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nec@s&,&%ﬁ_&r@@@1 1%?%9@#?“ 1 ecul ar di agnosi s of
t hi opurine S-nethyltransferase deficiency: genetic

basis for azathioprine and nercaptopurine intolerance.
[0020n | nt droujedudJ.C1L298).: TBsp@tigum o3 SfedeaB8]ohikdn sfndidige and toxic

.publi cations, patents d,.pat ent licatio clted
epidiERpIHIOLS aviBical viRssiRgb bMesip il Rl A -30s.
i ncorporated by reference in their entirety to the

same extent as if the disclosure of each individual
[00%dbl i catRovcauphCarind Higshi R&t (1884 rSqyatealversa sutaneous reactions to

P&G L | \ndiyi 1y indicated to be
¢u§%§§Fﬁgﬁg@%g‘%ﬁgyégngHgg§in its entirety. BACKGROUND
OF THE | NVENTI ON [ 0029] Adverse drug reactions (ADRs)

are a ﬂor_ clinical problem According to a widely
[0022]t ed métUenyal (sickal AISRS)- wMedicpiigrkese abd thworsk effigevens-Johnson

t ' ] rou
synggBHlof (6 gt TRSb ST RE a3 AR, 202 A 1 B 186
cut aneous ADRs account for about 2-3% of all hospital
m ssiops (Bigby et al., 1986). Although dru
[Ooéjupti orbirata, Spet ik (1997 Sigpaspbnsog sypdrgaie induced by
a k@) (EM,
e e R R TR SR 088F e cever e
cut aneous ADRs are life threatening and frequently

sult i deat h eyens-Johnson syndr Qe
00855) | BP0t Bordral GAD) ol JEReop HER Teesiates Phamacol Rev.
53(%33@@7939) , and hypersensitivity syndrome (HSS). [0030]

S is characterized by high fever, nalaise, and a
rapi dly devel opi ng blistering exanthema of macul es and

rget-Ilike,lesigons a i.ed by nucagsal .

[Ooﬁvol ve%ﬁ’tes." al%l\ﬁﬂ]é) & ’I'Cﬁ]@@)pg/@%ﬁ?rﬁ?m(?g@% rash with
eosiBOHAli s yeieh 8O Syntiofls (DRESKAGHAB He)- 2t thusi . ID&matology.

nort al i tyyrgeaét e ?}Eﬂéﬁt 0 50% . Hygger se%si t]il@ilat y Syndar%?r%y
206(44883-356. char act eri zed by skin rash, fever, |ynmph node

enl argenent and internal organ involvenent; it is also

known as DRESS (Drug reaction with eosinophilia and
[0028Y St emi aVsIkemtanED., &ral. [l $83)( dr 16w iabslyiaRE genotype is a risk factor for

ypersensjtivity syndrone) (Tas and Sinonart, 2003).

Sulpgvr@mé‘snﬁiw%wgc chrdesmal Recerlysp puchSfessisd obnsgptsyndrome.

Phar{dc68eRliO9 5669 55-258.

[0027] Yates, C.R,, et al. (1997). Molecular diagnosis of thiopurine
S-methyltransferase deficiency: genetic basis for azathioprine and mercaptopurine intolerance.
Ann Intern Med. 126(8):608-614.
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to exfoliative dermatitis, involvenent of one or
several internal organs (e.g., hepatitis, pneunonitis,
woe@houtsus, nyocarditis, pericarditis, myositiBCT/US2004/019435

pancreatits, thyroiditis), and hematol ogic

[00Z8)nor mal All b£the pabldatiops)ipatents aauﬁmtanahpﬁlma@dmccytwab@we or
neutrophilia, neutrogpenia, thronbopenja, anem

elsemhﬁ@rmﬁlmﬁ apmwlwweﬁ@rm FSRERPERTES hY FRferepes méh%r @lairefcyrto the same
extefn@ﬁé Fin cﬁgtﬂ@sure%f oH gliti8al é)glﬁhgaqﬁge%ﬁént %ﬁg&g% loP patent was

re with an annual estina I ncl ce o
speoiﬁballlymmdpmdmidaally e fateddn d:ble tincongoretad bikir¢ference mat/ﬁnﬁlr@ty
di sabl e previously otherw se healthy people (Roujeau
and Stern, 1994). The severity of the condition has

ey 1ol baced BRGRCROTBBRT iR sV HOS ) Fen s
(005365 2 £nERSR: RYALRIADKT e £OUTPBlic D0AT A8 Brding to o

ti COﬂVU sants, O urino non

widelgtcited ﬁfekaam‘ﬁm)tsw ADRSJ\QSre(rMS&'ﬂlB%)weeaﬁhie fonith b aixitlam®st common
(Rouj eau_et al ., 1995 I n Taiwan, anticonvul sants
caugeof dsathd b %"F%‘?t ahh é?ﬁf%)o IhparHgulah @AtsHEalbY fegiops cyfpgeous ADRs

nccint BRURLA S L1 RIS (R0 S 25800 i it

erupaions nraglbe dmlcbtocmmﬂate,aueh es ABRulopapuiB radRe erytitema multiforme (EM),
devel o t har macogenom ¢cs have jopl i hat the

urti g L I P B RO SOUSE P AL AR AT S htening and

fre Mé’r{tlﬁ'&hﬁt infdeathC GRS @te@ﬁ@moﬂém{d?&n@@*sb Ctahb%gldeﬁm

pharmacogenom ¢ study to prevent drug-induced
necrolysso{TEN; L yghssyydromg),tand dypersensitivity syhdroseHESAs e
( TPMT) before prescribing azathioprine, a drug for
eumat ' t 7 L
[005:&’1 Cndi \% a?ictéé‘%@?n %é/ hg%lf%ﬁ%?%halia;{% gtfd %%ap%/ﬁie%egg 1}1g blistering

exatheine oémwhas aiﬂftangleehkeyleamds a¢cownipanicd bg Inhudosy ifivdl®sment. TEN has .
resultln? i n | eukocyt openi a. This, kind of nolecul ar

SImilgrageReRiefiens With e pYRIMBF ALqAIve @Me@&mneawﬂ@tfaglgﬁr mortality rate

S Oknggra?%g¥%s in gﬂ§9{@§y%gﬁ§§@%ﬁéusrEg%ora 953?$£g£?enlmnph

nodé&emargssenicandRhi@rmah omgah iivadlyenasnd; iEisrabqpeknomint d3AMRYBS S (I@rug reaction
susce

ibility to SJS/ TEN HS t.
ity SO TGRLIAGn S YRS YRR @E LR (Bt peiri g DRResiiyda: syndrome)
TaFehESi8Rn a6 20099 Nhe 15S 5@&@9&% oy vﬁd&%{ﬁ%&dl Skih RAPIOA often progress

have yet to be |dent|f|ed and currently there’is no
to exfiotihidnt derinafitts invplveseeht pf ortezar seweralistensé drgans (e @ diapiatitis,

|1 devel o TEN or to.which 0S. . 1.
PR hk Pep T RN BRI P OBLS PR ph St yeRigiigh and
hemfﬁfo%lglé* Eno2mARfikQBoshopbi1ed b6ipidablynlihobytess, Aleuopiatih, 8Rhitropenia,
or
thrombopenia, anemia). Other findings may be lymphadenopathy, periorbital or facial edema.

Although the incidence of SJS/TEN is rare with an annual estimated incidence of 3-5 per
million people, these conditions can kill or severely disable previously otherwise healthy
people (Roujeau and Stern, 1994). The severity of the condition has prompted pharmaceutical

companies to withdraw a few newly released drugs.
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devel opi ng adverse drag reactions, particularly SJS,
TEN, or hypersensitivity syndronme (HSS). It was
y@nmmmned that an HLA-B allele, HLA-B*1502, PGT/US2004/019435

.................

associated with SIS/TEN that is induced by a variety

[003f] dr UgSAInIds€alt SFS/EERYHSS cidet Arddafsdd ByodAgs, ndB066mmonly
significant for carbanmazepi ne-i nduced SIS/ TEN, wherein

sulfapamidps apheqraisants.cadioparinelyronsiseoidpl anti-ingepmafory dates (NSAIDS),

Tl al
ond Qe Pls OB REk: TRt Ry WAy g amezepine,
phefytbipandi ph@hobakﬂl&l)BﬁfiBﬂlopu&na] &0 tlm&ogtlcahﬁcbrﬂﬂrugs causing SIS/TEN.
al I opurinol -i nduced_hypersensitivity syndronme (HSS).
Othgy ml@ﬁatms SRS AT pRARIIIONAS @EgialEy netad krsause prviEs ADR.
such as macul opapul ar rash, erythema nmultiforme (EM,

[0034]t | car iReceidbvEiop@End ro‘ﬂ@hﬁiﬂé@l)g&ﬁmlé’sr I%VB %f)hé‘dlﬂhaf #h¥
associated wth a third el e, HLA-B*4 -5-10034]

suscrptibilitly teghDPRs umsm@scémtha@pwctmﬂam gk smcelﬁﬁﬂ sxaropleod the

soo SRRt PR b ederi oy Bk Blle Aol AR Bhonping

th1o§€iﬁﬂé mSihyliraaefet 86 (TTFMTb'lbé‘foiré/ﬂeElﬁl P et @dhpior
anpl e fromthe patient. HLA allele that is

rhela@@@bgwt @ Fapger ﬁlsr«atﬁ@s mrtewt » 89%Bndmindividpabs geromigast
polFAhisfES TAPARE P Eftal St SOt QB ol It oving race,

res1ﬂﬂ11$§<1nf161§1«tdaytop6mat Thie &Sﬁd @ﬁlﬁdlbcﬁ@f’/dla@ﬁ%mg&irblﬁéiﬂ% CBEQ/c(Chmcal
or 90% More preferably, the sensnél vity is at

| eas
Labgrgry yrereyenynt Smspeneriabs povettasdhy rqu@ﬁm@débtga@uss in the USA
PR Gty S MR SR PhafhadliE e PROFEY ARLueh the
susckptibilityatol SISIVENATES air caytairsdippge fsethe\ll[ghy tanlod gemetically determined
non roj ant | tor Pr ef er abl
(Gepy i%&féﬁp Edwgrdﬁ ﬁéf #%’ nSIF%cgfefﬁ %@ ﬁaagmegﬂo be

1derﬁﬁﬁda§ﬂ%heﬁﬁ¥ e R Ea%%ﬁé%ﬁod EerﬁEHllyq{éeﬁ'i sk Qzﬁﬁb@us‘éﬁw%dm who
assessin he ri sk a patient for devel oping an

w111ai¢vehop§J8/erE@~I/H§S®u‘|t®Whlqhdm@ponse to a drug,
conprising determ ning the presence of an HLA-B all el e
sel ected fromthe group consisting of HLAB* 1502,

HLA- B*5801 and H@%ﬁl\ﬁgﬂ O‘ﬁhfﬁﬁ'ﬁl\{;ﬁlﬁﬁbﬁsence of the
cativ

HLA-B allele is in e of aris Oor "an adverse

[ooszﬂggg: gﬁrg{e cﬁesemT iNGelioiGrbvidpy ShRfRAlof &% f%ﬁ%qﬂe ﬁgmapatlem for

onsi sting of car anazeplne urino
devgpmgtadiverse dugfremstibay padiculaniyy8I8j TENnor h}lwmensﬁ’ewtpsm&ome

s B onaret P bR Aiste B b 057 is wsesiqted pish STS/TEN

that%i Mfe&l l%’ M GariRP6L draps. | ?h@éﬁf&itﬁﬁl Wit HE AL BR €509Sis most significant
adver se dr reaction, such as Stevens-Johnson

for @yhammmetmd(ucgd &pv/di @N;wherﬁen; ald Kyespatients (4489 have the HLA-B*1502
alleR! %n adéﬁon, another HLA-B allele, HLA-B*5801, is particularly associated with
SJS/TEN induced by allopurinol. HL.A-B*5801 is also associated with allopurinol-induced
hypersensitivity syndrome (HSS). Milder cutaneous reactions induced by carbamazepine,
such as maculopapular rash, erythema multiforme (EM), urticaria, and fixed drug eruption, are

particularly associated with a third allele, HLA-B*4601.
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enbodi nent, the drug is carbamazepine, and the allele

is HLA-B*1502. In another preferred enbodi nent, the
Wwabkdosiog7siHLA- B*5801 is used to predict the ri SkPE'DUS2004/019435

cutaneous ADR, such as Stevens-Johnson syndrome or

[00349xi C e m&afd'ﬂaglr 8E pRsyiiapplidative pporids 4 ethbll 6Paseddlg. the risk of
HLAB* 5801 is also a marker for allopurinol-induced

a patiprifor éayelapdie 4 Ay B SHHOISAT AN AR OBEP @rfirBS SpMPrising performing

I Yiat

S e T e
witH ibe NT3RI wdth 4 se@sitivBi of air ledéDR)duln 40 %ackn bk dshﬂasa’hé PR ;factor in the

HLAB* 5801 or HLA-E@ 601, %{}bas HL_A- B* 1503 or. *155¢ o
presppfggveutiphe Pagfpiably, rﬁe’éﬁéﬁﬂ@t e Hslpiactpriis gl lgasy abeut ﬁeé’ 60%,

0 r I t

0% B 85 T AR Mors et MRS scndli BT 0506, IR i
prefeifably sjrpetadffram theygrbyicordistiag ofiwdrbarhmepimec hldopuriaol, ghenytoin,

sk Lot e el breteraly. e B BrepaLed L
a nohﬁ‘tef 19886 §h rﬁlﬂﬁﬂo?}ndrugh ?réitﬂaﬁiyeaﬁmﬁébsﬂleﬁ% dat 2kt Bdor.

or exanpl e, serol ogi cal m crocyt ot oxi ci ty

thods 38] The ence f the allel
[Ooﬁt ere StSpggg,ﬁLgl%g 81‘15 ésnfg{)%ﬁ PG JIYFRERR POV, eaﬁ "method of assessing

the B NA) RNt B8 ﬁ@&élé‘plﬂ?ﬁ% Sdvepde drieraabiic 1?1 re?ﬁﬁin%‘to‘ @drétg, comprising

geneti'c marker that 1 nked to the al
detegminingthe presgecesdfian Hﬂak@ aliedersddectedefrgm, tha grosplmomstn@ o HLA-

B A BT e BIRR Pho, pr Bt %{éﬁ'?%?% SRR ELA e i

indithtAe R KRk Forodn 4dversB dRisleadionaninetdypeisi &‘r gy saldctddOofdm the
being limted to, DRB1*1202, Cw* 0801, 0806, A*1101,

groupredniisiag ofl grbappazeping, afigpkianad, plfenytedn, mplfaBim e amoxicillin,

0 SRR Pt IR g 8 5o o

phepyteimence of the HLA-B*1502, 5801 or 4601 hapl otype,
rather than the allel esper se, is indicative of a risk

0 2 e AP 3 rE T e GG e savErSS i reaction,

suc}PE@StE?&ﬁ%ﬁﬁé&Sh%?nd}Bﬁlfe' ﬂokﬁ% FRARAT Ry €5 EASE NG pidi&red
presence of at ast one HLA-B all el e sel ected from

embodangit.dbp dogris p@bamgzecpfnet—lml tBe abelg jis HILA B* 5801, Inanether preferred

embgedhe ATl P SodT ot B el e ok R cafiayfBg svon o
Stevidhé7 6HinkoR dyraiéin Elb toRidgidermbDiieR rdly e 81 @bpohse td"ﬁlopunnol HLA-

presence of all three alleles is determ ned.

B*5881 kodscamagist farmdlopyrinddrprduced drugaeqmsioarifheasingnhidie and systemic
ym%e t%Jf‘iasr sieh | %talllgplﬁxﬂf% ?%cﬁl ced Egﬁ se?lgllﬁ'%{ I)llng Eﬁ?gl uty of HLA-

qa€6¢i Bi'e I SpOsi or an
B150B58 or B46 can also be used to predict the risk for ADR instead of HLA—B*ISOZ, HLA-

B*5801 or HLA-B*4601, such as HLA-B*1503 or *1558.

[0037] The allele can be detected by using any method known in the art. For example,
the presence of the allele can be determined by using an oligonucleotide that specifically
hybridizes with the nucleic acid coding for the allele. Preferably, the DNA prepared from the
peripheral blood of the patient is employed in the determination. The allele can also be

detected by, for example, sefological or microcytotoxicity methods.
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medi cal condition, including adverse drug reactions.

For exanple, these other genetic factors may be
w@edososrsdd from t he group consisting of thi opur P@EUS2004/019435

nmet hyl transferase and the genes for the |ong-QrT

[0038]ndr ONEThd 0D te GEithk AlElepf Miterdadtan alsa berletendinet by detecting an
screeni ré? and/ or identifying nedicines that can
equiyglent genefie axrkenal dhg Hinle sdichispeeReticiRekey theiss lwed to the allele.

