng on .the .
nucldieacd msteces e @rProBerANd PrirBFTs & RO ypgppgs\,nudelc acids, as
descrifddl iR IQPEH A s S SAMALY SBORESHLNG in a sol ution
contai ning 0.2X SSC/ 0.1% SDS for 10 minutes at room

tenperature; a nopderate stringency. wash.can conprjse
washi ngAiPHoRE QrRITEH GoBRPTEst UTsENR ¢ eogng {FaPEpce that
hybrRIJet & 2188 S RX 15364 BrahifI SEO It Q0-255and MdefSinBémB@iiinents
and a hlﬂgh stringency wash can conprise vvas[hi ng i.n
aboup e S TG BUEY < SBflegids oL bEAFARHY DRI ISSETBrI10EDS
contigﬁ&fls’léldi@éﬁil& Fs‘e':qalﬁhceﬁ@%- SeFUDINIE N VPK @ein VRS 1S p6atioD 8757 is
erformed repeatedly or sequentially to obtain a :
repladekby e€. (Qusisnallnsughprabes derivid fom Seqd ) Nga? gRP can be used in

addit?c%gwp%if g@g‘oeg ap phﬁde‘ijﬁﬁ&&%e@e&@ob& THR ik IRE AR¥EmBleciiles 6f the

. f meters given as an exanple, as knowp in the
inverstidn sushiab haveidescrber sipva can he idantitrdpnseisdlpted gamgisapdeid
Sj . : i i |
mole g bRt R B B R e o
exanglls mupkemacibmolesaleatandeanmplified andisplates b thegohtmgrpse chain

cont ai J | ' '
s L ROl RO AL RUASR B0 5 o
or tha 26hptemese of hbhNosequerandSectganetallbPCAI Tedgiolngue?rinaryiayd
strin ondi 4 4 ' T ,
L e e e R
Prot@alstA Seieenderthit enddppleintondEds. innig s dcafenpigdress, San
._inven | .are,at, | eas , I
Dleggb(\égt f dfg?, l\gﬁt’%ﬂaz%t ak‘)’rﬁﬁ . %%%:%eé.gl?dég7qgﬁ%@g%%e§gt 55,?%220 |
Mettads addDAppl2aBororl: 1orle9 NUBCBdedsidEPherspe agpt/h IRIABress, Oxford);

Slimti | e, ;one.
and {138 Pategt AeP @i Siekd G EHERL LR AP a6 By g DNA,
mRN387 gérprn3@ IN A ks SeanplBeNdonel] intdver gipropuigk settdtendr at
Qsi.ti,on 7 is replaced by a C. Such fragnents may
char tgbzegiaydjiggégqlgpc%%%}ss her ei nbef ore described. In a
rel ated aspect, the nucleic acid fragnents of the
i nvention are used as nrobes or nrinmers in assavs such

o RSB s I P
trand’ﬁelﬁfetgﬁj lecgci;)rﬂgfjagﬁi}mlem’o}ﬂiei Iaz:y—:ns tnvgm@broﬂ_smw@rg faca ki icgmpr i_sing at
e QLSS U SRR R 40 heLpen e
instrabdodsAlttingFofth @ PR8dedureacpomlieg torangof fermetbops fogassessing the
suscerpetg)lil?tr}]' S facur{g (r:elnea %riar%%lasﬁ 9elj| e }}epeall}lbefore described, and a container
for contents of the kit. In a preferred embodiment, the at least one reagent for use in
detecting the T3757C polymorphism in the IMPDH 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 T at position 375 is replaced by an C. In another
preferred embodiment, said at least one reagent for use in detecting the T3757C
polymorphism in the IMPDH2 gene comprises nucleic acid primers which hybridize to

Seq ID No. 1 under stringent conditions and which can be used for dideoxy sequencing of
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hybri di zes to at |east about 15, for exanple about
20-25, and in certain enbodi nents about 40, 50 or 75,
woconsessi2i ve nucl eoti des of a nucleic acid nolPEaUR2006/005440
conprising a contiguous nuc{sotide sequence from Seq
I D No. 1wherein the T at position 3757 is replaced by
a porfiofrof %Iﬁ)f"@l b YohihUe RluBEQRRFi 03375 Y &5 ch hkleRa@id RaNbe the
or 6 cah be used in _addition to the probes or priners
nucldesdds ofSgq ABN@. 10TRE/Hdéi ei ¢ aci d nol ecul es of the
i nvention such as those descri bed above can be
identified and isol ated using standard nol ecul ar
bincd wgye prefemed godwdament; the kiteddisiomeally ¢rBPHcE pbigast one reagent
| ' l&h8/R¢héd-smEeaul es
todﬁ%%gﬁkgggﬁgf%?bggngﬁgnﬁégﬁg§ggRggﬁfﬁggggIynerase chaj n
polymeggtisrom theilhd0 ganet et msmr'ﬁfgaﬁ% embedirpesitythe fifcgmprises the
nuddé géigp&%eaq‘ﬁq@o?%%eﬂl ddd/ 07 tolo arRl/8F 2 B £ the
conpl'erent of such a sequence. See generally PCR
Technol ogy: Principles and Applications for DNA
Amplification (ed. H A Erlich, Freeman Press, NY, NY,
1992); PCR Protocols: A Guide to Methods and
Applications (Eds. Innis et al., Academ c Press, San
Exalj %go, CA, 1990); Mattila et al, Nucl. Acids Res. 19:
nﬂg (1991); Eckert et al, PCR Methods and
Applications 1:17 (1991); PCR (eds. MPherson etal,
E nhaPFLlPress, Oxford); and U. S. Patent 4,683,202. The
XamRi€'ei ¢ acid nol ecul es can be anplified using cDNA
MRNA or genomic DNA as a tenplate, cloned into an
appropri.ate vector and characterized by DNA sequence
90Ty carry out the nethods for assessing the
susceptibility to acute renal transplant rejection in
a patjient, the present invention al efers to ' .
conpr Jlrg‘? ARl Vesandyfigd i &g°8h?rtf°gr2§8s9%‘ YR ettr%r%:sg }aﬁgbatlents
who td38seh3b G hR Qb hunma fddesend studhdedcPRHhgens out of the 536 patients