An Y340l uenclicaier SERE, £F, S0P o LALBRad ISt ibiem)
mlcﬁdsla&llﬁs niaglter e anpkind if @éndﬂct}i@l}nmiphnsme Roaledardplteﬁﬁm I—Hmj-markers
he candl dates that binds to f}@gggl lL.el.e are |ikely t

of H%BoBt 13Qchaplptiyng gplude, withouh mitpfldo.JRBLE 18;920€W*0801
CwhE¥ehk ] @1 Qﬁ(‘i‘ﬁ] #35d 'Iﬂ@&ﬁfl hallefdd t[lg S%ﬁ%*g Bt GSotype

reactions ¢éan en be furt t est ed.
conguaide,tfonexangrie, A aA 133108, EWw&6302s DRBIGOBAL, @dd MIEAA*00201. In other

worp i Bsser PR oA T 08, o6 436 BBt gh fliles pe

se, ﬁ%&@ﬂfv@%&‘%%sﬂ”f&ﬁ&v@%e%ﬁh&t@n@ and the candi date
that bind to the allele may i nduce SJS/ TEN HSS and can

befurther tested. Cells or animals that compri se the
[0039]A al | eheothernspedcs of the niessat inyensiop&Eevifesya metigd of hat

e B e e g S A

allelﬁel‘wtédcffonp tredirotip oghsishiag bf HILABB* BS(I?aHleﬁnB*ﬁwl and HLA B*4601.

Pref% ,gﬁl I%%ﬁ\iy%%lgr %S}ggs@ ?\ggr Ct R fp ar tclll.{gygg%g £§| dreéqngnned such as

LK B3 502 HIlS §§@P' %Eﬂpféfeh{blyﬂf?é E'ﬁ%b'sdc%g afl ﬁub@&'&lﬁé’scis

y a variety of drugs corr€lation wth HLA-B
detdrmimeds tIhsingathdéd mmptlbnalbc@uﬂqmsaﬂﬁ'pdeummmtume:cf oﬂnbﬁ/g&'ﬁlﬂc factors.
wherein all .the patients tes .he HLA- *150
Thol BiaFESerEHo Siics P bEAACHER] WITALE BEPdiSros o far aiegasese or
med1§a1 fé@ﬁ&lh&&"ﬂ&h&ﬁn%%&@&b@@ﬁ réictibnsSkRr Eenflke, o dtﬁé}tgéﬁé’uc factors

by al | opur’i nol der cufaneous reactions associ ated
maype $elestadozora tlepgmoep consstingf Hrepirmeapethgtransfetase and the genes for
urticaria, and fixed drug

t e I[tiforme (EM,
theﬁ%”é@f %IFIS particularly associated with a third
aIIeIe HLA- B*4601. [0043] Prior to describing the

[0040]vent | diurther providedris aetettidd, ofsbreeriing ald/osEenti fyirtgrhedicines that can

appl i cati.on are de asfoIIo unl ess ot herw se
be l}Sﬁ‘gFocté?aééngé‘fiP?ﬁdtgf%ﬁ&F 3@%%& AqB(§02, 5801 or 4601 as a

targ%f%éfrh?ﬁeve’loﬁm?éﬁtupgleédahﬁ)%, @E]’fjs ptLiRP B¢ o Bitk @fiEIeS Earfbe contacted
with medicine candidates, and the candidates that binds to the allele are likely to inhibit the
function of the allele. The efficacy of the allele-binding candidate in treating drug induced

reactions can then be further tested.

[0041] In addition, an HL A allele that is associated with SJS/TEN/HSS can also be
used to screen for drugs that induce SIS/TEN/HSS. For example, a candidate drug may be
contacted with the HLA allele, and the candidate that bind to the allele may induce
SJS/TEN/HSS and can be further tested. Cells or animals that comprise the HLA allele can
also be used to screen for drugs that induce SJS/TEN/HSS.
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particul ar, an adverse drug reaction occurs at doses
used for prophylaxis, diagnosis or therapy. [0045] A
wO deoagid7s4or "nmedi cation”, is any conpound or nRCEUBZN4/019435
that is admnistered to a patient for prophylactic,
di agnost i ¢ DETATRFEIPPESCRIRTION 6 THEOMYERTEON ent
has a "risk" for an adverse drug reaction if the

100BH00E P o helpriregh i eRienoidenp SR meihs Gkt Bpationt or
devBRpPHIgHIV&Re Hfglfg%é/&ﬂoﬁﬁ’, PaREuRBMESISE THNUST ISSC i WAS dig_cg)%ered that an

probability the patient to devel op the adverse drug
HL AR elleloHLA-B 1608 islabsociated witk STSBEM that, i5 irfducel] byraveriety of drugs.

ref er.abl I bout .fol.d till, more. .
Thegcro&egaiugg lv%}lthglﬁlLﬁg%ﬁSOg% B}os‘é}g%bc@’t %%r’ car7b’angaz 1n§-11%d61|caq SJS/TEN,
wheéeid abé pifeaisatabd Harithé BAH-BADSOH alfe. dnaddfiofNathdr M A-B
robability of the general popul ation to develop the

alleles HdAsB* 88 Ug iy regdeulerty asppeiatsd shEL3ISYTEN oallSSanduced by allopurinol.
. ' . + hod Jn ' he ari, such as

MG R et R AeoB AR A e ob, Boh g BiEIoB e rach,

erytheme fulfifokmé N urtisarf, es@fiked drubUnhioh/wee 8@@1@{1@%1K associated with
popijl ation. if this factor is present in 10% of the

athpd@flels HLAnB 408e an adverse drug reaction, then the
probability of a patient with this risk factor to

[00483vel Op Pl t@d¥RFiBRedh & thvERAGH inGhrthet diafIOlH 188 s8N iPhis
the probability of the general population to devel op

appliepsiondyedefimed as fpllovesomiless othegwise Ouiidatet]. " r i sk f act or ™

for an ADRis a factor that is associated with the

The sensitivity of a risk factor is preferably at

Defﬁﬂggg’tls about 40% nore preferably at |east about 50%

60% 70% 80% 85% or 90% Most preferably, the
[0044nsi t i VA Yadversaldrige@attiddS % ad iSkedldifl urs@Bsddd effebof a drug. In

of arisk factor for predicting an ADRis the _
partiralarean adyerse drygepeipnocgpistat doges aeyd foratoppplesissdagnnsis or therapy.

risk factor. In other words, if every SJS patient has
00@ | el e ’%“al‘a 53 [T PRATPAVAE: ) | . i . ..
98)s7i s To0% g 2§eg%¥tlg¥’%m&d§%€§?ﬁg%aﬁg{%h & ip Sfbministered to
a pagent fapprophy agiem diaghesticyor dlierapeutit puPosar predi cting SIS

is 50% [0049] An "equival ent genetic marker" of an

I B L R
pati€fiud Vet tsy ardRlvetse AriiFdaetich is MighBthRh B8ARbbAVIVS It eneral

di splay a |inkage disequilibriumwith the alleéele of
popplatien tosdevelop dpidverss sirnmtcogiéan i keprpbabilityiofi gre ragituirte develop the

.er [ ' ' ors _prese [
v B CRUEE DL, B BEDBH S AFL BB B a2
foldg stilblinbieoptsferabdy 4t least abdut 3adVH 1658, § 86 fdl@sid infost préisrably at least

Typi ci':H ly, .a panel of genetic factors is determned in
about’10 fold as’high as the probabilify of the general population to develop the adverse drug
reaction. The probability can be determined by any method known in the art, such as by
using the incidence of risk factors. For example, a given risk factor is present in 5% of the
general population. If this factor is present in 10% of the patients who have an adverse drug
reaction, then the probability of a patient with this risk factor to develop the adverse drug
reaction is 2 fold as high as the probability of the general population to develop the adverse

drug reaction.
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phar macogenom cs profiling, and the factors may or may
not be associated with the sane di sease, nedi cal
wa@omdiosisen, or reaction to drug. [0051] A "netkODUS1064/019435
of a drug refers to a conmpound that can be derived
[004H om t heA triskgfackioe’ fiop anTaR 6 4 fotor that id dsvooiged VIANhSADR. The
refer referably a human

bl, I d :
senliG! SISk far Py RiirviarabDtatgcat Hiput 407~ Bl Pstcary at least about
5094, 8094, 0840 86%4C QSR Do MN1BH 'réfe;é?,?, R ﬁﬁvﬁg?s A48 95%.
éxcept that at |east one hydrogern in tﬁe drug 1s
substituted with a halo, hydroxyl, acylam no, alkyl,
[0048] keny| , Thel“kgnsitivitydloRexigk fatorl foxpreditiyg an ADR oxthi@psteentage of

parilt Balfhe DR B8 Heyfst Aot vl sy RJ paient has

allele N, IR 3enitivlty of ANORYor El‘élaﬁ:ttlhg WSS PE0ML. I£ 20 out of 40 FJ S patients
carboxyl het eroaryl, carboxyl -substituted heteroaryl,

havealtdboRythie therseusitivite of dbeleB ot predioting SI8 b 0%.
het erocyclic, cycloal kyl, substituted al kyl,

100877 oy AE R bl i) el o it o a gonct

markstthQad Kiled th letdlRBY O intefdd SThd WheRf chElvElefBEMbtic markers in the
heterocyclic or substituted heterocyclic group. The

presep{dpyepsion gisplay linkegediseqialibniian svithghe aleld of intaesti n
U S. Patent No. 6,583,139. The substituent contains
00501 ©f er abbiaZBEdn8mi& Rfefd @ idrloSletieti
[ m!)r_e prefer abal @g zelrno {béogrg%g’ e?nd rrtggki &B@P gtrl%’g?@egeét}cofacmrs
presews 1 weulgjaetiibat axe anseciated withob Saseksor unselicah eomditions, pdrkiytlarly
refers.to. alkyl grau referably having.from1 to 10
adversEAgions it g PPN P @pes 2 e5eiic dace ds Agemineifs.
harftioSgdn8fiids oﬁpﬁ@%m hd teSdctoys #5PoPBaY RotheClls@3atoB ity th
p' t-bu%i.l, n-Iﬁ_e_pty , oc'tylcand t}ﬁe Iial e(.) [00854] © same
discasgpsdicel poaditighjgrireactionde drugo an al kyl group,
preferably of from1l to 10 carbon atons, having from1l
0054 5 subsd s I i St
100EP 21 Rosy MR, SELEEE Fitele 6 WhBo PR SRTR BB rom the
drugtdviede arctabolibrarnin adivirgayrbmism, @oferably amaghmsl, ardd dyle preferably a
h am di no, thioam di no, am noacyl, am nocarbonyl am no,
UMa%i not hi ocar bonyl ami no, ani nocar bonyl oxy, aryl,
substituted aryl, aryloxy, substituted aryl oxy,

[0053] Y| oXylAatfdetivatbued HF b ldui ds ased HXMAI¥éfers ©YEHRap el Y8k is the
hydroxyl, nitro, carboxyl, carbox

oxyal kyl, . .
same g the djigsaxsentithatab leagf gop hydiogen @mﬁe deygeis subsiguted with a halo,

b - SUbst it cyel qal ar hoxyl aryl
rya SR RS, B, e, SRS Aoy, cusbory
carbeaylhikyly barborbdisubstitedd hlkiyk rcamioxl-cyesalon ydaieix§ 1saBsthtE

car hoxy] substjtuted heterocyclic, cycloalkyl
cyclgq}]rsglt q% X, le, €91 g}p}ﬂsﬁpl’)stltuteg aryl, carbo%cylheterog/ryf, carboxyl-substituted

heteroaryl, carboxylheterocyclic, carboxyl-substituted heterocyclic, cycloalkyl, substituted

alkyl, substituted alkoxy, substituted aryl, substituted aryloxy, substituted aryloxyaryl,
substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic or substituted
heterocyclic group. The chemical groups are defined below or as defined in U.S. Patent No.
6,583,139. The substituent contains preferably zero to ten, more preferably zero to six, more

preferably zero to four, and most preferably zero to two carbon atoms.
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guani di no, guani di nosul fone thiol, thioalkyl,
substituted thioal kyl, thioaryl, substituted thioaryl,

wo biosoymshoal kyl , substituted thiocycloal kyl, PCT/US2004/019435
t hi oheteroaryl, substituted thioheteroaryl,

[0033)i ohet ex©63dIhiefein, SUlkgL fefarsems dilby] @heips peef¢alblychaving from 1 to 10
heteroaryl, substituted aryl, substituted heteroa

carhomtaigrag gid mere prafssbily L e carbt)% Po83pe | Thas tepmpds @sqm&&savﬁd by groups is
K I , bstituted
B e LR R S o

het erocycl yl oxy, oxycar bonyl am no,
[OOSMyt hi oc®ubstityted mikyd; refadstoGymalk el gegip, prefg@blyof from 1 to 10 carbon

o P 2t R v S RE bS5
subfiRhied anioxy;, acypﬁ@mlﬂbeﬂﬁd’)d& ?rla@mno %9@)Xy arﬁmbsamfdﬁ{oeelkyl
het er ocyc ic -NRS(O) -al kyl , (

amidipobibidamitiog, aminphcyl- anRspaza)fbonada}mno ammsetb)tocarbony amino,

amis Ay e Rt el f BRI a1 B hSloxtaryt,

substHRS] @lylo:8abA T ¢yiadb Sthidpeh Siyaeyso/L Mtro; dRSHXS), cafﬂaxi‘dtlkyll carboxyl-
- NRS -NR-substituted al kyl -NRa(t(()I -NR- ary

SubYRRB Gy hRAOBYE AT LRy | ST apRlaeL oy laryl

b
carbo%%sé1 e@%tét;ugé?;/azyl §%B)ﬁ%@?§§f}ﬁﬁ% o)kfé[ -S %@ heteroaryl,
carboeyeteeystlic carborglsulbstituted hetbloyydity nyzcloaibyipsuba'!imited cycloalkyl,
o a2 VO, e L AT e
tlno%fg}l‘ echﬁ'é?@l?%kﬁ”kﬁ&tmﬂmﬂmc%galﬁy ﬁﬁb‘l‘%&b%ﬂﬁ &flbstituted thioheteroaryl,

t’er oa am no, nono- éterocycli’'d am no,
thiohetamcyaliny sebstifigerbthiohictereryche theteneargl, sdstiredharyl, substituted

netcbstl P girpels SHD e beTEmPTONE. Sybuk g el Gyploatkoxy,

hete%el?yioxy,séﬂlﬁﬁthfeﬁth%ﬁér@drm j}; I@fe)‘d)oycﬁﬂ'&él 's,ﬁﬁéhﬁﬂecﬁﬁérférocyclyloxy,

heteroaryl, substituted heteroaryl, "heterocyclic and
oxysubenylammedorghior abyeyliinos B tlllesd, -QKP))> -grlotipeed alkyl, -

OS(gfjVI ngl -?(ﬁ@ ggg%gléteg | o;k 6%8@3%/ ﬁgtgl\‘;o%?&ll Wh);k g)%sglﬁl.ggd heteroaryl,

—OSQ@?&)Lhétéwég lid, UWOs @)l kﬁﬁstlﬁﬁ@imerwmﬂcl IOBGANRR hmz%@oh -alkyl, -
O -substituted al k SO - -10-al keni\ilRS(O)
-

NRS&Eib sﬁubﬁtml@d aﬂmk,ehms(o)zsgyl Si@l)kyﬁllbstmséﬂ aryl

hotcg B RY OF AR o NRRIOR B BRI Subtittea

heter&@ch&emoyﬁJNEalkyﬁQ\lRS@ﬁt NRumwtnlnedd@moﬂyNRS(Of){ -NR-aryl, -
-NRR, where R.i s_hydrogen_ or alKkyl_. é\m
NRS(Q)R C}}@usub@ft@f,eg aryd, {\Wegl( -ggl-hgqe@ry IoNR -substituted
t .
hetér&fr& édlg%sl (9%313%%1}%%8%%@ II@ISt((@§/ t}\ﬂ?ﬁ}l‘tt)s%‘g&tg% iigt’erocychc, mono- and
di- aﬁq&mmmbmyno-rmdMQmstlmmmkW)aﬂnQ -ralbrroahd vi- hmyla‘nmylo, raob- and di-