instructions setting forth a.pr e according,to
who ei’r‘?&?“%PatF‘%]én s §6‘§§Ago‘ih Eé@éﬁngg?%ﬁ stce g% inﬁﬁrﬁlh’t ()’/petnolabel’
contfSilt emuRRBhtet E@B@@&W&t sti@y eedigud treasessbehalr function, graft and
_descri_ bed, %g a cont ai ner for.cozéﬁggi.of the kit. In al
patieqt ;supfival 288 RAPYIPIANAR ACHiRTeIeFtion: én (e ANy PHERLY ren
alloghs®rdcipids.ecting the T3757C pol ynorphismin the | MPDH
gene conprises a nucleic acid capable of specifically
hybridizing to the nucleic acid of Seq ID No.l; or the

nucl eirge gl ah wasto hinMNeize AephibtRiditytdnd imprbeoloingeertn renal
at position 375 is repl ac t he

! . ed by an_C. .In 0 .
funcpaf an¢ eFralk nBydIvAE Hithaw; agVeffselYeééfFCtH}%e e?f?gcé‘@é nEYf fucing or
dhngﬁgnkgwﬁgﬁgﬁhgﬁgithe T3757C pol ynor phi smin the | MPDH2

gene“conpri ses nucleic acid prinmers which hybridize to

Seq ID No. 1 under stringent conditions and which can

be useg:dor wiide@aynifAusns fYuehalanitidomiel1 566 ¢rbups. (1)

No. 1 which includes position 3757. Such nuc e|8 gcid d
dacligameb {dse).noviceplenglate snefetisddIVP)NGOTIEEStEIRIGS(C)  low dose

cyclosporine (CsA) followed by weaning (month 4) and withdrawal (month 6); (2) dac,
MME, CS, low dose CsA; (3) MMF, CS, standard dose CsA.

Coh

Selection of patients

The pharmacogenetic study protocol and the informed consent form were

mheniebnd £aw asmmmntral £4 tha larcal athical ~ammitteec in the resnective conntries All
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In a nore preferred enmbodinent, the kit additionally

conprises at | east one reagent to detect the C3435T
womobe/183842hi smin the MDRI gene and/ or the -592CIAP2006/005440

pol ymor phismin the ILIO geng- In a nost preferred

enbodi nent, the kit conprises the nucleic acids of Seq

patiehf aﬁ'@vﬁeé—@n‘tt@n {dfoaned esnsént Pr thea K166 saznplotdibe used for
le 1 Cohort descrlptl The ﬁnal

genomg,ngﬂha@a:mel@ Cpﬁldéedﬂﬂzﬂfﬁweﬁlng?% F’faihf ?%ﬁiﬁﬁ‘ Ahpnged
dmugg&ﬁents who consented to the pharnmacogenetic study
cribed herein, out of the 536 patients who
participated i.n the CAESAR cl i nical study. CAESAR was

a 12 pp méqsaxrg)‘i’é%gvérég’ﬁ ned 9@\1\7 - pilidnd kbd s QHH @fmonth after

prospective desi gne to aSSGSS renal un
sampje edliectaon t}peltnkémwmrthf: new 2aA Qripingpheaslepay s S‘gbihés was an
added%&gﬁﬂqu eggﬁiﬁghlérﬂ cgﬁﬁ&%\(ﬁhﬁ; h&RE¥r, 88 @bnRh&fe &fit not
reciprents mal n al m was Omnlmze
possrbwhrremxc géntopyreridformption basedrig the patiend s ARmE 9 apmbsr used in
the o %%nag lﬂlEal%ﬁlVin C@J&)r&hﬁ% adyer$ebalfd SELAIINA samples will

ing or e nati ng cycl osporine use.

bed&abyehts mere random zed prior to transplantation into

1 of 3 groups. (1) daclizumab (dac), nycophenol ate

nmofetil (MWF), corticosteroids (CS), |ow dose
Prepayationsfesmpkes (CSA) fol | oned by weaning (rmonth 4) and

wi t hdrawal (nmonth 6); (2) dac, MW, CS, |ow dose CsA

(3) MW, CS, standard dose CsA. Selection of patients

The phiackatagbaetile (9tldyerpreotiata indHall 4 hebes.rifhsserwere frozen

formwere ., .q
and ft% &‘g {EO\?Bd =7 C Il?tef;olre be}n%ein’t 1o théenf%osf:ﬁr% r&gbtr%i@gniﬂ‘e Office
(CSQM intBaGEI $wift oo land, \cloerns elmy Mfeme alichl@terd 1bt<mbdeastah1:ﬂ amdtagsigreed

new,tlB %Ift?f%ﬂ %rf {)arg?det lﬁgelspgcﬁn% ire gatl ng ﬁggﬁ%&g ngp[ks of
blooAY1 nhén &) e%renetchs RgakeSaeple Replesiend &&R)@oaeshee@@ter

a th afte |l ecti link.
o e S AT P Bl B D
stord BASHIR ihQhSRSYNiA BAM SitzeARRd. iR tbtdlurésyber foeied 6h théiS

a consequence it is not possible to retrieve genotype
samplef arthaREBwepadent asnonding toasiablitired siadardnperAiMgdr OLruErs

nal clinical trial. In approximtely 15
usm§%&h§flga gaI | bl ood and DNA sanples w ||

DNA was extracted from 200 ul of the whole blood using a silica gel-based
extraction method (MagNA Pure LC DNA Isolation KIT I, Roche Molecular
Biochemicals). Samples were genotyped for two different single nucleotide
polymorphisms (SNPs) using a combination of the amplification refractory mutation
system (ARMS) that relies on 3’ terminal mismatches between the PCR primers and the
template being amplified according to Newton et al., Nucleic Acids Res. (1989), 17(7),
2503-16 for SNPs in MDR1 and IL 10 and sequencing analysis for the SNP in IMPDH2.

Analysis of two point mutations in DNA was transformed by using the
amplification refractory mutation system (ARMS, Nucleic Acids Res. (1989), 17(7), 2503-
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-



be destroyed. Preparation of sanples Single blood
sanples (9mM ) were collected in EDTA tubes. These were
wofnoeazsasend stored between -20 and - 700C, bef eca/mmiosgos440
sent to the Roche Central Sgpple Ofice (CSO in
Basel, Switzerland, where they were aliquoted into
tube Wh%ﬁt {Mbﬁgoﬁ%réﬁéh%geﬁ%udwmeBQﬁ&‘hn@ $1913), 11,
bar code els to assure patient anonymty. Two
1026sHi3P).es of blood (I'm and 4m's) were sent to the Roche
Sanpl e Rep03|tory (RSR) at Roche Center for |\/de cal
Genomi cs in Basel, Switzerland. The re i ni ng
4 alnithe G/@smgt,@hegfnatauos@édwbl?ﬁeawé JAP Hiapn Product

5 s m%o&ﬁfﬁ%@gDNﬂ n Brcgﬁﬁggﬁ}ee%nﬁ%r&@xrn@ﬁ@ va&: Whigh agw| es

one ac to estab Ilshed st andard
fluoregeneet deiectimg sl yrmera ptiapkediBBl yurrrAMAEL00 Paquepgedetection

Sys’ter?l(t %ﬂl%ge%g?nfc% g&%ﬂ&(étwrogg{lel If_)(gﬁ af ﬁh@afnog%ﬁ lﬂ%ﬂa@%uﬁed %Ch
ek

cyclel (sf(ahatalmg akdl HengtursioneTMbtystsut ahici ativedfuprescence reached
a thrﬁsuc ttSO %\g glg )e/e@% ?&%Q{r%{ﬂﬁ ﬁiJs sﬁ%rﬁg{vgia r?gtals '(()hne %tf
10 t he anpl ification refractory nut at i on system ( ARVD)
t hat lie
e L AR PP SRR g e e R
amphBwttion redctiah was Nosities if thkgpadpnfephisnf vegplesent 2pd the 2503-
r i
ampffiatPha e ¥ ol T sy e B R SR o R i
polymrlﬁlhlﬁny\@(se welbotahe nmpt fiagiongilatg waheet amﬁb bt speificdar allele 1 and

15 a seceig glgﬁtw%rig?t%ttg%g dgeaq%éoe% Agsl\é%rr] Sﬂt%f#oqt @ﬂlsgﬁ tt(ﬁﬁe?‘detfcted

thre@lyﬁllnefs v&dﬁa’ @s@r&d#&bvocn‘lleleheeqnﬁt primessadaimeicemmeer priover (Table

Thi s mnalon of SI
Rﬁi‘)‘i‘t i‘?ﬂd]ﬁg Cf’gﬁ% 4%16% ls?pr?ﬁ cPUBE W houfeor?%%hg)gfeﬁ%fea nd
reacﬁéﬂbﬁbﬁﬁlm cnaihesdal(dtt 2rupduificgirimér. andBhe temmyl pgyer.
(1993), 11, 1026-1030). In the KTC format, the

generation of doubl e-stranded anplification product is
20 nonitored using a DNA i nter cal ating dye and a thernal

g%/flagﬁ;élghl Ch h olic f %gg%%gijl%%ggg c{quggcpgﬁsmrﬁe{ectlon

System. FI uor escence |n each well of the PCR

arrpllflcatlon pl atﬁ 3 nmeasur ed at eg g cy%e of Annealing
argﬂhea| | ng_él_ﬁ&;d CI’IC e CyCl he nneain

relative f rescence reached a threstpol dofenBraBoniSbm@erature

the SDS software from PE-Bi osystens defined as the
Ct. The anplification reactions were igﬁ!éd*_}tib be
1L 16 AP Peglt | ¢ gROatlREdErGTC 2 0.2 65
AS2  GTGACCCCGCCTGTA 3 0.4 65
common ACTTTCCAGAGACTGGCT 4 0.2 65
TCCTAC
MDR1 C3435T AS1 TCCTTTGCTGCCCTCACG 7 0.2 60
AS2 CTCCTTTGCTGCCCTCAC 8 0.2 60
A
common GGGTGGTGTCACAGGAAG 9 0.2 60