(su‘tﬁ;gg{[ﬁﬁ 059{"8 u %“{]1‘1&%_0&61‘%’1&%!1;?183( 1¥10nc§ eafn (su%stltuted
heteroaryl)ammo, mono- and diheterocyclic amino, mono- and di-(substituted heterocyclic)
amino, unsymmetric disubstituted amines having different substituents selected from the
group consisting of alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic and substituted heterocyclic; substituted alkyl groups having amino
groups blocked by conventional blocking groups (such as Boc, Cbz, formyl, and the like) and
alkyl/substituted alkyl groups substituted with -SO, -alkyl, -SO, -substituted alkyl, -SO, -
-10-
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[0057] "Acyl" refers to the groups HC(O) -,
al kyl -C(O) -, substituted aBcyl-C(O -, al kenyl-C(O) -,
waawsitswt ed al kenyl -C(O) -, al kynyl -C(O) -, subBCT/U81004019435
al kynyl - C(O) cycl oal kyl - C(O -, substituted
alkeyt;|-90) kssubstﬁﬁ@)ialkeaw LSO Qyelpalkyihs$O1 *snbﬂltﬁtb& ydlo4lkyl, -SO, -aryl, -
substituted heteroaryl -

het .
Sohgﬂlgﬁrﬁg@ FUIYJ) §;%3®)heter8?ifd’16599t 54 tltélaedrtéﬁtt@%a/};cﬁ% “hegarpeyelic, -SO,
—suﬂ%ﬁﬁft@d Fet@tJoFicl,hc q‘iu§ét LRRedna! 1 sthyRldsRR Yk @pbst i tuted

Stbstit ut ed kynyl”,cycl oal kyl
substi tut ed cycl oal kyl , aryI substituted aryl,
[005&: er oarAlkoxyitrefars to thel gtraips plah-Gr Wh@hendu@zsl, by wap@f example,

ubsti,t ut ed heterocyclic_are as her ei.n
N o AN i S
hexbﬁyllrui&ﬁ@dtﬁlﬁﬁﬁtbw,%ﬁ&ﬁéﬁ@bfromthe group consisting of
drogen al kyl , substituted al kyl, al kenyl,

substituted alkenyl al kynyl , substltuted alkynyl,
[0056]y | , sdtﬁsﬂaisttwteddlllamyl’ referpdd el gegip “ssbftgtietl atled-O-7.
cycl oal kyI heteroaryl, substituted heteroaryl,

0085 o7 QAL B0, SHESLLLMRER G SLARAL S S LS
alkdiyl- @Q)insﬁt;sﬁﬁltedaalﬁﬁiymgyChlkgnﬁfC(@)b%hlbétfﬂﬁt%&i alkrynyl C(O)cycloalkyl-

heterocycllc ring wherein al substit ut ed

C(Qit-leubspituted glmi@alkylt@@)al amlr@tO) shikstityted ast O, thts@d)aryl C(0)-,

s Yetsi e D: KBl 1O Sl VR Skt mercBiell 0 wheren

alkﬁ edudktitated|alleyl aa[lﬁerﬁ_ylll Q&bétit&l%@ dikoef1 AR dubstiufedaFkynyl, cycloalkyl,
defined herein "Acyl oxy" refers to the groups

subgiitpief crglogleyl, agﬂ@gtbq;tﬂgﬁeé@r;é; hejgrogmyppahstituted heteroaryl, heterocyclic

and%}lﬁs‘?:ﬁlé(t E@%g g'chcséf eﬂgl ?E{nisgzl C(C(OPOO
ar I-C(O)O substltuted aryl-C(O O, ’

[OOiﬁch oal Kyﬁtoy@(nfﬁ)lo” refers m;thetgnmwd—C(f@aNBBJ \klydre €4 Kis independently

seleﬁ%{i?’: %I gr(gg;b)(casiétlfcilgj gﬁ]ta)lrcg'g%egg il M er os?itl.tted gﬁ(q) qkenyl substituted
a]kéih?l QUSAYE kiitsstifelt6d SkyN1€4:91, @u‘t?sltlhﬁéd ar§H Q?&lb&]!l&%rﬁ gu‘tfsltllﬁi?ftl:d cycloalkyl,

kenyl ; substituted a1keny|, al kynyl', “substitut
hetegparyh ymbstltgt@d ]@qm@ytyl hetdyegyiclieitand sglgqgllmqui h9ﬂeroca¢13q and where each R

b o g e R T
hetst@éycne énpeveidin al-k%rll L shOBEEd 2RV K emyhyl, sidkgfuSed Dkeatlyk @tneglnyt
aving from2 to 10 carbon atons an

Subt%ta Fr e{élf rat?ﬂb%)gllm k enbsipiadsyaloatkyherdnanbaiitedgrsl heteroaryl
R AT -

al kenyl groups having from1l to 5 substituents
[00§H| ect ed Aaybmyt’ mefersrto tige gromss akylHY QO- aukstityted alkyl-C(O)O-,

§§g CE ‘9% ﬁ{ﬂk?%%kg}yﬁe&?g,@cébﬁ eg%od, Syipstituted alkynylC(0)O-,
”Yla@@kﬁr@u@htﬁ@tedtﬁtl@(@)@ f@clo@mytl@@)(bq, substituted cycloalkyl-C(0)O-,

heteroaryl-C(O)O-, substituted heteroaryl-C(O)O-, heterocyclic-C(O)O-, and substituted
heterocyclic-C(O)O- wherein alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocyclic and substituted heterocyclic are as defined herein.

-11-
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am nocar bonyl am no, am not hi ocar bonyl am no,

am nocar bonyl oxy, aryl, substituted aryl, aryl oxy,
waewsoutswt ed aryl oxy, aryloxyaryl, substitutedPCT/US2004/019435

aryl oxyaryl, hal ogen, hydroxyl, cyano, nitro,

[0060Qr boxy I“,Anae&jybbpéfdra‘c&adkenﬁ gfdmpwd:fembgsltavmgt fecin @ to\I0, carbon atoms
car boxyl cycl oal kyl , carboxyl substituted cgcl oal kly
and gagre preferably|2 tomto@aggq havipget lggsy|l an preferably from 1-2 sites of

eroaryl, carboxyl substituted heteroaryl,
ﬂkéﬁ?%%é%kﬁ% erocycllc car boxyl substi tuted

heterocycllc cycl oal kyl, substituted cycl oal kyl,
[006#}ani di riSnbsjivaei dikeogliirétersdo atkishpl grownsi lmamgyfrom 105 substltuents

selepi syt 5 oA congiite PEAIREA” ENTHaTel iy il AhARRY,
tmoﬁﬁb&ﬁﬂﬁrﬁﬁﬁaédﬁloxys RS0, hihidAo, tallt @4 eided ) 8fiydmidino, aminoacyl,

hloheterocycllc substi t ut ed t hi ohet erocycli c,

amihegagropatapino, wmoﬂwa@anhl@mq; anymocarb@nﬁhow,wéyh gubstituted aryl,

aryl§ upst f&quﬁt&ceg ary, oté&%rgggzg ' 1 s%%gtltgf%fl lé?ﬁ%ﬁgai%}ﬂe %glg § droxyl cyano,

mtrJS‘ Q:hﬂfoﬁgh[ ehpbOYNIkyE umbkywue@hth@ﬂalmm&bokmcycloalkyl carboxyl—
oxycar bonyl am no, oxyt hi ocarbonyl am _no, -

(O
substgutﬁg, pyclozgﬂg(lgyagboxgwg cprbgrEsuRptityted Wa@oxyﬁ}eﬁroaryl carboxyl-

subgt%&%?tefoﬂgﬁgéa%&%ngﬂgg%ré ycllc‘%l%xylshlﬁ?tgﬁ%g ﬁ% l‘ocycﬁ%%?%oalkyl
substit@te® 8{dldbalk @ ginaii dine,gyahidnosulflse, thJcNHR,loa-llthRS(uQ)tltuted thioalkyl,
thloawﬂ@(l@tltﬁgg ?}(g%ryh?}ggg}tg:lt y?dqg%lgtged NR)%SQ;AIFXH trkﬁ/oheteroaryl
subst éﬁ)hohe?%fg%ryi tthﬂoﬁ& R)@&I&fco pétittedNBRISerocyclic, heteroaryl,

terocyc -substituted heterocydlic,
substMREd @terdﬂfylalhdtgabcydwmfb@mtdﬂmemnwlcht,ub’eb a&bky,l substituted

I P WS e -
heté?@é%@f}@@(}b[ bxyca Q}mné\"%“z@ﬁﬁ@daﬁﬁf@la!nﬁno @3&)9) alkPll OS(O)2 -

substituted heterocycl nmono- and di-a
substiiwied alkiyl] -OS(Qrubryt,i-OS(@X - alussltu}falrﬁrlvﬂo O&@)oah@teroaryl -03(0)2 -

ot YR ZROP A 5 BRI bRt o -

NRReMN @)y lalign] MRSy Qubstitsted bk 91, ENRSYO), -&yBINRS(O), -substituted

nono- and di -(subst ituted heterocyclic) amno,

arylyNBBED: riieteratrsli bBYRS{ Qhespbatiivirshebesoary NRSf@)z ehgterocyclic, -

NR%@?/}-SM{)&%@% Ih%f%l{oecgﬁﬁéj %};y—ﬁRgglﬁgf; fﬁﬁg@gt gﬁuggtlmted alkyl, -

NRS@)s Emra)ﬂtyl SR O)L mmumme@myy | NRB@@ﬁr-Dwnétema@tlLdNRS(O)z -
substituted heterocyclic_and substituted al keny

NR grbsijjon awwgrsam%sy hstem@éc RSB NR Sihatituted

het%%c&%k% al eny t:dgﬂslt it ut ed a@éeﬁ{‘?&{g@@gﬁ Sg&ﬁaﬁl% monoand di-
arylambsgt, ntounbeahdl‘dlt-(bubsﬁﬁltechhﬂy}bhmlnoSﬁionosmtdelhdztelrtoerylaihin}bl mono- and

di- (sq%?@’q a kl%t%l)ary@%?u@jﬁ%ﬁ){ %}%te(g al k}g‘g?{:kq}qnno 13610~ g@ di-(substituted
heter@xfs}bégcs‘,)t al,n?é)tg etgﬁgﬂﬁ{étﬁéj&ﬁﬁ)sﬁﬁ}féd ammPe@ halifl BIFRAEY Substiffdats selected

teroary
from the group consisting of alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocyclic and substituted heterocyclic and substituted alkenyl groups

having amino groups blocked by conventional blocking groups (such as Boc, Cbz, formyl, and

the like) and alkenyl/substituted alkenyl groups substituted with -SO -alkyl, -SO; - substituted

alkyl, -SO, -alkenyl, -SO; -substituted alkenyl, -SO, -cycloalkyl, -SO, -substituted cycloalkyl,
-12-
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heterocyclic, -SO2 -substituted heterocyclic or -SO2
NRR, where R is hydrogen or alkyl. [0062] "Al kynyl"
wo edosts7sso al kynyl group preferably having froP€RUSOLO19435
carbon atons and nore preferably 3 to 6 carbon atons
-SOandgyhasOngusdtithte@sityl, L San dhaereugt,al0y - tiitakituted Eetérbh@ls, -SO; -
of al kynyl wunsaturation. LOOG Substituted aI kynyl "
heteregyehie, -89 atubsiifyteddrectruprycha o7 ré?ﬁ%ﬁw wherg Rsis hydrogen or alkyl.
substituents selected fromthe group consisting of

[00GTKOXY, SRSyt 1G4 t@!lﬂ%?l’f})l (TR prefedbly ﬁﬁ‘@/lﬂé’ from 2 to 10 carbon

th| ocar bonyl am no, | oXy,” am no, am di no,
atora$ &nd mmeqprﬁ@rabﬁmi} ¢Ia6ncahbnm atoasi amdéxayin,g at least 1 and preferably from 1-

onyl a am not hi ocar bonyl anm no,
251@????%%3%3? r,l' aryl, substituted aryl, aryl oxy,
substituted aryl oxy, aryloxyaryl, substituted

[0068]y| oxy &iSyibstithiat atkgnyl hyfdronealkynyy givaps Ravitigfrom 1 to 5 substituents
car boxyl , carboxy] al kyl, carboxyl -substituted al k

seleglgd @&@ﬂ@mlmwastm% af ykaxy, § W@%@l&axweylo%ﬁwmo
thiof 25PN oY hey1 68 BV, wfitias MOl mipampiding, amjinoacy,

am1nmaﬂmrwldnﬁhe,rammwﬂmacarbmyllanmgd suhisédarhingtbxy, aryl, substituted aryl,

oy 5 0 GO e RS HHEB IRy PRyt RYPES. hydroxyl, cyano,
nitr§ WadoxyL Eﬁ@oi*lhﬂ@ E¥ibox iduBsthled aﬂ%@%akﬁd%{yﬁ:@cl()gﬂ@? éboxyl-

t’hi ocycl oal k Substituted thi ocycl oal
substhittod eycéoadhyly tarbexanyl, tcaltbeuyltmbethtatedramﬂr Wboxylheteroaryl carboxyl-

subgi 8 BRERE SRR Rl o By OHGR B Syl cyeloalko

substitixed ic abﬁﬁylh Eﬁﬁﬁ(ﬁﬁ& CdulaBidifo¥Slfea, &ﬁem/tm@mbﬁt dubbtitaed thioalkyl,
cycl oal koxy, teroaryl oxy, substituted heteroaryloxy

thiopyl,sabsifeted trgryl, shipedlealid duhetiieddliorydlealipyl, thioheteroaryl,

subs(%ﬂtﬁg E[hqghe\é%?%yg %10@%%110?%%?élga%ﬂﬁeac{%{]o%ete(%@ %etero aryl,

substmé@hetefda?ﬂt hdterbegtlial stbstitidDeterbBfictic Q@bwalkox%@tltuted

substitu heteroaryl, -0OS(O -heterocyclic, -
cycloatexy.thetesepriioxs ybstiied hetersgrylox xmterodyRbyleyy, S%hS ted

heter&?%fﬁ>% ?Qg&% ro&z&’aﬁﬂﬁﬁézﬁghlo%a%% %‘1}1;1?[68&('\-%%/9-08(0)2 -

substiued Ealktyl;t%@»ﬁetyé,r ﬁ@bz ,-suNRE(t€Y aryh) eDB(@)s-heleraaryl; -OS(O); -
SubAtRRS 13; RN O @p@é&&?ﬁ%ﬁfOS?O}QR§%(t1tutRﬁthgtp§gcychc -0S0; -

N 1t t |
AR TR A S U St s
aryl; MR BE@)e Flwd:qmdlﬂyh NRSRSXZG))ubsmteddtmﬁrDamd eNRS(0), -heterocyclic -

T NN R R R TR L

NRS@)? -Nﬁfhgyllelﬁw)?tNRUshEﬁlt@t%b{ b ATONTES ( O)’Pﬂﬁi—h’e‘t‘%fbaryl NRS(O)Z --
di et er oaryl am no, nono- and di'- (subst ituted

NR{sebstituiad Wt)?mﬂnﬂo-mﬁbz -Nitvdieigideatles, DRSOk -BilN-substituted
he’cerrrc?crgf%ﬁc,amncginoc—i nd %}J—Qﬁ{tyiatm%& Y10n0- and di-(substituted alkyl)amino, monoand di-
arylamino, mono- and di-(substituted aryl)amino, mono- and diheteroarylamino, mono- and
di-(substituted heteroaryl)amino, mono- and diheterocyclic amino, mono- and di-(substituted
heterocyclic) amino, unsymmetric disubstituted amines having different substituents selected
from the group consisting of alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocyclic and substituted heterocyclic; substituted alkynyl groups
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het erocyclic) am no, unsymretric disubstituted am nes

having different substituents selected fromthe group
wa@oemsiostsing of al kyl, substituted al kyl, aryl,PCT/US2004/019435

substituted aryl, heteroaryl, substituted heteroaryl,

havﬂlgtaﬁﬁﬁ@ ¥edups bRRBedbpsdrventi@n] bietking gyalps Q‘suoﬁlab Boicl Ob£ dormyl,
al k roups_-13-havin m no groups bl ocked
and G e 0 AT et A LARDA SRS R B w80 “alky, -SO, -

n I
subyt 58K et 0800 Mkeryh Ehop SRR Mo 250) {4t BAS] YO subsituted
cycbblkyfl -SOSQrylatd@melibstityed aryi) bSOb theterdargl, k8OY | subsfifited heteroaryl, -
SO;;_ gg%iogalgg |r'$(at @Hb%{ft;qke)a %Iettg%tqe/ I léglgg,\% \@@?eo R 12 h)}/«lirogen or alkyl.