AGA
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anplification reaction was positive if the
pol ynor phi sm was present and the anplification
wOormewt3dsnr was negative if the pol ynor phi sm wa®CamEreoic/005440
For each bi-allelic polynorphism one well of the
anplification plate was set up to be specific for
IMngze' e 1 angl a se¢eAGWEEACWATCIEIG UPt 0 be gspecific 61
or allele 2. For each pol ynorphismto be detected,
T37%7kr ee priners wefe designed - two allele-specific
priners andRon?C@:g@l}‘)/?AﬁE’['mGdee 3). Reacdions forg
allele 1 contained allele 1-specific priner and the
common prinmer a@éh reactions for allele 2 contained
allele 2-specific primer and the common priner. Table
1: list of oligonucleotide priners used for
pol ynor phi sm det ecti on Marker Prinmer Nucl eotide
sequence SEQ Prinmer Annealing tye | concentration
tenperature NO (in mV IL 10 -5920A ASI
GIGACCCCCCCTGIC 2 0.2 65 AS2 GIGACCCCGCCTGIA 3 0.4 65
CBnrompMERTIvECHBNGATT@aE s Holows feg LTO@mAMNBR  C3435T
ASI %T,g{GCT CACG 7 0.2 60 AS2 CTCCTTTGCTGCCCTCAC
8° 0.2 e GGGTGGTGICACAGGAAG 9 0.2 60
A@AW%‘{[ CTTCAGGGCACAATCTTG 10 0.4 6 1 T3757C CC R
CCTGCA TGCCTAG 11 0.4 6 1 GG The anplification
g_onalmll\_'/ljlgtgcc))I\Ere as follows for IL 10 and MDRI: 50 nmM
ris p .0, 50 mvl KO, Myl 2, 50 mm each of
d?\TI5,O %thgﬁél?@ﬁip’ﬁmTTP and 75 nmm of dUTP,
426 MBS, 0f TTP and 75 um of dUTP,

e 4% DMSO,

e 2 uM ROX (Carboxy-Rhodamine)

e 0.1X SyBr Green (Molecular Probes, Eugene, OR),
o 2% glycerol,

e uracil N-glycosylase (UNG,2 units),

e Delta Z05 Gold DNA polymerase (3 units)

e and primers in an 20ul volume for each well.

The concentration of the primers used for each assay is listed in Table 1. 5 ng of

DNA in 5 pl volume was then added to each well. To reduce the possibility of
contamination by pre-existing amplification product, the assay procédure included the
incorporation of dUTP into the amplification product and an incubation step for UNG
degradation of pre-existing U-containing products (Longo et al, Gene (1990), 93,125-
128). Amplification reactions were prepared using an aliquoting robot (Tecan) in 384-
well amplification plates identified by barcode labels generated by the labpratory
management database. Parameters for procedures performed by the robot were set to
minimize the possibility of cross-contamination. For each plate of 81 samples, 5 samples

were run in duplicate and the duplicate results were analyzed 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

Nelta 708 (2Ald MINTA nalvmerace activatinn 45 cveles of denaturation at 95°C and



10

15

20

25

30

35

2 mM ROX (Carboxy-Rhodanm ne) 0.1X SyBr G een

(Mol ecul ar Probes, Eugene, OR), 2%glycerol, wuracil
woNogd/ 1888y ase (UNG 2 units), Delta Z05 Gol d PONAEP2006/005440

pol ymerase (3 units) and pnpners in an 20m vol une

for each well. The concentration of the priners used

anne%ﬁﬁ%%g ARSAh tembkSt&d indlcatéPineTable B Bltowadd B diksdclation

ol une was ft hen added to each well. To reduce the
step pbB giibifeiat ¥ defree ontementatroonsyo A5 ¥-.Stiesmiplidication reactions

wer B P20 R AELy 17 238 BRI PR

deriRtOEETIth@dids @ fition cubas inere jsodpedddry thiNEDegftaaiatandexahined as

re-e ti t d L
S 0 LD, DREUELE 0RO,y oy G50 o
speciﬂcq:ﬁadh@dﬂ V\hlﬁhl NgelRdefadddrligbtiagor péxlirathke dam)ndmspfé&rﬁc prlmer-

BN A NN S R N

fonoR@ﬁgﬁﬂ%trﬁétﬁocﬁ 8f K IM atied wt &S Apal. Basdiesh. byorhe4s.aisat- 166r e
set to mnimze the possibility of

cross-contam nation. For each plate of 8 1 sanples, 5
fanp: ?ﬁe wpEe tﬁﬂéﬁidldﬂcg upédcg @hﬁphﬁ&iildrhﬁa&wﬂ wasale€ermined and
esults were anal yze o de t hat t ched.
the differepfrhareipencipe it iy aé&sf?dh %qdoai%m%éﬁéhaa@)f‘%ffs (56 as the assay
resulfl S8 With a8fa EQbellendsar Adas.o QBreQ:fonﬁﬁyreﬂ Iheték@?rgdnys
cont am nating PCR products , 12 miri %at 950C
15

(AL/A2) Sempiesrwith delig Gis PRIpat T hwaresops ofopygous for AL
(Al/gﬁ')lasta g?ets hRth &eﬁta%&@&)@@@@@t‘e'cﬂﬂslﬁre& Hgm@ﬂf%ﬁk fAAR2 (A2/A2).

tefperature indicated in Table

In myissenses Hreidsha &t diffesgnces h‘?tWG?féthétt rfe 6@@%?@@ g‘mﬂtm?é wege well-
deﬁﬁg%ﬁgm s %ﬁ:t Cfrmlés‘ st fd £8WeRrel @A6d hOMScréins. Ebdh assay

7900 Sequence Detection st ens
was Fyrson @lm’eml@f 47pedl linerRNAG &9 ideatifycell lipes witle the apREATERLS on

genoctgﬁe\é &5 YELE C(B{tP&i%J &6f gamasgagfpﬁagp@ Hafit nane, anaemay Tiedell

needed to confirmthat | uorescence in a grven
line Dé\é"cwambt\amdcﬁnsp@ the Gonplel nste o1 was extgpled iuping th Re Qlagen

extr%’%l%g%trs kit CI?P\NEA BIeKifi&a C}Qﬂéas e a’Th@gerR)%ﬁJ@s bEhReEI line

IC prinmer - I nmer

DN A Wérercenfiinaed nDIVessedoerecing Tred sedl 1g1ed}N@N¢AMé|1MH§2 and
A2/A%5r‘¥efr§ rlgrg\n #&t%ﬁ&i@ch%ﬂfgggﬁlﬂ?caﬂmaﬁ] odn ks zﬁld\ﬁse@tcg H&ermine

154" -
the l@;wbem -phteeshiebiti O he Ctaalubs ditpined fayzhe @mntr@&elﬂ h@% Weae

analgﬁefl%ﬁ ﬁ]etfggnn%r{gf %vﬂl ot‘fi E(Ir ng ?Q&e%tthﬁld@@ %Bta'ilhag o1 tH‘eQ[lmcal trial

was use he assa
samples Ui data Skponeening tthe GeVathaescﬁmseabme @Yas g@le@atadx by thegsD

id
software and %ﬂsé (FIIH?O th@%&ﬁgr%%&gtorﬁz?n er 2 dat?]béélm &xta Wletvt?ith the final

del'ta were con onozygous_for
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:



10

15

20

25

30

35

(Al/AI'); sanples with delta Cts above 3.0 were

consi dered honbzygous for A2 (A2/ A2). |In nost cases,
wotdoes/ts@g2a Ct di fferences between the three grPEUPEP20§6/005440

genotypes were wel | defined. gnd sanples with C val ues

close to 3.0 were re-tested as discrepants. Each assay

was run on a panel of 47 cell |ine DNAs to identify
cell lines with the approprlate g%é %@S r use as
Primeioit H0o582GnA dde KOS dh AP eSIHIRS/ Aﬁt GQRgpmoter

sequ%ﬁ? %)ILIOT|3§déH:HeH by tRepdaMbas seotia Wed.from t he

rriel Institute and was extracted using g
Primextly HctPHa>RiASS coTrmmmgs INROE G098 0582 Valt ﬁBTO&néLESA)
sequ%&% S9DR ¥PESHRE b krﬂﬁe ﬁ@sjlgloﬂs 1H%E@mwef e confirmed by

sequenci ng. Three cell |ine Al /A, AllA2
Primantl. Wp/S25 > dsioenngn Calsre@@ﬁﬂﬁ &1 e éﬁm@&wnﬁratsea%@ and

Gl S8l sidh AR HSEHsdaQe st ST 6s 1dBEned by the
hybrglé%e\g\éoeﬁ%sbﬁg&t 2%2‘??%6?’?‘?&9 Tﬁt% sCth Sa | ues obt gl ned foyr
positidme i SAQABINQEIl. | | i nes were anal ysed to determine the

cut-off for the delta C val ues obtained for the

clinical trial sanples. A data file containing the O
PrimeaMIBR] €3435824% comtespamds tg elnﬁemn}éanwafmrasé@nééwbﬂéﬂe to

o 1 L6 20507 1RPLL BB Epangammny s lapanoh.

anenumiéndemsmmecmpmsrtacthe@rmplgmmuaey deandtsadeyhridizes to

po R SUR 24 MR Ry 0 bR St s
Prime VPN 21 QB@TeCmnioaaiombepcpuisynpDSphomfé‘SNFlﬁ cgen 66 9§M®Rl
as deﬁgfdggﬂ}e O\élrt&?“%é’ﬁ%@&bwesd DNA sequenci ng using an

cer and Big Dye chem stry (ABI).
The prinmers used to anplify the exon7/intron7 boundary

pein YRR B2 e PR, ARSI TB BB

positisiB3 938 td &F10rie ntesn 6 of IMPDm@rasGﬂeﬁngth e positipre mp$i Q@ M8
were targeted with these pairs-of-priner sets:Primer