substituted heteroaryl, - SO -heterocyclic, -SO
[00641ubst i tg&;ﬁﬂloa@lefe@@ry@d th@ gfdu S@R%ﬁmec{bys%sumted alkyl, -
ydrogen or algy {) Amnoac efers to the
NR@(%)%@%HQWC(]@ (@)swibstit jeallsh T Eelickyl, ;NRC(O)substituted

alkenw Nﬁ%ﬁ% e ) }\1@6@3&' KYNRC(O)substituted

aryl; m@)&b&mﬂ, NRB@ ehisstibgéd hétét@dryﬁU HBRO(0)heterocyclic, and -

O substituted ary

NRC(@%@(I@}IH@ @h@sliowchc Nkeed} @d&yéfqaeepé allybenst wherpin alkyl, substituted

i kg S R Bl AR, SRS Bl sbstipted
cyclohlkyl, arﬂ;dlﬁtmmtﬁieﬂylahétydo arya| skibstitited haiaﬁdalrﬂuhﬂekocychc and

al kenyl stituted al kynyl, cycl oal kyl,
Subsgﬁﬁfg#?ﬂﬁf%clefy%ﬁaaa @r d herejp. oubstitut eé aryl ,y

heteroaryl, substituted heteroaryl, heterocyclic and

[006BJbst i t utpﬁﬂmbaarsdsmosgl”lrefeasrta RS R rmdc{te)@amyl [RAGED)O-

' Am nocar bonyl ox refers to the grou

substiey @@,amm )Orefcsnn), EBEE0)@-suaxtiteiPkgkenyl, -NRC(O)Oalkynyl, -

NRC@E%%}% ﬁrnyl H@@@é&!@% Ey{l —W(ﬂ)égﬁ%htuted cycloalkyl, -

NR € M-8y - W(@O@bstlwﬂéﬂ?@f}@ Mﬂ)%@kﬁﬁrﬁym{ﬁ)ﬁ—subsnmted
NRC( O O a O substituted a

heterogratk éﬁ&ﬁéémauemclﬁ et Oy RS Srestbuser! heterep sdicyyhere R is
hydﬁgth{rgocy (\{rﬁfde\&ﬁé‘%{ﬁ / ,Ss%ﬁgc C}u@w@ Qll%“ﬁ?g ltshﬁéﬁ{ctjlﬁ V\% a]kenyl alkynyl,

ere rogen or a
substitktyd alk&njzis t:ycﬂmﬂhjd aibkwﬂuteda:lykbaydyl asylbsibstitutedchryl, heteroaryl

al kenyl bst iituted a nyl, .cycl oal
b St heierg! @%@rsay jand a\“gﬁtltuteiﬁémmhé&r%ﬁ@ﬁlel?yned herein.
heteroaryl, substit ut ed heteroaryl, heterocyclic and

[oow]bst it U@@cﬁ‘bbﬁj‘l@ﬁa&fﬁ”lr@fe@rtﬁ tmgxdaﬁsw m nOd(@fNi@Jalkyl -
car bonyl ani no” refers to the

OCRHR BT - QD BRe e 1S Rasibyhtient alkens, -OC(OINR-

alkyn%g}?m l%ﬁg%f tute%%%ﬁqg %@m E?cqgﬁlkﬂk k@@%@)NR substituted

cyc}oﬁl%@)@@(@)mkaaﬁkw(:@)m Sbbiusadas il t-CUCé(Zl)NB(—hbt@ﬁJakle sOC(O)NR-
NR- substituted a

subét%(@&ﬁgq%&i;m-h@@qm% ({;(&})ﬁl@-substltuted heterocyclic

where R is hydrogen or alkyl, and where each R can be joined to form, together with the

nitrogen atom, a heterocyclic or substituted heterocyclic ring and wherein alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and

substituted heterocyclic are as defined herein.
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het eroaryl, -0OC(O) NR-heterocyclic, and

-OC(O NR-substituted heterocyclic where R is hydrogen
woerooalokys4 and where each R can be joined to fBPECTUS2004/019435

together with the nitrogen atom a heterocyclic or

[0063gbst i t uipedRRtAFOLNEE k& ad hdgtuddated Woatagic l&aﬂioky’dhc group of from 6 to
substituted al kyl, al kenyl, substituted al kenyl,

14 catbioprajams kayieg # singleding (eignphenyl) el waitipla condamsed irings €2, naphthyl

|
or afEUP R (i ines GREORSY hLEF n 86 aroBEHETER Ybrnaguapptinone, 21
1,4-beizek a4y.O(41)-aiee7-34 ade thelbad). hEJreﬁebrfEd arid i dddehenf atld naphthyl.

or "Ar" refers to an unsaturated aromati c carbocyclic
14 carb n_ato av

f .si ngl.
10041 e & SybSETled vty RS oo eat it S fom 1103
subé%ﬁ‘xﬁ’é?l’tshéé'lec%d i%}h'ﬂﬁé/érbuﬁ\’ed)rfslihnﬁg Bﬂﬁﬁﬁ’éﬂy g §%ﬂﬁ¥-1ﬂbr may

not be aromatic ( . benzoxazol i none,

thiodarhesmd animwi ar;}&mld)ﬂlwh eubstlwted alkyl, elexy.isebytituted efkexyeaikenyl,

s B SRR A0 B B R e i

amihGRH, lnﬁﬁbcﬁrb‘é)ﬁ Ii)‘x!yt AHBINbSarb@yahing, afmlammmrtgmwmlno aryl,
consi sting droxy, acyl, acyl am

subgtitited alrybmylp&m snbstltaf@gi mshg:xy, qulwlkom E%WIM%WOAQ Xy,
hete%#aégl)&y S%H%{ﬁt{lﬂeh lll%%goaggl?}?f )flt’ete%ug/?@ M‘a{d %&él%e%&ocyclyloxy,

carbalk iy baﬁbﬂylﬁllkyl bﬁnb@ﬂyfslﬁbsﬁmtecbdﬂ(y’lpcarmmgclwhlkyl carboxyl-substituted
am nocar bony am nocar bonyl a

cyclgpikpb cRb e&ﬂw&m@whwbsamd argly %b?%ﬂh@aroamh carboxyl-substituted
d
heteg(';a%:f 185 o@;ﬂg&% o%%lfc c pe&xswbst%& ﬁ&keg@qw subsk ufﬂma%dcyano

eroar substi t ut eteroar
thiol elmealhyly siiystiomsd thmalIiS}ﬂ,I thmiaadi dubl;tfmted)ﬂmbyﬂyh)ﬂyl,oheteroaryl substltuted

tiofgeRe m@%%‘% g8k Pt RSl Riphterbgulsaptinied

thioh&brde clloalﬁﬂr Eﬂ%ﬁﬁteﬁ%@foﬁﬁﬁi eta@fido; guanidinosulfone, halo, nitro,

car oxy eroar car boxyl - suBst it ut ed”het er oar yl ,
heteraarily thshmt@i lmigroanyt hemdyokgglsubsmlﬁbﬂ hetewdyclic, cycloalkoxy,

s 8 BTG Son B AT S b Bt Bk Sy, s
hetefr&yenﬂ%ﬁ Qﬁ{dékbo@}b%ﬁhé td;k?rﬂﬁ’odafbo%}ﬁhﬁﬁ@ ausw«a)2 -alkyl, -S(O)2 -
t hi'ocycl oal Substitufed thiocycl oa

subsvif ol o3 iesclsliog H@k ewbsmﬁumd@m@éycm(@)z alkenyl, -S(0), -
subdied Bk, T i sF O s Beiry, S8tel): Helioary, 8 er

subditited BateplarylNS(©),08¥etdcyelics UNEN) Isdb@ﬂuﬂ@&h@tfeﬂﬁyelhd COS(O)Z -alkyl, -
dcl oal kOXé substituted cycl oal kox het er oar
OS(Epsubstieted akat, PSP -y -ORED e rady quo%wl -OS O)z -heteroaryl -

b Cy$d )
oS R A PP v
OS(Syb»ﬁlRt-lNESi(})i leiidyl, I\&S(l)))z--(syabi;tﬁaﬂeﬂy.lkyl E(KS)(O)Z -aryl, NRS(O)z -

- substi t ut ed coal kyl , 9 -al ken
sub3 88 Pb-S U Dfer terSarsh o) RSLP - subs gl Byl IRSEO): -
hete@bctic, - RENO)NEuBERA Y heteroeyEle, INRS(0), -NR-alkyl, -NRS(O), -NR
substituted alkyl, -NRS(O), -NR-aryl, -NRS(O), -NR-substituted aryl, -NRS(O), -NR:
heteroaryl, -NRS(O), -NR-substituted heteroaryl, -NRS(O), -NR-substituted -NRS(O), -NR-
substituted heterocyclic, mono- and di-alkylamino, mono- and di-(substituted alkyl)amino,
mono- and di-arylamino, mono- and di-(substituted aryl)amino, monoand di-heteroarylamino,
mono- and di-(substituted heteroaryl)amino, mono- and diheterocyclic amino, mono- and di-
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substituted heteroaryl, -S(O -heterocyclic, -S(O

-substituted heterocyclic, -OS5(O -alkyl, - OS(O
wo substistut ed al kyl, -OS(O) -aryl, -0S(O - subBCT/U81004019435
aryl, -0OS(0O -heteroaryl, - OS(O -substituted

(subseitredBet¥ocyclichiino; badyeimnetyic ldisubstit@sd @nm@ lﬂasinigtdﬂ-’f&@nt
heterocyclic, - OSO -NRR, - NRS( Ol -al ky S{O)
substijpaits sglecied ﬁpq@)}he gnomge@stmgr%ﬂa kyl, NR@f(t@ted alkyl, aryl substituted
| . Mﬁ
arylsﬁgglg’tau}t Ut gdtﬂ E%lg Le %!ﬁﬁ#ﬁe‘c%ﬁ%&’ %gt‘%\%c cFQ)ChC amino groups on
the stNRSﬁ@d aryBlblbslteldtbg)t @avaeaioanbidydiing grouf)lRS@@) as Blbt,altey formyl, and
- - NRsu ed al kyl S(O -NR-aryl,
the 1112'@ -SCRRY b‘é’ ‘?rF ’é&lygﬂg?n or NEQO) - NRhet er oary! ,
-NRS(O) -NR-substituted heteroaryl, -NRS(O
[0069YR- SUbS‘tAﬂyle?d 1efiISS6 Be grbifs s 0- t\nﬂﬁ&ﬂlnbl@&l@sf ‘B?W}ﬂ&‘ example,
nono- and di-al kyl am no, nono- and di - (subst ituted
pheamymﬁﬁhw, apbtglikgnd di - aryl ami no, nmono- and
-(substituted aryl)am no, nonoand
000]- Net eraqhyiaei Ry 1oXP 1R & Bt tcu%uay :
[ ﬂgt eroar% am no%rrgﬁgg- er u e% er oc cuérgl%Sno
nono- and di- -15- (substltut ed het er oc cI ic) am no,
[00THs y mret HAlogysubstefarsitaste graupestybé iy di f f er ent
substituents selected fromthe group consisting of
ooky! . subsbidish a8k 1y réeKlo aSiBS kR Yidddtituted with from 1
[ ﬁilt eroaryl substea?% ut}g%glher:t erogryl he}{ g{'(gg))?cwcl ec with from
to 3substitiiénis el eittet or beothairylajngaselacted) ﬁon]dhe grouptvensisting of hydroxy,

sespatpeiis i ibnamhesiishyr i sl lll O ppsiniea
2l gy R, U ORUR IRl ety DU AP S iyl Wi line; alkylamidino,

oxy refers to the group aryl-O Wwhich includes,
tthblyu 9, afinecanipbasyl, phamenaghonykeptit snatpcarbertylatiao) i ke.

am1g?€}}oc%bo %{Sﬁs@& Utyg}o?»}‘%;ﬁ,m%?mr el fo{};%l, tuggftgf ?t I%loi%, é:ycloalkoxy,

sub@t0en cyélbilkoky, detttoary10Qy, 2hibstibites hitertaBiody, KkR¥AFEWloxy, substituted
refers to aryl oxyaryl qroups substituted with froml

heterecygldenss cambowyl @arb@aWéa krleparbexsiaubstifittod alkyh ggrboxyl cycloalkyl
carb%%%f&llrlr)?ﬁtgftéft{? Oolégc S 3 %ﬁ?ﬁ' cc'a% QlﬁbsBXﬁi(P %&X/l cgﬁ%xylheteroaryl

cartutpBfubistituesd 1adtdeyaryl, ahﬂb@xﬂheﬁt&?Elhd, U&:tbdxyﬂl-shbsﬁ/cuted heterocychc
al kenyl , substituted al kenyl. substitute

| ky
carbepylaRyiflo, cxmRQyithiel, ﬂapﬂa&iylaﬁwhatli%e% tb}ﬂgﬁ%(w@pwl sahstﬁeted thioaryl,
thlog%%g%ﬁy4WbS@tgg nyﬁl@ﬁ&@%ﬁ Xthi oc?@o%lﬁ?la Elﬁ%ﬂgjt%@ycloakyl,

i oca am no su rtute
thlohety‘fcmyg/hc sutts&tuttdjﬁmﬂlemnyd}mkg/,,cyclyoaﬂcgblskbmhﬁ;te&ujaﬂwlkjdt gdanidino

cIo kox het er oar yl oxy, subs tuted et eroary
SRR

tro,slmg PRy SE lastﬁlétp ggl‘}p@p% ocychc substltuted
het&@éﬁﬁ&%yclo‘éﬁé’o?? )%Ylbﬁit{iﬁéh cyS851REXY, hefpthg{1by tsﬁgstﬁihtlébf heteroaryloxy,

carboxyl - cycl oal
heterocyclyloxy, substituted heterocyclyloxy, oxycarbonylamino, oxythiocarbonylamino, -
S(O)z -alkyl, -S(O); - substituted alkyl, -S(O); -cycloalkyl, -S(O), -substituted cycloalkyl, -
S(O); - alkenyl, -S(O), -substituted alkenyl, -S(O), -aryl, -S(O), -substituted aryl, -S(O);, -
heteroaryl, -S(O), -substituted heteroaryl, -S(O), -heterocyclic, -S(O), -substituted
heterocyclic, ~-OS(0); -alkyl, -OS(O), -substituted alkyl, -OS(O), -aryl, -OS(O), - substituted
aryl, -OS(0O); -heteroaryl, -OS(0O), -substituted heteroaryl, -OS(O);, - heterocyclic, -OS(O); -
substituted heterocyclic, -OSO, -NRR, -NRS(O); -alkyl, -NRS(O), -substituted alkyl, -
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car boxyl -substituted cycl oal kyl, carboxyl aryl,
car boxyl -substituted aryl, carboxyl heteroaryl,
W@ a00boxysh4 substi t ut ed heteroaryl, carboxyl het ePCLYS1000019435
car boxyl -substituted heterocyclic, carboxylam do,
NRS&@)Q Oaryl, ANRIS(OJ; hintbatittydd, argly ENRS(CDI)z ekktérohga) WIS.(O)Z -substituted
hioaryl, substituted thioaryl, thioheteroar

het%wh éQ)xt-heterosy dico NS (Ok hﬁ@bﬁl&t%h%%%}’%c -NRS(O), -NR-alkyl,

O Py T R R PTE SRR (bt ant -

NRB{@) e]ﬂRJd}dterowhnNRlSﬂ@)z glmambdummameftmayl RITRB(ONRI-NReheterocyclic, -

er substi t ut ed het er oaryl , heterocycl ic,
Ne§oer R e dtsqparplic, menpe RE e ey aminm SHqnop pldi- (substituted
| /, ; | | N
SSFLS 51 nloh SRR Ot BT REA BkpAR bond
hetasyryhnbonyhen- aod doésybititoted hbiempardjbinnao, mmﬁ( @nd ditlekgrbgyclic

amihg,&g - aaﬂgig}(l%\ip tﬁ%pa‘y;r‘%ocycgﬁ%@%mo %glglg]?;{ek c @Eﬁs&h?ted amines
havm%lﬂ?ﬁ'éﬂehﬂ&ﬁghﬁlaﬂﬁ? B¥beted §619) the %Fd(fp constifde ofsatﬂaﬁit dubktiteftd alkyl,

aryl S(O - heteroaryl, -substituted
arylp s:@hwryl hS(ergarylh@tbemmtﬁﬂdietaroaryB@@)erocscﬂbsmdtmubs;d:uted

het e ubstitute
heteg?c@gcf‘i é}‘ou_pg ng)(a)le su&t({%ke’d ar%ﬁgg%lﬁefils? é:an\éqngipng b&%‘,(kag groups
(suchBBY @b)z" formﬁséx@ the $UBFArid swbestuRa WaOZO,INRR | Gﬁﬁ@é R is hydrogen

heterocyclic, -O5(0O - substituted heterocyclic, -
oraliykR -NRS(O) -al kyl, -NRS(O) -substituted alkyl, -