NO#%.L 10 -592CA ASl corresponds to positions 668 to 682

PrimieR IMPBHY DIMBYEIR 6@ espoads ofpokitibls 3497def35heth inyrontfeof

v BE asiBnerkby e dos e ST N a2 i m t he or oot or

sequence of ILIO as defined by the positions in SEQ ID

e NI ARl BTy s

in 20u0 r@8GonsNusi¥en 1My es¥eirek Teead @aRemadhind.| O as defined by
the positions in SEQ ID NO 1. Prinmer MDRI C3435T AS
corresponds to the conplenentary strand and hybridi zes

For ﬂh@ aﬁ%ﬁ%&tﬂﬂﬁoﬂ%IMpDH%&agin@x eondifiond wiMbRk fakwdef i ned
by the positions in SEQ ID NO 5.

e 50mM Tris pH 8.3,

e 10mM K(],

e 1.5mM MgCl2,

e 0.2mM of each dNTP,

e 0.4 uM of each primer and

e 0.6 U AmpliTaq Gold Polymerase.
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Primer MDRI C3435T AS2 corresponds to the
conpl enentary strand and hybridi zes to positions 194

WQ 2006/m338420n 26 of MDRI as defined by the posi tRGIABP2096/005440
SEQ ID NO'5. Priner MR C3485T Conmon corresponds to
positions 154 to in exon 26 of MDR as defined by the

Tﬂh@%&hﬂﬁ?didg pgggclecﬁi@s@d oPan ffial indibaRod 3785°C fbr 15 min.

corresponds t npl e tary str b
follower Bogs FTAT 3648 (4030391 i (OIS 6o OF B 258 ore Tna
extergﬁg‘ﬂ g@@cﬁom 4@r Bsint i ons in SEQ | D NO 6. Primer | MPDH2
R corresponds to positions 3497 to 3516 in

|ntron 8 of IMPDH2 as defined by the positions in SEQ
Af@r&Qd@ PER Emlpl‘(ﬁgf%nag%rﬂéf@s‘%é&e panaed aﬂﬁg Mﬂl@@ﬂ@Pﬂ:R Cleanup

DNA were PCR-a fied 20ul
plates 5 @drestn b@wtmnpqi’lehlf %&Béﬂn% VlVJEFScP:e? ?ftélle Frﬁlal J@%{f %a%ﬂc%f
maclﬁrﬁg uLdYEQ'ﬂ? Bﬁg @g@@%lr&%}ddhtehl@ﬁﬁf a\ﬁﬁﬁrﬁlr%stoftﬂé IRWEfactup&XgM

, 5mivi Mydl 2,
instra i, Af@r QRGNS he ROIFORRIFSTR ABALY S BveUf |95chf?‘§§61h&ed

meQL @e?ﬂef &7.4i st rPEMRLiNAb ROt ocol consi sted of an
50 mégﬂatﬁlon 1?)}? 950(}3nfggor )(1)5 mn. foll owed by 35

cyc! es of 94 0OC for Imn., 61 0OC for 30 sec, 72 0OC for
1 min., and one final extension step of 72 0OC for 5
mn. Afterwards, PCR anplification fragnments were
purified using MIlipore PCR Ceanup plates on a Tecan
Exarbplerobot . Cycl e sequencing was perforned on a M
Tetrad PCR machine using ABI Big Dye term nator
chem stry according to the manufacturer's instruction.
After sequencing, the polynorphi sm anal yses were done
us Ungvarpke/qipredlysif t ware (1icenced from University of
Washi ngton). Exanple 2 Univariate snp analysis The
anal ysis was first conducted for each pol ynorphi sm

Th Qh@%ﬁﬂ?dlﬁwh@ﬁksb@iﬂmeﬁddﬁﬁmh @bty&xdrf)hJBBAIRhe Bssopistion between
Proven Acute ect

occugisOe SEPEN AT LTIy WIS RPBS T Ey PoUb PRORIgphism v
asseRBH aﬁ&eadjﬁﬂﬂﬁcfoﬂ&eatrhm galegaideeand age (coded as a two categories

variable, <=50 y, >50y), using a logistic regression model.

The hypothesis of absence of association between the genotypes for each
polymorphism and the occurrence of BPAR was tested using a genotypic test (Sasieni
1997). This test is an independence test between the genotypes and the occurrence of
BPAR which, in the case of MDR1 C3435T and IL10 -592C>A, follows a chi-square wi£h
2 degrees of freedom. For IMPDH2 T3757C, the C/C homozygote group was pooled
with the C/T genotype because it contained only 2 individuals. Therefore, the genotypic
test has only 1 degree of freedom df. The type I error of the genotypic test was set to 0.05

and no adjustments for multiple comparisons were made.

For MDR1 C3435T polymorphism, an allelic trend test (Sasieni, 1997) was also
performed to test for the absence 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).
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15

vari able, <=50 vy, >50 y), using a logistic regression
nodel . The hypot hesis of absence of associ ation
WORe06/3a842t he genot ypes for each pol ynor phi sm ®26a/EM2€06/005440
occurrence of BPAR was testgzl-using a genotypic test
(Sasieni 1997). This test is an independence test
betswelMPDHe TEM30CY fiescandpsiting odds raivc GO€ BRARMyvewshs T/T)

in the, ca T and, | Ll,O -5920A, follows a
was Ct?H?PLgEﬂJ‘gttE ‘W?lﬁtllv‘g%éeps %'éidere P&&om For | MPDH2
T3757C, the CC hormzygote gr oup was pool ed with the

Tt O e ey Bt €0 TBe e G riPlEg R find the ciC

and the G\G@Cg@‘ggtgge 1dretHey,Rende thE b&ds &ff detvéteptgg IWA)RJlmpdtests wigls these
set to

no adj u nts for
EenoB BTN B RIS TON R S<Ca BT e L 5P BRTRGAting chi-
squafwith|16df Wad éRsutb&sds WeBasd @Rioddd 9970 oBBARI Beociated with A/A
erfornmed to test for the absence of associ ation

genopPeneEAPEe tathedy 1§+ G8PeYBEY ynor phi sm and t he
occurrence of BPAR The allelic trend test is testi ng
t he i ndependence aLtfetwe n the presence Of]ff 1 allele
t hés g i trble &fallsh isBisreTp SisaHIvg Mo tRiE £ gfalotYng

test. @S Well as its 95% confi dence i nterval was conputed

(see tabl e bel o or | MPDH2 T375 the carr di
The preamc af 1hs IRIIEL O Welpneiareddnapdss Qe 4 ompEELATH Hihost
timed g&dcf&exjaﬁg I(WR) 9596, @QWGId‘?ngE 99"tp‘%'0\0@b thép réséné'eoof the MDR1 T

recessive codin was aI SO

el qimirrip i 6 QIanOR A S HoGE ot 5t ,trag%@q?&t ¢ g icaceof the
i 10‘)2%1189 A3 QIsoE{Qt\éﬁlw%t Mﬂ?%&d Righ&t écﬁfdt(emgdx bé 9t5b)6($[€1 59-14.26;

genotypes were shown to every simlar by t
p= OQ@iotl\)/{(pusegm@@pt ifiseactions dspeeedi HEEWNS TarR Wdt genotype were
lds. as the odds ratio of BPAR
deteéﬁ%{%&?fé\%%%@l@ﬁ&% genotypes conpared to the A/C or
C/ C genotypes. As shown in table 2, all 3
| i o [o] I §TH ing t he genotypi ng
Tabl? g.s I?g}efﬁ.ﬁie}e gﬁ&rn\{\ﬁ%gen;é%g ?hglyﬁéf&ulﬂs

Fesenc e'IMPDH2 C allele increased

MDR{ F&4368e® of devel opi ng BPAR by al mo&ienatypes (Fds (odds
ratio (OR) 2.99, 950/@ l.z:‘pfp. 99; p=0. Um the CIC

presence .o

BPAR @gh1 08, 9500 : 1° L ); gr ese
No BPAeeveht 10 A al | el éédas ass@ﬁc(ﬁ%ﬁ)ed with fedeby 5- fol“a(83 9
hi gher odds (OR 4.76, 95%@cnodpioRst 1f-260, aRz8=A83) . No

significant interactions between treatnent g ?r@o and
genotype were detected forAlicHe&ad gstybrs HofiHhiPs
Tabl e 2: Univariate phar ITBA:IQ:QGOEU‘IVGI Canadsys43.t4sul ts
AQRT Sho—n Connt ynaoc
IMPDlHi l;2|TH375;7%: sopp. T om0 PTT 4 Genotypes (%)
T/CUC/C T
BPAR event 61 13 (46.4) 48 (24.9)
No BPAR event 160 15 (53.6) 145 (75.1)

Genotypic test: x°=5.69, df= 1, p=0.017
OR {T/CUC/C} vs. TT =2.99 [1.27;6.99]

1110 -592 C>A snp n Genotypes (%)

A/A A/IC Cc/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)

Genotypic test: x2=7.64, df=2,p=0.022
Recessive coding test (A/A vs {A/C U C/C}),



T/T CT C CBPAR event 64 20 (37.7) 35 (29.9) 9 (16.1)

No BPAR event 162 33 (62.3) 82 (70.1) 47 (83.9)
WOoQen@tagpizc test : c2=6. 60, df=2, p=0.037 All el IPCTIEP20®/005440
test: c2=8.32, df=l, p=0.0043Allelic ORT vs. C=1.98
[1.24;3.14] 1 MPDH2 T3757C snp ~~ = Cenotypes (%9 ' "

T/CUCCTT BPAR event 6 $-187, 46p4.0048 (24.9) No

o oo 190 15 (50,9 L (05 s e oy

Legend: 2 7$an84§izd Ibdr@relﬁﬁ DRCoAds rapio£Odds GE honypdds fnosvent)