-16-NRS(O) -aryl, - NRS( O -subst i tuted aryl, - NRS( O

et er oa, [ ry4n, a!}m

[Oozﬂet er ocyccqcl caimsgﬁgr?j‘é%tﬁ ggt @?Bﬁféﬁ @r%ﬂg cl &oms having a
singléRB(liC)ringNRelafling) by whiRe( @amplﬁcs(cﬂbpmwh tcwiobﬂtkly byclopentyl

cyoRE L TRy i o o i ey R s AL i M1 eroups such as
ada@h@hPasil . - NRS(O -NR-heterocyclic, - NRS(O

-NR-subst i tuted het erocyclic, nono- and di al kyI am no,
nno- substituted al kyI am no,

[007]- ar yl alﬁyi?%f’ah??ﬁﬁlo -re%h%wdaycle%uswl Payei: oafrym) £oh Zﬁ@arbon atoms
havﬁ%rk oarldl:n)hﬁ{‘?? %ﬁ%!rﬁmn%’tm ar% A dhagsubsti tuted

nono- and er OcyCFI C ami no,

nono- and dl - (subst i tuted het erocycl i c) am no,
[00Tf] s y nret ‘1Substifitedtry eloplky B oandiis w@éluﬁeﬁbcy@aélkeﬂlﬁfé’rrefw to a cycloalkyl

o SURSHBATaS G R0 LN, FORRLEMEGE O 1 o

subdtRt@itOslatted Somashd frots doﬁb@itfthﬂbXb (=OgtEbes EEES)l SkeBe substituted
substituted heterocyclic, amno groups on the

alkaxiybagyiltasyeaning.hioparbencdeming. ewHen emses Emislie kilademidino,
thloglrng(ﬂﬁ aglfiﬂéé&%f"%ﬁ%?%ar (R tand; % %%otﬁﬂ)g#ogl%élgfnlﬁﬁ) al%rh%carbonyloxy,
arylasubptitutddoRyn hryl6yc hlﬂﬂhkij!d:d ar!‘yR)fxg?J’ ayloy@yt |sul@stlalt8d/ hryloxyaryl,

groups, of from3 . to 8 _carbon_ataons having
halogen, hydroxyl, cyano, nitro, carboxyl, carboxylalkyl, carboxyl substltuted alkyl, carboxyl-

cycloalkyl, carboxyl-substituted cycloalkyl, carboxylaryl, carboxyl-substituted aryl,
carboxylheteroaryl, carboxyl-substituted heteroaryl, carboxylheterocyclic, carboxylsubstituted
heterocyclic, cycloalkyl, substituted cycloalkyl, guanidino, guanidinosulfone, thiol, thioalkyl,
substituted thioalkyl, thioaryl, substituted thioaryl, thiocycloalkyl, substituted thiocycloalkyl,
thioheteroaryl, substituted thioheteroaryl, thioheterocyclic, substituted thioheterocyclic,
heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic, cycloalkoxy,
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single cyclic ring including, by way of exanple,
cycl opropyl, cyclobutyl, cyclopentyl, cyclooctyl and

wo b@sloiises Excluded fromthis definition are nRCT/USI0041019435
al kyl groups such as adamantanyl, etc. [0074]

substiayiel esdisARy, hetefdafHot R sﬁb’dﬁltuted Bé‘déﬁ)@Wloﬁ}f Qeﬂ@ﬁocg’élyfdk(?f@ubstltuted
3 to 8 carbon atons havi single or mnulti

hetemyabdmm P¥YCaReny LB, i9F8¥D O&Wlﬂi?ﬁtl@»cos[(gb?gljkyl -08(0); -

substf‘?’l&‘(?& 4 8&6% J?nglﬁl {% (222 ?%}g) tlﬁllyf{gfsﬂffﬂ’ %§®6 Ihetefq(aé%ly-los(o)z -

subgit@e® ﬁeteﬁfae}fle-@ﬂ(@z Obtetdoyohid OS(@)zcsabﬁﬁﬁtedﬂleféﬁocybm LOFO, -NRR,
from1l to 5 substituents selected fromthe ?roup )

“NRS6 i-Jlilnd RS O xcsutstipyed aliylo RIREERD) -ary], KIR$[O): -substituted aryl, -

NR$@ E:haelr't argr erklnﬁggd)zac% 1t’ute%%lte§gﬁr9f) L §(O)a -heterocyclic, -NRS(O), —

subgtitled astetbcpelic, tLRRSED), dNR%lkﬁmmS(@E rNR-substltuted alkyl, -NRS(O), --
anlnocarbonéﬂgnlno am not hi ocar bon

eYbstifipteq aryg DRSOt J/.\H%/ gqatyqoar}gf WES({P)2-NR-substituted
hete?éﬁti’?lé)(l?/%?g?) ajﬁ%{ll%)fé{' cﬂ:Ll ?Q(;ﬁ/xsgwl NI@QQ@sttftﬁt?& ﬁéj[erocychc mono- and

ary ogen, cyano,

di-atkytdmaixy) mon:(&rdnd)dyl(allbklythted(aﬁ(}ﬂ))anyhe sudsiand di-ﬁ@l@ﬂnh(y,l mono- and di-

(Subgg{u&%yﬁ C{n%allcpg %(ﬂ)}d?{l glgél lqr?lg{tr)lztipl tgﬁ{ﬂ%d ar?&/ gl—(%l?bst1¥uted
hete?@arrggﬁiﬁﬂnhe&%ﬁg aa[rM'dl-hEt%F&?b Xid aiRS fohb! & cﬁ%ﬁsﬁﬂﬁéﬁ heterocyclic)

carboxyl heterocyclic, oxyl substituted
ammsetlmsymmtnocﬂl sopsitaad kplines dabisgidilicrent S@bstitwaitkgdlqcted from the

ot Gneilifs n lsRoRed Ao Pubeiusbd T nSlersanyl, syyfituted

heteﬁrcﬁ'ﬂrﬂc K&k RRYEI andSubstithied h@l@rdc?bl‘%: %6bsiRltkd hlicynyl groups having amino
oheteroaryl, substituted t |oheteroar

grouplﬁ |bdm?étt:@ Py cyaveantona blasking greepst (udtestiaco Sira,l formyl, and the like) and

t1tut I
oG SR A RO L FRBASTRER s RO SBLE oy apon. S0
-alkeng) %zkmmw k@31, Y-50X yoycﬁ)\all@ﬂ sk, eﬁlb@@th%ﬂ%@éhéhlkw SO, -aryl,
het er oc&cl yl ox substituted heteroc yl oxy

-SO@XS}abgﬁtg ﬁ)ﬁl’ﬁdm @Qgpgml,o@g)gb@h‘gqt@ﬁp%betem@(l@sg)z -heterocyclic, -SO,

s e ALy s O LR Morp U1V

substituted heteroaryl, -OS(0O -heterocycli c -0S5(0
ubsti t 1 NRS(O) - al kyl,
[OOZGﬁIRS( 0 @yg%ﬁgit%?‘ rures lt‘% f? |°y‘9§%§§ll\%&p aryl, - NRS(O)
-substituted aryl, - NRS(C» -heteroaryl -NRS(C»

[0077%UbSt | tdfudithel @&él@éllf&xy”'réi%%(t@) O- ﬁl%fsﬁft‘h%y Ioﬁlkyl oups.
- substituted heterocyclic, -NRS(O -NR 1gr P

- NRS( O) -NR- substituted al kyl, - NRS( O - NR-aryl

[0078WRS( O) “He snafess fotflitose, chtoyod, broma%d))lodol\mdimcferadvbnyleﬂher chloro
-NRS(O) -NR-substituted heteroaryl, -NRS(O

or bIq@d-het er ocyclic, -NRS(O) - NR substit ut ed
het erocyclic, nono- and di-al kyl am no, nono- and

[0079] - ( subsSTHetatdas akbieyd thauni anematioespbougclic gty lodifiionn? to 10 carbon

no-_ and di -
atoms and 1 to 4 heteroatoms selected from the groups consisting of oxygen, nitrogen and
sulfur within the ring. Such heteroaryl groups can have a single ring (e.g., pyridyl or furyl) or
multiple condensed rings (e.g., indolizinyl or benzothienyl). Preferred heteroaryls include

pyridyl, pyrrolyl, indolyl and furyl.
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(substituted aryl)am no, nono- and di-heteroaryl am no,

nmono- and di-(substituted heteroaryl)am no, nono- and
walreoseszsuocycl i ¢ amino, nono- and di - (substi r UPETIUS2004/019435

het erocyclic) amino, unsymetric di-substituted am nes
[00dmVvi ng diShibaiteted hS‘déhﬁﬁrylt’ wefaits So Beeeatyd Gréupsiitteard sabiituted with

consi sting of al k substituted al kyl, aryl,
frong { fie B |St112ﬂtlglé?n£ﬁ syiec &R 15 gFPup SQSISting of Bﬂdfﬁéft’aé\%]a pgylamino,

[ t

tmogﬁ‘&g@%%ﬁm % F%hﬁéﬁ'ﬁﬁgd !ﬂﬁg S&‘g?(g,cékxggﬁg‘ééﬁﬂﬁo&y, aqgenyl,

aw g amno

sub&tiieé ﬁﬂ@@ﬁﬁhﬂ{?ﬁﬂﬁéﬁb@l@u@d’d@ﬂmﬂ, anidina,salBaamidi, thioamidino, amino,
fornyl, .and the, Iike). and al kynyl / substituted al kynyl

amigeagyh amingeathopytogy, apippcarkgyylaming amingdyiocathpryiamine.<ayl,

sub&ih‘ft)é{i 0131 S&g’loﬂ/ @%ﬂé‘c tuted §810xs)“ Py%lbi]#&%ﬂ ﬁﬂ?}%sﬁﬁﬁ%d cyclosct(ﬁfoxy,

-cyc sttt ut cyc
heter@losu@bstttuﬂed dhe&rqalryloxﬁ(ﬁetetmiye]ydxmyy Isub stified hetero cyclyloxy,

carb %ggl;tgzlg glgy e Oar yI P?tgu%)ii- H{%&De %&%&gﬁ@@ﬂ%ﬂ carboxyl-substituted

'cycmmg'ypg%oseilaah K«)ékbox Q%@hméé@&g eirtswhetgl%cy lsca}lfbx -sybstituted

cycl oal gr oups ubstitute cl oa
heter@rglr; sarboxylh}twbmhct carw)dyubs@mtlz@/hetglmugds:g C@rbOﬁﬁ}imldo cyano,

thlol3 F@.Pgl]kg];e}c z ﬁltetécf @F{l@ﬁ(yi &p&%gfll gsﬁlgfﬂtg{?gn}%f) géijuoﬁeteroaryl substituted

thioh&tetoaryd; athidcyclbﬁk?lr SubsBtddl RIRFEbAILYL alifRAMSLyticIsubdftuted
of from2 to 10 carbon atons and 1 to 4 heteroat ons

thiobeteoeydit, ﬁYQimlkﬂeSt@s@mpﬁsl cyelesikst, ignanidinopgyemédinosulfone, halo, nitro,
hete%arglo gueolgu%?%i l?e%roéﬂ&l \ﬁlef clycltup %kﬂggtfi]l%ed I?%ero&sﬁ i E:}gcf oé%?)sy,

subsituted bj/dl‘ﬁdﬂaom ﬁdteﬂﬁﬁﬂoxy, l@istlﬁﬁe(gheteﬂoﬁﬁ%XyZ hegto c%lyloxy,
benzot hienyl). Preferred heteroaryls |nclude pyrid

subiswt@%hwocvﬂawW oxyerbPRYl Wlmo eRytPhIoRhpLylamig, r$@)edﬂk}’1 -5(0)2

- suﬂ‘s‘%ttl‘ft%@ ?ﬂ(%{r S{gﬂﬁ lroga%yg F@ﬁ %tltgfeﬁﬁato@ﬁkég Ih%@)é g alkenyl, -S(O),

-sulfstlﬁumdtdileerg'l eB(D); cargl, s$(0)9- sﬂf)sthlytﬂd ey, -SeOYl- he&@gdrymﬁm)z -
t hi ocar bonyl ami no, . acyl substituted al

subsiiEs Petodatls S Ohehestaesals, - betPrasy s “OS(0), -alkyl, -
OS(Q)%E%PH @bﬁﬂcw ' ogg?g? dﬁrkf Ubggl))%' %Wllrute@@yﬂ’ -BR(0), -heteroaryl, -

|no thi am noa
OS@eni {sobﬁltlhteahhbfﬁmryl,am%@%a-r}tmmyd:)&m,n@S(O)z -substituted heterocyclic, -

os Gy ETEE A MRS Fokips iRtk SR crsep-
subdiEb@ ahEAXRS(DG! BERRRIIONRS ﬂ?fshbith'ﬁt%@ hERIGEAAINRS(O), -

het er oc¢ycl yl oxy, substitute et erocycl
heterenyblisy NRSEQ)boxbhstitited heternsytlin yINR§C(Bht NRualéxdl aNR§(Q)2 -NR

o T R RO NS S RS, v
hetcEHrPIOXYR BED)S LR LubstitGRE Beteydard UG $(0)} &R -heterocyclic, -NRS(O); --
NR-substituted heterocyclic, mono- and di-alkylamino, mono- and di-(substituted
alkyl)amino, mono- and di-arylamino, mono- and di-(substituted aryl)amino, mono- and di-
heteroarylamino, mono- and di-(substituted heteroaryl)amino, mono- and di-heterocyclic
amino, mono- and di-(substituted heterocyclic) amino, unsymmetric di-substituted amines
having different substituents selected from the group consisting of alkyl, substituted alkyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted
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het eroaryl, carboxyl heterocyclic, carboxyl-substituted
het erocyclic, carboxylam do, cyano, thiol, thioalkyl,

waawsitswt ed t hi oal kyl, thioaryl, substituted Pei/v82004/019435
t hi ohet eroaryl, substituted thioheteroaryl,

hetebdbyBEY, @b Kivhups St Bt substited tahil biyekbdby kcyﬂventlonal blocking groups
t hi oheterocyclic, substituted thioheteroc cI i C

(suchyag Bosl k93, fo@wésftfidtth@ Ele)e yad SERIYRR, Whera Rgis fydrogen or alkyl.

guani di nosul fone, halo, nitro, heteroaryl, substituted

[0081§t e Oar“ﬁetergﬁgfl%& € Yeers Go th%g%i’&ﬁﬁ I0th&erdas) ahQ ey istifited

cycl oal koxy, subs i tuted cycl oal koxy, heteroaryl oxy,
hetesapploky Utefals trethe ozupyQpsubstititaddretargay | oXYy,
substituted heterocycl yl oxy, oxycarbonyl am no,

[OO&E%;P: ?3 e f?@&k?ﬁmoqa ?’[853% gcglrgiigﬁ(‘tb a satﬁéa;?%sfof unsaturated group

having Wsddlé Hhedr ﬁmﬁhﬁﬁbdﬁdenseﬂf&(@ con&hlhﬂglﬁbm 1 &( 1) carbon atoms and
-substituted al keny] -aryl S(Q -substl ut ed

frong,,l)tq) 4 hetgrqaforns Wé‘fcé‘?‘b%?lylt e grgp@):ons@]@g PittResg, sulfur or oxygen
w1t1".n T HHe rrﬂ‘%yl}qiﬁésﬁ% (‘%%E d,}lnllcfre o{ §§eq))n3glsJ %gx?lﬁ% h%yg gleﬁieteroaryl

al kyl , ()S(O) -aryl ( - substituted aryl, - (ui)
[0083} et er od rSybstltutedE(:@ocyslubg‘pfemﬁomtem@qyélecmws whiggrg)substituted

wi th k er1 to%%%g%g&tuenct)s e)ﬁ/) citeqc' ﬁ'&g(tg g{oggbsﬁ%lﬁﬁ%g%%lgb &;P), tﬁ%?o (=S),

alkox Rﬁ(b@)tuteﬂra&'lkoxy, M?ﬂa@}damﬁcb{blﬁbbdrb&r@darﬁﬁml acyldWRSafIno, amidino,
eteroaryl, -NRS(O -substituted heteroaryl, -NRS(O

alkylarpiging; §89ashidino, ampseey, amigsEbeRYlFEROREREISHgeabenylamino,

amm(%@og}dox%%]‘g gﬁﬁﬂlt%gg%?ar%% stl:t%tg% gxgrlcﬁélyk%ﬁly'loxyaryl

substiitSq @)ylo ,tleﬂmnyﬂlydreiﬁﬁ(}@)lo il atimixiyvt, umé)dxylalkyl carboxyl-
het er oar -NRS( Q) - NR-heter
subgiyiuieth kT tcaltbélﬂylh‘éic rb,oxy tﬂ%}"&f a%ﬁkwaﬁwwl

carkg%} 5y ?{ﬁtéi{l' ar1S Uzgﬁ&}lan J@%aﬁ}% i@éf@o%m mstlﬁ%a%eté?gﬁ'yl

aryl am no,” hono- ’substituted aryl)am nog,
car‘trmyﬂnetemuyckﬂm Ineltbexp]aubdtla[tedlmtemyrdlc a)rwmcﬂkyl( @bblsﬂuteﬁmyeld»alkyl

e oAb SR dpisTie SurBEYE el A, substiuted

thloHﬂ/T’ %H?E@%lbélkﬂ' sﬁéﬁﬁﬁédt tHIo%?cl@Eﬁ(ﬂe ShibrRYdrbaryHishh2#@Bd thioheteroaryl,
substituents Sel ected from the group con3isting of

thlohbﬂclgplcyclsu madtstitutedetiicietepocychie, ietereanils substituéedl katgroaryl, heterocyclic,

sob et Bteoue T Ve Bt i BBtk R chEERRnt fof Mbstinted
hetepbd§lokl, U esto @fcYioby, @ﬁlks@l@lt@d/ h&@r@%ﬁd‘lylbﬁﬁ alxybarBeiy lbllﬁmo

roups (such as Boc, for , and the |ike
oy Ry TtiBe S OO -l oGS DI subripied AlodeaS (D) -, -0S(0): -
substgﬁtgg ﬁ;-ﬂesgéﬁzel%et&og{y i o%‘éﬂ rsﬁfﬁp%d' h%u%ggtrgf Qéﬁ{é)z gﬂ&erocychc,

ero

-OS(@ZSSﬂlbﬁﬁltedttﬁfér&S'bﬁé oasy, -NRR)SIRS(Get Ak e WRS('O)@ F-substituted
‘heterocyclic” refers to a saturated or unsaturated

alkydy -é\{]%,S(O)z -aryl, -NRS(O);, -substituted aryl -NRS(O), -heteroaryl, -NRS(O), -

substituted heteroaryl, -NRS(O), -heterocyclic, -NRS(O), —substituted heterocyclic, -

NRS(O), -NR-alkyl, -NRS(O), -NR-substituted alkyl, -NRS(O); -NR-alkyl, -NRS(O), -NR-

substituted aryl, -NRS(O), -NR-heteroaryl, -NRS(O), -NR-substituted heteroaryl, -NRS(O),

-NR-heterocyclic, -NRS(O); -NR-substituted heterocyclic, mono- and di-alkylamino, mono-

and di-(substituted alkyl)amino, mono-and di-arylamino, mono- and di-(substituted

aryl)amino, mono- and di-heteroarylamino, mono- and di-(substituted heteroaryl)amino,
220-
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having a single ring or nmultiple condensed rings,
containing froml to 10 carbon atons and from1l to 4
whewsnestons sel ected fromthe group consi sti nBCD1S2004/019435
ni trogen, sulfur or oxygen within the ring. In fused
mond-ngd EL’-B&téﬂﬂSBycl&r‘rﬁom- afe e (wbstithedhietegscycAe) dl’xﬁna,mﬂsymfnetric di-
het er oar yl 00831]&1 Substituted heterocyclic" refe
substiiutsd eByRss Pavies Gidupat SASHREHS 8 %%%ﬁ?m&heeafow PPPSHI%Of alkyl,

subs’lt}tﬁt%d :ilk?rl" %f}sl' &%@ﬂgt}(lged(%%e ﬁét@ﬂ%ﬁfgg ;./s‘ﬁbgtﬁgtgtg :htgfa%%:b agﬁaﬁit&to)'g?&lc and

subsiityted hakeydcgmm; eubstihited aikpmyl)grmps haying aylinx groupstblooked by

am di no, | am dj na, no,
conkgRtiqnalh! &t‘ml% suglwsfﬁ% &af%'aﬁb |a§$fﬂﬁ§% and
t .- I .
alky® Sggst | f}ut on ﬁi&?g‘g(cﬁ'bé’ Eubsﬁﬂﬂéct MtH §6, a1 s@fzy s@¥fituted alkyl,

y, aryloxyaryl, substit
SOanikeoyly £5Qy -subs&ttﬁgbaikeﬂﬂ,d-ﬁ@gytyclw@dp-sml $u’0®t1tuted cycloalkyl -SO;

‘e b lal k b | I t d |
-aryi 3B bR D Betersii et PrisbeberoRpdigo. -
hetef&RBX YK, YdubstiatdaterroSis bt 190.89RR! Where R is hydrogen or alkyl.

carboxyl héteroaryl, carboxyl-substituted heteroaryl,
carboxylheterocycllc carboxglsubstltuted

[00§t er oc@?{aitrﬁ)les@félletpmqyyles and, beteroarslenchide) yrargmot limited to,

oo RBE VR, ARG RS BPRgnb i BUIRIR ridamige.

inddlxingg jsolmelal ek itldoles dih?ﬂtoﬁﬁ&o@éj iidizoleyplril fyiholizine, 1soqu1n011ne
t hi ohet eroaryl, substituted, thigheteroaryl
quirokmg;editial %% pephthyppadipe. quirpxehng H@tr@miwe gipgoline, pteridine,

carlﬁ@ lgr%tﬂ:;,l(%je g jzﬁ&ﬁﬁthﬁ&ﬁ]@dac%%ﬁrfe%?ﬁér%ﬁﬂhr&lﬁfeefsgﬁ%/a%u 1.fgl(ljenazme

subst terocyc KOXY,
1somy@1b,qﬂieh0mzmehpln@mdaxzyﬂ1® x1y11dasollllhne timidadolines, pipeadink gpiperazine,

BN N R A,
th1azc§?§(t@azo§d19§tth1b1ﬂ§§1@ byt b]thlc?ﬁ@@ m(ﬁf)ﬁldlmo ﬁ?‘r@rpholino,

substituted ar “het'eroary

p1persi1md,tp}uwild|:heh‘@trahylho§ulrany-l CR(@he h]heet er ocycl ic, -0O5(0O
-substituted heterocyclic, -0SO -NRR, - NRS(O) -al kyl ,

[008 5 Sg?l) t“&f g%gt :%)f%xeyd Nﬁj@(go thﬁ g{R§§)0§ ]gﬂ%rg }i\c,ﬁg(a@ﬁ( ‘OZIbstltuted
hete?dB3RLy1&:Hb e6fchab 8hO@Mp -O-siFSHthdd h@@%&m&wcl ic, -NRS(O
-substituted heterocyclic, - NRS(O R-al kyl, - NRS(O

-NR-substituted al kyl, - NRS( O -Nr-al kyl, - NRS( O
-NRsubstituted aryl, -NRS(O -NR-heteroaryl, -NRS(O
Meﬂ'ﬁﬁ substituted heteroaryl, -NRS(O -NR-heterocyclic,
%(O) -NR-substituted heterocyclic, nono- and
-al kyl am no, nonoand di - (substituted al kyl)am no,
[0086] no- andlictire mreyidarrd:mthat the pathogeresid iof et sintildr @dhltisystem drug

ami no, ono- j_-hetero I am no, n nd .
hypaqsglts)éth\gg/trp?qhoga e Vé’ls B%Qrff%tﬂ?ﬁﬁg es?‘@a%h%{gﬁﬁ g &rug metabolites,
w1t1ij&1r&‘? Bﬁfdﬁfgy&f{ th&se HBAYep ltarfliceAStoNHC MbRBules or haptenation to

heterocyclic) am no, uUnsynmmetric disubstituted
endogenous proteins before T cell activation (Svensson et al., 2000). Skin-infiltrating CD8+

cytotoxic T cells were found to be dominant in the bullous reactions such as SIS/TEN (Hari et
al., 2001), whereas CD4+ helper T cells were characteristic of milder cutaneous adverse drug
reactions, such as maculopapular rash (Pichler et al., 1997). Since the major
histocompatibility complex (MHC) is known to be important in determining T-cell mediated

immune responsiveness to the antigens, such as metabolites of drugs, we evaluated whether
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am nes having different substituents selected fromthe
group consisting of alkyl, substituted al kyl, aryl,
wgewsoutswt ed aryl, heteroaryl, substituted hetPCDES3004/019435
het erocyclic and substituted heterocyclic, substituted
the @lldlasrofithameiop istavinpgtibititynengrleupsrddseadised tyth drug-induced
conventional bl ocking groups (such as Boc, Cbz,
SISKIENAASS- and the |ike) and al kynyl / substituted al kynyl
groups substituted with -SO2 -al kyl, -SO2 -

[00837F|‘ bsti t ufyededblidd HEA t3bikie B gatimwithaa{a&gé g @éhctions. The results
al kenyl, -SO2 -cycloal Kyl, -SO2 -substituted

indieae I HbA-B* 1 Spwasgprgsent instPoL 44,9070 ST SA LAY mti,entsg@p received

- heter.oaryl , = 5 S tituted. heteroar > .
cartpiieggiigs (etmple Sog e BB RSN B BF60T3 @257 STYgPN patients
whoYeEsiveheher dRubS(SHrdhReR!) 2allophindl, 2 {B8B4{llikX astPhesaziie, 1

het er ocycl es and heteroaryls include, but are

t
ketoprafen,ddlbuprofesz erd diuaknovpy drughe Partigudaho Beof 16@3&& ¢7.05%) who

[ o ' i dhne j [ *
T T S
handl,ﬂﬂ@il?lls!l@wa@ uﬁlpge?ncniyimv%i(m )E%f ﬂlhs Owgm@képil&—t_olerantlg_roup, 0% (0/32)

qui_nol i ne, _pht hal azi ne, napht pyridi ne, qui ngxal i ne,
of g RHeRYIOHT-IETTRt BRI, Bri% (4 AR obatichis B milder adverse drug
! . i ) t .
B, IR 0L 000 o5 T i s
groyphssrmdoniral; itheegd ds mattte sesitdiitye specificityzipdsitive, prediptive dilues and

neg%\%%%g é:ttg]\%wagt%gtgl}: g?i hsfslgq?%ttlﬁ(g' .cgrgémazepine-induced SJS/TEN, were 1712,
1 OO‘t%h 95 897 bElovARYE N 0PRNARpRLLBIyOFRERe 1 5(32Us88QA8d phenytoin-induced

I azol 'di ne, thiophene, benzo[ b]thiophene, nmo" holino,
STStTHENyrthe pddsi retia , sepitpaty, dpavificitypposiove phedigtive value, and negative

et r ahydr of ur.gnyl, d the Iik 85 . .
prediipie e B PR or R o 0P PRES PR o sestivply dhspeidingl the
presefiét OfIHRHILA W Atklheis 0w ivineXdentifRh@dof 1agh-Fisk PatfMR for drug-
- -O-substituted heterocyclic. Methods [0086] There is
indused §ENTEN, particulady satbrogesnans-engd pheweinaindyped $I8 TEN.

mul ti system drug hypersensitivity reactions involves
- I estwj ] r :
00 o 1 P e R EPAEn b ol sopess g b ssociard
witheatoitlgpe mHele HMAKB 10é ¢ TThes, 1@rouh apl @ (G2 3% hof the pattkogewdh shese

. protei.ns before T cel ivat i Svensson et al .,
mild P tiORg P cartamaP AR PG o Ao b kprop, o 1 pponty found
in 28%31 6/7E§> oPGe AATaRANpiAdItoldient R UBhd RIS kAt or B840 Passociated
SIS/ TE ., 2001), wh

(Hari et a , ereas CD4+ helper T
carbeslazepingmeluctiamideraniantoes APRyiwaddr 73 TensequentlpdileA ¥ 4601 can

ve g h b3S iRt Bl B APERDHL b Y b etsibn

(MHC) is known to be inportant in determ ning T-cell
[0089di at edA third HLA-B allele, HLA-B*5801, was found in 17 out of 17 (100%)

patients with SJS/TEN or hypersensitivity patients who received allopurinol, but only 18% in

the general population. The odds ratio, sensitivity, specificity, positive predictive value, and
negative predictive value for B*5801 associated allopurinol-induced SJS/TEN or
hypersensitivity were 155, 100%, 82%, 84.7%, and 100%, respectively (Example 2). HLA-
B*5801 can thus be used to predict the risk for adverse drug reactions in response to

allopurinol.
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I mmune responsiveness to the antigens, such as
net abol i tes of drugs, we eval uated whether -21-the
w@bdosloes4of the maj or hi stoconpatibility conpl BRT/WE2084/019435
associated with drug-induced SJS/ TEN HSS. [0087] W
[009@]r f or wedoddlr@ing},yptheg:rmnﬁaﬂ:ﬁimhsprwmbs anhethod @f dssesping the risk of a
ti on . .The r sults indi cate th t. HLA- B*1502 was
patlﬁpteé @vq IS an g V@gse(d%% gﬂ’tgs c%ﬁgnsmg determining

the b%&&c\é%aﬁﬁL@mfe@é Me&e@%ﬂa hge 5%:}) E&I&%lé i QJf@{M@%*lsoz HLA-
also found in 17 of 53 (32% ati e

B* 580 end &L AB 1460 Hrwdyscin &@remﬁ@oﬁthe ﬂIaLL-IB)qdlﬂi@ Isohdlcﬁlve of a risk for

o 5B bbb 34 RO AT RSP 27807 oyt poni e i

for sys/rrﬁmt §a&ﬂﬁ1aa§%rbmﬁzqﬁﬂeeinqﬁ&di SI&A AN af ter taking
phenytdin also carried the HLA-B*1502 allele. On the

ot her hand, the allele was only found in 4. 1% (3/73)
[003H t he cgmbalﬁaae@men@ls@ BNV RAT T@&f@@b Tegoh, (5p28H3, Bistarh Ealepsin,

Car&%gcﬁh a@lt(pﬁ #’ ge ?51?1”51&{ %ﬂ%‘egﬁe 3%1&8%1;14&) Tl&kdlhﬁh@%}‘gﬁ@c

adver s Yeacti ohs o
antiaohBsaBfo Qthedipnaitic hhﬁco@&nksar&h ipdpdihg phemytoiByDilantiry) and

|.erant .gr.ou control, the_odds ratio,
phebelarbifi1 Hoioe siGar M CECRySE BRETIeRS CobadRet e Jisrefare, HLA
B*130d cBE Q@Efnléﬁ)ygﬂ ?(%s%&és\fﬁe MQJ o atﬁv%seafrﬁg Q%acﬂ?%sgtg}' tAds8 Dther aromatic
9

car banazepi né-i nduced SIS/ TEN, were 1 ,
antiosn\dntses vl Thedrdais antmelpediadebywhﬁxhrH]BAélEUZOZ can be used as

. i h S/ TEN, , the odd

arigCRERT A Ty e R i S B ST Bt e epUs, phfisih or

pheﬁashrmwaMetﬁaom&cbfeﬁdsyamg@Iaf@mwﬁnﬁﬁe arf (6, 8 0%ennis et al., 1991;
100% and 65.35% respectively. Accordingly, the

Leeﬂﬂéé%?ﬁ;é\%‘?rblﬂt B &., B0O3)Bsughlas car @@ﬁzweuk(édlletpoxllde carbamazepine-10,

1 GEPY AR O Sl 5 SO 2 B o

carbandheside S-hfﬁ:iliBEN p-hO@88Y pldistdth) ]ﬂleﬁﬁt\éﬁf &ﬁydh@dﬁ)ﬂ lpheﬁytom catechol,
i nduced bf/ car bamazepi ne_ appear to be associated with
phegrgiragthylcpierkol, apdphpayionmo-qrkase. 10 out of 16 (62.5%

of the patients with these nilder reactions to

[o0eRr banazﬁﬁhﬁmeh@@féﬂeﬁ Bibddident| ML AOBE IS tis uéddao phddedt ehe risk for
found 1 n 26% (19/ 73) of the

aﬂoeamﬂa%@.sﬂ SASATEING o8 WS SqrAJigyrinelis sk foxtypermigpemia and chronic

s ASH B BETRATRESRNG AP, IS0 o

metbleolusm&dmntvh@versloihllqsmBméufor m |l d cutaneous ADR
i nduced by carbamazepi ne. [0089] A third HLA-B allele,

005 S BBt 4 b A0 L o
for altlm‘qaus advatrse dyug reantigns] Bafiiculatly evhge e ki etaip WF adiftstent ethnic
origgt? g%lfl)cgl?q%b‘é%tg Ié{glaglongﬁa %Jleé/ri ct)byserve (1?1(1: IthfeI a(l:rtl tl*y or eggriﬁltel Xn?(ylosmg
spondylitis is strongly associated with HLA-B27. Many alleles, or subtypes, have been
reported for HLA-B27, such as B*2701-B*2723. These subtypes are distributed in different

areas in the world, and many are associated with ankylosing spondylitis (Khan, 2000;
Feltkamp et al., 2001). We contemplate that HLA-B15, B58 or B46 are associated with
cutaneous ADR as described herein, and other subtypes of HLA-B15, B58 or B46 may also
be used for risk assessment instead of HLA-B*1502, 5801 or 4601, e.g., HLA-B*1503 or
*1558.