S, 9 B8 Bl AL BT ) 2 2R

test: ls@stext; R ddarbes, of dfee@ornyp). PLRuRBPARS Biogsy Bhivey AcestRejeation; df:
vs@é@/g Udcdcac),c2=7.87, df=l,p=0.005 OR AAA vs {ACU
degreg pifreedamy g 1759: 14, 26] Legend: n : sanple size per
5 group; OR odds ratio (Odds of Event: (QOdds of no
event) [95% confidence interval of the OR]; Genotypic
test, allelic trend test, recessive coding test: see
Exarhflel3 df : degrees of freedom p: p-value; BPAR Bi opsy
Proven Acute Rejection; df: degree of freedom Exanple
3 Multivariate snp anal ysis: The three significant

POy ARits i 4sARidabl e 2) were combined in a
| ogi stic regression nodel to assess their significance

10 adjusted on the effects on the two others. The three
Pg'm@h{%*é' s?%?ﬁﬁé’ﬁ'ﬁ oBFEGHhisNGed ﬂl@lec@ﬂb\@ﬂ: gasbinkdesl a logistic
above e

vi ously descri bed, e an IS
regressiohanegey tq aesh EhaimPgnifieanse i&ﬁl)uqte &gﬁ‘ﬁa e 5 giers. The
threB POy RREphilie wefSHlded uSihg (Y QAR cfegcrﬁtﬂ:dtaﬂb{r@

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

group, gender and age. The results are presented in table 3.

When included in the same multivariate model, all 3 polymorphisms were
significant at the 5% type I error level.
20

Table 3: Multivariate pharmacogenetic results

polymorphism Wald df p-value in Odds Ratio (95%
final model confidence interval)

MDRI1, C3435T 8.07 1 0.005 2.07 [1.25; 3.49]

IL10 -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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When included in the same nultivariate nodel, all 3
pol ynor phi snms were significant at the 5% type | error

woOl wee133848abl e 3: Multivari ate harnmaco eneti ¢ PCT/EP2006/005440

resultsClainms 1. A nethod feq.assessing the
susceptibility to acute renal transplant rejection in
a patient conprising a) l@galmding a nucleic acid from
a sanple that has been renoved fromthe patient and b)
Det ecting the nucl eotide present at position 682 of
SEQ I D No. 1, wherein the presence of an A at this

EEMENERTTIL VX TR EC ST e

Heht EQhptifige prediction of acute renal transplant
?g?ection E. T%e met hod of claim11, wherein said one

or nore other narker is the nucleotide present at

posi L oo fifle AhuSER akld Mom aadpi Gt h3Debtidn@Sled dm the
present at p%5|t|on3757 of SEQ ID No. 6. 3. The nethod
of cl ai patienppn®, wherein said sanple i s whol e bl ood.

4. The pelhes af n%l@éoﬂ@@p&gerﬁla@béﬁti&l 682 GESE@ED Blon1, wherein
said detecting 1s achieved by dideoxy sequencin

¢ . Ul ugo g
and/ or tielpsbseneqianfA at isdnsitionts ipdidplive olpcutgrgnaldansplant
of any gpe.af clainms 1 to 4, wherein said
aIIeIe-sﬁeC| ic PCRis performed using the L
al | elcg- Optiontllycdaecting oge of nag other NErkep forfhe Brsgliqtignpgf acute
3 and t oer of Seq ID No. 4 and/or the
al | el e-geglég?%ﬁgrpfé ggr%ls(,mof Seq ID No. 7 and Seq I D No.
8 and the common priner of Seq ID No. 9 and/or said

Zg: ?E? %%tl?o%&ecﬁ?ﬁlg? vx)h%re@r? Ea{i&) é[e{g grl fl%flol'l\%?th?xgmg%kder is the Iml%(:leotide

el e-specific I'mers o nd Seq
Nopretdnt abpositidm 176 offSEAL He 3. Agndies thamudgotidpPresent ato

acute.r l\@nt. rejection in a patient
co %?%$ﬂ§5§¥§$§3§€agﬁé reagent for use in detecting
the T3757C pol ynorphismin the | MPDH2 gene,

_ 7C pol ym: e | VPO -
o b g el S BN EnAEEREELTY, Lor

for contents of the kit.7. A kit according to claim6®,

wh [ h f ' .ectl:j he -
SR SR AR et B, P BB, TR

acdilleompsaighiendrig apkar flietradpeyiflogbantdprzveCRo t he
nucleic acid of Seq ID No. 1; or the nucleic acid of

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 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 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 T3757C polymorphism in
the IMPDH2 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.
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Seq I D No. 1lwherein the nucleotide T at position 3757
is replaced by a C. 8. A kit according to any one of

wocdoeé/ms8® or 7, additionally conprising at | e@IT/ER206/005440

reagent to detect the C3435T pglynorphismin the MDR
gene and/or the - 592C>A pol ynorphismin the ILI O gene

9., The ?u&oﬁﬁl @&&19161“8 WiedtkiG ’th Lhad fcﬁ'nge ki Betecting the T3757C

hefeil hBef or e deser | especi a f/ wth reference to
t he fpmﬂ}eg@lphgrremahp [&PDH?2 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 T at position 3757 is replaced by a C.

8. AKkit according to any one of claims 6 or 7, additionally comprising at least one
reagent to detect the C3435T polymorphism in the MDR1 gene and/or the -
592C>A polymorphism in the IL10 gene

9. The nudleic acid molecule, method and kit hereinbefore described, especially with

reference to the foregoing examples.