23



10

15

20

25

30

negative predictive value for B associ at ed
al | opurinol -i nduced SJS/ TEN or hypersensitivity were
wQas®5/0406820 82% 84.7% and 100% respectivel yPCENSI0pI/ 19435
2). HLAB* 5801 can thus be used to predict the risk
[0094]r adverngthetnong, itehaild ba aoﬁed thae sipadiigort @ tAt ksyeifid MDA. alleles
-22-[0090]  Accordin t he ent |nvention provides

per ge,genetiromarkersdhaiase ﬁ@@ﬁ@ eaqlsqkf tg? SpecHia glisigs opp e used to predict
d
the HELGRIAE AR ASY L HEN THE 1SRRI HInBC SRl PRO IR Hi A alele of
intesdst ©hé te eb-eedreghtd, oo shdvh e ligkaueplisgndibsiuin) gvithf the allele of interest.
HLA- B* 1502, HLAB* 5801 and HLA-B*4601, wherejn th
Conseueatlydhe presepeeiqf these mapiers(cauivelent gaenc maghers) is ingicative of the
t f

pregeﬁée gf'l é‘gll@lé EIEKH(EBIE%S% ﬁll-islhggigdlsplaﬁgé’cleﬁl (%Ia : eforr lA]s)IB f%s shown in
Exa&p&% T ENe Hiak-B*t 602ahdpjotype inalmdz&HLAenalﬂ{dtscsadh dSDREN*1202,

ol ORI PO TBL R BIG-BI7 el A St ne HCAmesso1

hapfotyleaRsiude, (St &dagtple, Satﬂ@a 6P ex03De! BRIB1PO3MN, ardd MAIA#00061.
an aronatlc antlconvu sant Clher aronatlc

ti convul sant s |ncI hen toin antin) nd
100 e nobar His v alent S it e ALy Petinedfieh gurkers,
micERABAITRE 8Ri ﬁﬁgleTﬁl@le@ﬁ&H ﬁolylﬂbﬁﬁlsn%m BkBR. @&T&e%gﬂ the useful

to assess the risk dver se drug reactlons to these
gengficaprkgrscra abaut 2A0 |kb cﬁrwmths FHLA-Balocuedt lessTRdorermaefiatrabty, the

marfhe IR, TR, S0, PG L apERd RRGoE R ASPIGER F 1. of

partitul £ ditBREEZ€ @ arkeRasiHial tetweenIDRBORAH fhd BLA-A region of a specific
Met abolites of these drugs are known in the art (see,

HLA-Byhaplolypgi s et al ., 1991; Leeder, 1998; Naisbitt et
al ., 2003), such as carbanazepi ne- 10, epoxi de,

0056 bamazepi mrea eled émgb@hete&@& Wﬁﬁﬁg&lﬁﬁeﬁﬁgl‘lﬁgﬁgdn the art.

dirfhydro carbamazepi ne, carbamaZepi ne cate
Preﬂ@mbba @E@plcdeA ig byprodizgd tp-atprobvecthet iplspevyfiofan the allele of interest.

to d h t hol t ol
TheldfR e pe Sgled B s AR Dh e sOR O RE ¢ SpobeoReipEble
mol@élﬂé her spycafcany ehde rmlélpmt Al FERBCHNA RUSE doxtﬁi’otem

g@e ict the risk for allopurinol-induced SIS/T
pro

sof thelabplgcam bt detsctad. dFQrgeXfampldw yepxemmgmnn@rmﬂ)toxﬂy

h h t H 8
motiS e S8 o felernlntt Reof oS liEl ofthe e v Pt e
equid@lehy g’éﬂeﬂe snadiferabAropddtétidd Bsanyehéthod OBRHHN ithesrt.

subtypes of the HLA-B 15, B58 or B46 | ocus nay al so be

edi s e for cu aneous adveyrse drug reactjons,
007 e P fithes dontenihd Ab ity o 1ok proghioy e alibload mifprsst

and/or its equivalent genetic marker may be determined along with the genetic markers of

accessory molecules and co-stimulatory molecules which are involved in the interaction
between antigen-presenting cell and T-cell interaction. These genetic markers include
microsatellite and single nucleotide polymorphism (SNP) markers. The accessory andhco-
stimulatory molecules include cell surface molecules (e.g., CD80, CD86, CD28, CD4,
CDS8, T cell receptor (TCR), ICAM-1, CD11a, CD58, CD2, etc.) and inflammatory or
pro-inflammatory cytokines, chemokines (e.g., TNF-a), and mediators (e.g.,
complements, apoptosis proteins, enzymes, extracellular matrix components, etc.). Also
of interest are genetic markers of drug metabolizing enzymes which are involved in the
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origin. Such subtype variation has been observed in
the art. For exanple, ankylosing spondylitis is
W@ re0sigisy4 associ ated with HLA-B27. Many al | el eBCT/082004/019435
subt ypes, have been reported for HLA-B27, such as
bio&tiR Ao &Rk fidhivasf dlubisy HKhSSeageﬂetﬁti mbrkehdledincinde
different areas in the world are somated
micygseieliyp Ryd NP Bk psn de| .dmgsmftk\%@i?m&@%meﬁ@} Yderhagg I

cnzfines (R oottt PrRT SRR SPRGIIIRY cirng (B dnigrosomal

epoafdle hgtlﬂmdﬂse,Sathala;mmSNeiceﬂWse%P@uMﬁnamyktraﬁﬁﬁam etc.).
used for risk assessnent instead of HLA-B*1502, 5801

00, 0o TfesStosent bE Rk Bl pradiop s piefibey B Armpcqggnomic

profilifs. SPIRGI 4 pﬁneﬂ"baﬁg@ieltl@ Ifestoe & dede@migeinft b ¢ivER k@ RIuhlnadd each
are linked to each of the specific alleles can be used

genelie Peloaiscassadiaiod viithdBppisdisnesitignror p sliscasy aranedicat gprditien,
1nc1|9§1?1§ rléég r g %o Qi?gslf :iéfctpg gl%%eerft ﬁ?etlﬂ%l% }Jaaﬁkle tggne’uc factors includes

at léiais&ﬁﬂ:lﬂlllelekyeleuféﬂ firdrh het gTeuIaJ:drsisﬁngbf HneBe$302, 5801 and 4601. The
Consequent | the presence of éhese mar ker s

pan@é&ﬁf%ﬂﬁéws@sm&l%st BEP Ridsley, apdsmogfgreterablpal threg,glleles, from the
f o
sl RSRRR Ay 15031507 580 KAV 851, gk g e

lmowmgehihﬂk‘r Bts) Bucﬂa'pil thioppené methyteasidtade amd therﬁnsuioh tedong-QT

B1* owr 08 0806, A* 01, and M CA*019.
SYRGREICH - er%&P‘FJécr’? a%ﬁi@@*@skﬁﬁ%ﬁpo?%&gwcﬁna@@}les and/or
dru ﬁfeta%ﬁﬁﬁﬁ% ﬁne”s?z%@nﬂéﬂf*a%&b?@anfaﬁ%l BedAOhdecnd
CA*0020 [[0095] The equival ent genetic marker can
be any narker, including HLA markers, mcrosatellites,
[0091d si ndiustherprosisder dea pisthpdo sereening andyr Wentidying medicines that can

e i : ape
be ARt R P OISO PR 200 80P P01 0
targeBihkizt s devetopaimitit F dlf)@cahiple Séllskebipreﬁﬁing lany éﬂthlekalleles c;&Dbe contacted
kb from HLA-B | ocuys, or O particular inter

withmedicHie crpdidaies ang dha @@d@ét%l@ﬁ biip el e fikply A0 inbibit the
exp‘fﬁ?fib? Bn@br ﬁ‘m GEOS the aﬁ%)@ Bndef:aly Hehe Egﬁi?(?timeaﬁhﬁdmg induced

el es can e det ect ed by usi ng any nown
advtiseraactionskas tlemdis fprthegenged.c DNA is hybridi zed to a

probe that is specific for the allele of interest. The
probe may be | abel ed for direct detection or contacted
by a second, detectable nolecule that specifically
binds to the probe. Alternatively, cDNA RNA, or
protein product of the allele can be detected. For
exanpl e, serotyping or mcrocytotoxity
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nmet hods can be used to determ ne the protein product
of the allele. Simlarly, the equival ent genetic
wornokers4can be detected by any met hods known PET/URE04/019435
art. [0097] To further increase the accuracy of risk
Knprediction the allele of interest and/or its
ui val 2&1 genetl C n%leker may be. deter, ned al ong with

gen FaeRest F paeseafs%wwﬁﬁar% gseaskit pemprising the means for
deté‘cﬁng‘a{ T 659% Ne180L1EGHY BomL glfb gfc%nél ArBﬂtﬂS@z 5801 and
I nteracti on et ween anti gen- ent | ng and T- ce

460il nfThe achnois prefhebly zgpmbbe theat beodk epwlﬁdaﬁblmlﬁle allele, and the k1t
rosatell|te and. single n eot i.de .pol rphis

prefgiy A es AFAGiR BBt g i el IHRR R preletably an

othHﬁchd{ des ".[‘h@T( tLﬁ‘iia?y &8thbr &Hﬁﬂrﬁ% fodTRhRHHH 1%§%e{n;?s @r col@gﬁﬁg biological

cell receptor (
sanﬁ[ﬂslfmnCﬁEB%mmwthas tl)osafm‘ pwmahamgammmy YA, cDNA RNA or the allele

pro%r O n& eaﬁanr es{ os%gcgrgl ﬁgﬁg Chene?sl,( i}%lgg B}e(fggivﬂlt’regmns of

the@&?onﬁE@N&ﬁd&%%&lH&@f matrix corrponents etc.). Also
interest are genetic markers of drug netabolizing

enzymas whi ch are involved in the -24-bioactivation

[0oPRg det opicfilicRbic?ib1Pbotd F)HQ@% meEH@ﬁﬁ cﬁ?e@ﬁﬁg Gt 108 K86 §lleles selected
also include mcrosatellite and mar kers. The

ug
fromtheagrotp einsipting oy Fi\-Bift 5 63ph @mb4601e fOptiveslly, éh@kl,t may comprise

P450 f .)..and 1
e 5 SRR BRR AT B S hyal o RE P JRSEpseg S T

phaHnQ&g&ﬁﬁlﬁl& 3P&fmfgasae prefbdidxdfiplOR es¥puridernsthohAfFerase.
etc.). [0098] The present invention further provides a

met hod for phar macogenom ¢ profiling. Thus, a panel of

[oof®et i C FIRG!AraSprbfondd koMt [1RE kl@ngi'y\(:%&ph@gbr\b'bgéjﬁ;r detecting all
and each genetl c factor is associated wt

threpralidies, pisA1B*dA02,01804 adil 4605 eM@re pistirddy, thg hd |fmnt1cm comprises the

ncl udi n dver se dr rea |ons In the present
PC]%nE “?[ﬁ@ %fne@FhS? GF%\XVF%TS i ncl udes at | east

one aI I el e sel ect ed from t he group consisting of

B* 1 801 and 4 The panel re erably.
100} G ool follenie eimpizei dacel fiTholhe i A pian mg are not to be

conEtPlIe%‘iinﬁh G 8s 1ifi@P theec eQif@heI%] se%@ﬁiv%ht%h UWhile this invention is
A- B*1502, " 5801 and/ or e panel may include

Partmujrarblt Sinewnla?d@nsog@négm&l referenoesto m@l@trﬁd\s?lbhdmmts thereof, it will be
ndogh iR B o B 5 TS o et onP i et may be made

thereBr withdid e 2ty %ﬂ‘ﬁﬂnQﬁé' kisisit aitdcape Of the iRhAOPhd ddfii@dd by the appended
enzymes described above can al so be incl uded. [0099f

claimgrt her provided is a nethod of screening and/ or
identifying nmedicines that can be used to treat
drug-induced SJS/ TEN, or HSS by using HLA-B*1502, 5801
or 4601 as a EXAMPLES

[00104] In the examples below, the following abbreviations have the following

meanings. Abbreviations not defined have their generally accepted meanings.

[00105] °C = degree Celsius
[00106] hr = hour
[00107] min = minute
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target in drug devel opnent. For exanple, cells
expressing any of the alleles can be contacted with
wore@soiTses candi dat es, and t he candi dat es that PCTUS1004/019435
the allele are likely to inhibit the expression and/or
[00¥Q8lct i d§Cof the al | ¥icand The efficacy of the candidate
Jf(ﬂytreati ng drug induced adverse reactions can then be
[003Q ¢ hert¥est ed.™ - 25TKTPROEH0100] Anot her aspect of the
sent_invention preyides a kit conprising the neans
[00 detB¢} | ng at | e%@!lngﬁaer allele selected fromthe
[Oogﬁgup ggnsi sting of H-A B*1502, 5801 and 4601 . The
neans i's preferably a probe that binds specifically to
[oofg allgl e, and-thepki;litpr ef erably al so contains
detection reagents for the probe. The probe is
[0oprxferallly an cti gomigbkie:i de. The kit may further
conprise tools and/or reagents for collecting
[00Li4d] ogimgl sanpt es fmlbgrapati ents, as well as those for
reparing genom c DNA, cDNA, RNA or the allele protein
[Oof]rﬁ}m t &8 sanpl €3. F@icregiaml e, PCR priners for

[ifyj the relevant regions.of the genonm c DNA may
[00]312(& ncl‘%ﬁgd. [00101?‘?“?598 § T8 %er abl y conpri ses

ns f det ecti nggat | t .t |l el es selected from

[00 .gro§§ consi sti n%t%g?nsaﬁ)ﬁyﬁfp\i%ﬁ%o%m and 4601.
[00 i onafy, the Ki ttogzpcy?q&gic_ Li S&rdgps for detecting

ot her genetic factors as well, particularly those
o0syf ul HgS phar racogryedcasiARY byrddagme A preferred
[ 1e?(ﬁ}gtrrpl e is thiopurine net hyl?%a%ﬂsferase. [ 00102] Thus,
[00120]a prBRESS ed =enbodiupredction Mathkdosinoplyilia an systemiprspinetoms

for detecting all three alleles, HLA-B*1502, 5801 and
[001301. NS@ prefer absegnendeespkéific oligotusieotidepri ses t he

PCR priners suitable for each and every allele as
[00121 . [RIR03] The frolyegrasgchatarscienare offered to

[ll.ustr this inventio nd are. not to be construed
[Ooiblany @;5 as 17 mi th%%%@f%@%@mt he present

ivent i Wil e thi,s jnvention is.particularly shown
[0013%1! destribed with §heo etfa%(ﬁecrz%rsepfe%tp&l ¢ ;nés'gl enbodi nment s

thereof, it will be understood by those skilled in the

art that various changes in formand details may be

made therein wi thout departing fromthe spirit and

fhvention as defined by the appended
Magﬁqgaﬁﬁ%mggMEs [00104] h the exanpl es bel ow, the

Pat{e%;fsla%\glcggtrg}) s%%]ee\c/}sat lons have the fol | ow ng

[00125] For the studies described in Examples 1 and 2, a total of 112 SJS/TEN patients
were recruited either from Chang Gung Memorial Hospital or from several other medical
centers throughout Taiwan. Among these patients, 42 had carbamazepine (tegretol)-induced
SJIS/TEN, and 17 had allopurinol-induced severe ADRs. In addition, 126 patients were also
enrolled, who had developed a milder hypersensitivity reaction to various drugs. Drug taking
history including dosage and duration, and the phenotypes of adverse drug reactions were
recorded. The diagnostic criteria of clinical morphology were defined according to Roujeau
(Roujeau JC, 1994). We define SIS as skin detachment of less than 10% of body-surface area,
overlap SJS-TEN as skin detachment of 10-30%, and TEN as greater than 30%. SJS, overlap
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meani ngs. Abbrevi ati ons not defined have their
general |y accepted neanings. [00105] C = degree
w@ed0siours44 00106] hr = hour [00107] m n = m nut BCT/US2004/019435

-26[ 00108] sec = second [00109] nmM m cronol ar [00110]

SISITEN afid TENGt 3611¢Di0d1l kbfeiednd @ SISODRN2] m mlliliter
[00113] mmcroliter [00114] g mlligram[00115] ny

100265 o0 e Bk SRR B T MOHGIRE b 287 PR EGREGRe itlent bserved
for SRAHSHTBDaRSE Rhy bl g@@ 1 1AlankSR iy BRE dANSiehdtionitiat did not subside
syndronme [00120] DRESS drug reaction with eosinophili

upommdthdyestad of thesgmmvcrmexphm 173 Eg@t@etqtﬁ@m @aB@é%Wﬁtedncluded as

olig cleot 0012 rase C reaction
contfesss SRR rifhe PRTHEL apP-fit P EH REeE I B4Rt 2o to 80
yeaﬂg?%ﬁﬁlé&@@ﬁﬁte@oﬁhmh@ﬁ hashpbedd B e Qﬂﬂﬁmwﬁinﬁpﬁ&ew board, and

atients and control subjects [00125] For the studies

infopraed eorisent was abiaingl.es 1 and 2, a total of 2 SJS/ TEN
patients were recruited ei ther from Chang Gung
Menorial Hospital or from several other nedical
Genotmingfor Hirloughout Tai wan. Anpng these patients, 42
had carbanazepine (tegretol)-induced SJS/ TEN, and 17
[00X24d al | dpaagents Forirehusselihebint eequendBRspecific dgpntélentide3B0) were

N T T ——
Bridfy\8 PORKproBuct was generated using biotinylated primer pairs for the second and the
third exons of the HILLA class I or class II loci, and then hybridized to a lineblot of SSO of
probes immobilized on a nylon membrane. The presence of biotinylated PCR product bound
to a specific probe is detected using streptavidin-horseradish peroxidase (HRP) and a
chromogenic, soluble substrate to produce a blue “line” at the position of the positive probe.
The probe reactivity pattern was interpreted by the genotyping software Dynal RELI™ SSO
(DYNAL Biotech Ltd.; Bromborough, UK). Potential ambiguities were further resolved by
sequence-based typing and DNA sequencing performed according to the IHWG Technical
Manual (International Histocompatibility Working Group).

SNP genotyping

[00128] Genomic DNA was isolated by using PUREGENE DNA purification system
(Gentra systems, Minnesota, USA). SNP genotyping was performed by high throughput
MALDI-TOF mass spectrometry. Briefly, primers and probes were designed using the
SpectroDESIGNER software (Sequenom, San Diego, CA, USA). Multiplex polymerase chain
reactions (PCR) were performed, the unincorporated dNTPs were dephosphorylated using the
shrimp alkaline phosphatase (Hoffman-LaRoche, Basel, Switzerland), followed by primer
extension. The purified primer extension reaction was spotted onto a 384-element silicon chip
(SpectroCHIP, Sequenom), analyzed using a Bruker Biflex IIl MALDI-TOF SpectroREADER

mass spectrometer (Sequenom) and spectra processed with SpectroTYPER (Sequenom).
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20

hi story includi ng dosage and duration, and the

phenot ypes of adverse drug reactions were recorded.
wab@sgamgnostic criteria of clinical norphol ogRCTHERM04/019435

defined according to Roujeau (Roujeau JC, 1994). W
Shofiebhdven Bdeatdsolakbphet BCRAERénodpingess than 10% of

body-surface area, overlap SJS-TEN as skin detachnent

f 10-3Q9 30%. SJ .
0039y 3 & Eibaet fighbbagt S BimEE] Pleco IS etk Risafdioh HEMHC region
werd S1d&Dd #bANEE]T dﬁ%as@f(‘zceh BESIRNDOSLIE, BIEBEC SR H5UD6S388,

was Wt hdrawn and t atient observed for s ynpt ons.
DGSZQM,&&LAC\AEAMHI&%B@ MiB,dYiodsTHHIIB AE2 CEAQD68273 D6S1615,

DGR, GiRT e S POy SRl S FatheRledel o

heterd¥Szbél8 o ABarkeR w0572 \Vﬁh 4R b&Bhfed 2I0RLIITRpAGRET al
popul at'i on of Tai wanese (n= 94; age range: 20 to 80

ears) vwere also recrU| ed. Th ,stu was approved q¥ .
[008304 i nshrimers givs desisped Ratsdane 1gala fatlserptpaeerrperied within the
t .
dataf, FRIEKR Hp TRE VR Rkl oyl Wl boRE AR G Of senomic
DNASSODP.38euMd qach ptimse by fisingnGeivédinp Bi760 delhmbeytlers (Applied Biosystems,

Fost%]l:3 {:O b I&ojggg('))REth %‘J@P&I\%zsgo oh@pﬁ%‘@ e%g:ﬁgiu%géscent label were

poofdd Befddy h@glﬁ&yﬁzfl BB rbictis! The S of BERAGrARY ah BRcdvid

exons of cl ass or cl ass Foci, and then

deteipineid biy edestropheresis néAﬂB&W 3 D@ aghennen bappliedRibsysteres), using the

| b Th £ hiotinyl PCR
PR O T R s -
calcfabedRisiig e GENVAPPER 50 gﬁﬁf@fsldﬂse) Rkd Bﬁtsi;lyacems) Allele calling

chronogeni ¢, sol ubl e substrate to roduce a b
and bjrinirg Wete neRferpes pting thestAY PeSHs | lilr@@ GFPsbeontrphgdividuals (1331-

01, 'P% 3:112 g%%@ t22 X#(i ij%rﬂ g&;egfn% \H%%_r* 2{1 %I%é%tu?gd?%{l gtostfg% %uahty control
p .

é&.; Bronborough, UK). Potential anbiguities were

further resol ved by sequence-based typi ng and DNA

sequenci ng performed according to the | HAG Techni ca
SﬁUWﬁﬁdmnabFﬁternatlonal Hlstoconpatlblllty Vor ki ng

SNP enotyplng [00128] Genom c DNA wa )

1001% at ed‘\%fgle sqyrgCIspREbe fmi gﬁ%ﬁnsm‘éafs?laaa@@tfébﬁ Chi-square
meth per ? E)ﬂ;l ?r{eagéég% hi %IM)E ro uﬁ){% 1g %ﬁ{tﬁl@_}'&l’ﬂ%ﬁéﬁi&% Brréted for
cotr@pﬁm:ns @lﬁﬁtllltyple IBHweﬁ]Ilqles (xf’lc) hyemltminying thebew Rvealees by the observed

S B el brosaiy PR i, OBy REE o il Heldane's

modification, which adds 0.5 to all cells to accommodate possible zero counts.
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reactions (PCR) were perfornmed, the unincorporated

dNTPs wer e dephosphoryl ated using the shrinp al kaline
web@sphzstase (Hof f man-LaRoche, Basel, Switzer | BOM)IS$2004/019435

foll owed by priner extension. The purified prinmner

extension reaction was spotted onto a 384-el enent

silicon chip (SpectroCH REX&dMpERAN) , anal yzed using a

Bruker Biflex P MALDI - TOF Spectr oREADER mass

spectroneter (Sequenofhe #I0A-BA8HE an@eocessed W th
SpectroTYPER ( Sequenom . -28-Short tandem repeat

hi STRP 0
00" AR SH SRR B R0y ORDRE I B At e
STSIEEN GdWeE endieldests @dd iliker NtRleodatdkaseiris r@cﬁorﬁq&gﬁ&m

D6S2972. DB6S510, D6S265. D6S388, D6S2814, HLAC CAL
mulfifoxmemenglopaguiar rpshearticeEangpatemsand fed Anie uBisien to various

%@% 3@1 ]oﬁ éhea@?gjéﬁ Bg‘?%% ;4% 5 P‘?%]d%?ﬂ wet E %}psosadla to

carfaméZepihd (le@biod)s 17 hind eltopBikh and 53 pacd rgvarfddd hddjcations other than
Primers were designed based on oligonucl eotide
t@%%@"e"?‘ﬂb’@ﬁ@%‘ wi thin the database. PCR for
genot ypi ng was performed in 5-m volume containing ng

[0013‘3] genonlr}fe @%r@s&%dm Hﬁm?pﬁlgrﬁs HedRYibb® in M aterials and
CeneAnp 9700 t hernoc ers (App Bi osyst ens, Fost

Me@pdsy Amo“mSA)Tab tacD Apregignicalisleon tagpHEdpBilegus (HMeB*ISOZ)
was e}s%ocgart p’%‘%’sggﬁé Wlﬁh(ﬁ'u% (fu & gfg/?ngﬁ&ﬁcﬁaﬁﬁé 4)4.’[%5%/5 rgc“?elvmg

cons
cartihgiaeepthe@ecrbile! ectrophor eS| s of ABI 3730 DNA
sequencer (Applied Bi osyst ens), using the LIZ500 size

standard as an internal size standard (Applied

Bi osystens). Allele sizing al cul ated using the
CENMAPPER program versi on 3. plied Biosystens).

Al | e/ HLAdB1150Q feayphebcyim %Tamzmegxepiﬁmtsﬁiths:ian@ammmne
SAS (pigeetohrindibedeSteCaR-I almR bl syndrodieyiogicadpiderbihd necdlysis
1331-02, 1347-2) and H20 were included in all

genot ypi ngq experiments for guality control purgeses.

StAes st ifelantsandtopedsd [ Geresy AP‘P”E%/%Q’Cf reqiienci estig n t hePe
di ffer entN %roupg\%we ccw&ar ed Wﬁ he Chi-square
e

net hod with Yat correction by constructing 2x2
t #abes. 4R1008%) ues@apre corrected for conpasd SONSLsf  36x109
mul tiple HLA aIIeI es (Pc) by multiplying the raw P
vBlgids #(180Pe observed ABder of HLA al1ﬂ(l;ﬂ1%s p¥888ent 2.15x10-%
within the | oci. Odds ratios wer alcula

71593ne475(?%?j| fication, which a%@%fo 5 qsg 6al I V\{Zgll s Px10%
a, patients @haad atider gaassidinl eadtiersothardan 648,
b, general Taiwanese population
¢, patients who are carbamazepine-tolerant

X2, Chi-square with Yates correction
P, calculated by multiplying the raw P values by the observed number of HLA-B alleles (35).

[00134] Thus, HLA-B*1502 was detected in 42 of 42 (100%) SJS/TEN patients who
received carbamazepine. The allele was also found in 17 of 53 (32%) SJS/TEN patients who
received other drugs (8 phenytoin, 2 allopurinol, 2 amoxicillin, 1 sulfasalazine, 1 ketoprofen, 1
Ibuprofen, and 2 unknown drugs). Particularly, 8 of 17 patients (47.05%) who developed
SJS/TEN after taking phenytoin also carried the HLA-B*1502 allele. On the other hand, the
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-29- EXAMPLE 1 The HLA-B*1502 allele [00132] In the

cohort of 238 individuals with ADRs, 2 cases were
waolc@gnesed t o have SIS/ TEN, and 126 i ndi vi dual BCTra82004/019435

m | der cutaneous adverse drug reactions (erythema

allefubds dndy fountie 41PESPT8 )T thicacdnb amﬂzt:pmaﬂblaranag@hp,e@% If®32) of the
and fixed drug erlyotl on2) t o var,j ous nedica
phenﬂemztok;mmmppé@ el 542) 25 thernﬂﬁ\f;ma wosham %Yfé%d% reactions

othe‘}efﬁﬁlaﬁﬁz &4 580/ @ﬁﬁl‘j Skale o%eﬁ ﬁidlzﬁfﬁﬁr | g tolSra¥eEBup as a

on vari ous nedicatrons an carb rraze I ne or
con’ab] durdds edtio, bARILRAY, sbeeifipay. resitvepesdictbiehjabet andndgative

t.ypi ng as described in Materials. and Met .
pPredigiiveaalye i’TB L rdresyofiqtg par Eﬁmmlﬁ%ﬂ@ﬁfédﬁ%ﬂﬁﬂ:owﬁ% 100%,
95. %?Gﬁéuc e Og?g/rékééﬁﬁ)egﬁ e\‘fé’lﬂh@uaﬁﬁ h%‘ﬂtp?ed%ﬁ\;é value and sensitivity,

ticularly in'patients
typmg ofthis H@ACB raltiakm;me pe nsaeckme@fnmlfylhg highafkepatietils AoBirigORiuced

Tai.wane ients with carbamzepi ne
SIS ﬁ@g’r u)l‘ﬂpyn [é?’j}'l’é%éﬁésﬁ@%son syndr ome/ t oxi ¢
epi dermal necrolysis Allele Patients Control sl

[0035)t 1 Ol Sﬁm@“ﬂSOWaﬂ&e%%n @r@@bmacma%tﬂmﬁheﬁames
B*1502 42 (100% 3 %137 28 1194.47 3.6x10-3
indygeqd @azegzxgto§ 1@@%0“51 lpéf g 2, thealiplowaspaf detesterign fhe b@matlents

suffgla%g gﬁ{néa V\g o%ﬁt%e@hs(rga&l&s aagtegt%@od 147 a9 nﬂaé&igﬁégﬁll rash (Table 2).

adver tug reactio
Howdven aBdther alipde dflah-Brdio0hie signficpuilyaidsociated pathi theﬂesnﬂulnn

Ut E10 O aF SO PERGHE 5y AT ISiRg ot HbAr BteT tan be used
as ARk YEGoPbr HIR QRHREYEADRYPR b s Bindlit &l tiste &R

Table 2
Phenotype/genotype data of patients with tegretol-induced cutaneous ADRs

ID Suspected drug Phenotype HLA-B Genotype
1 Carbamazepine SJS B*1502/B*3802
2 Carbamazepine SIS B*1502/B*3501
3 Carbamazepine SJS B*1502/B*4006
4 Carbamazepine SJS B*1502/B*3802
5 Carbamazepine SIS B*1502/B*3802
6 ;;r;’nay?oﬁepine’ SIS B*1502/B*3802
7 Carbamazepine SIS B*1502/B*4001
8 Carbamazepine SIS B*1502/B*3901
9 Carbamazepine SIS B*1502/B*5801
10 Carbamazepine SIS B*1502/B*5801
11 Carbamazepine SJS B*1502/B*1525
12 Carbamazepine SIS B*1502/B*4002
13 Carbamazepine SIS B*1502/B*4006
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1 Car banazepi n¢

§§f§80[ ed drug

B* 150
gar bapRishd
B* 150

2 BAR e, Car ba
A€ sedan8” 1
ﬁﬂ&fyﬁﬁi

zepi ne SJS B* 1501

zepi ne SJS B* 1501

2/ B*4006 4 Car bang#

P/ B*3501 3

BRh /1584 5
)/ B¥3802

1
Cdadl U

5 Car ba
||uLC|J| e,

Carbamazepine

SJS

B*1502/4601

32

Carbamazepine

SJS

B*1502/5801

33

Carbamazepine

SJS

B*1502/4601

34

Carbamazepine

SJS

B*1502/5502

35

Carbamazepine

SJS

B*1502

36

carbamazepine,
phenytoin

SIS

B*1502/4002

37

Carbamazepine

SJS

B*1502/4001

38

Carbamazepine

SIS

B*1502

39

carbamazepine,
phenytoin

SJS

B*1502

40

Carbamazepine

B*1502/4001

Overlap SIS/TEN
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6 SJS B*1502/ B*3802 phenytoin 7 Carbamazepi ne SJS

B* 1502/ B*4001 8 Car banmmzepi ne SJS B*1502/B*3901 9
w@arbasmaepi ne SIS B*1502/ B*5801 10 Car bamazepP@EUSDB/019435

B*1502/ B*5801 11 Carbanmazepi ne SJS B*1502/B*1525 12

rbg | S B 1 = 4002 13 Car bg epi
Iﬁa gﬁéﬁ% eglgdl%#l Qusﬁéﬁgy rug Phena eAl—F,&?%O%Jp%
4genot Eﬁﬂ;agﬁagﬁﬁaz epi nfoﬁs}ﬁg@$m B* 5801pGayobamezepi ne
Ovler| an Q'LQ[ EN D*1Qﬂ / D*1 N2 _Car han‘azv
433S/ TEhﬂﬁme;ﬁﬁeB* 3501 |88 bamazepi ne SIS B*]JS@QB/SBQ 3802
Carb IIblLB[.JI me— SIS B*1502 B*4601 Carbanaze >
4B+ 130¢% ePiar barraﬁ@m‘ﬂ‘épaﬂ}l@r Bsh502/ EB%@@VB 4601
arpd I ne .SJS B*l)UZ *460 I bama3
4851 505 NSRBI barraz 45 S e
r bg .SJS B* 1§ bamazepisne /s
45?1 RF%%% g%)l Arhannp3 ﬁg%(i[ur%g%g% 502/ E(}T §01
4gar ba('l&ﬁﬁﬁiaﬁ@i@ S B 15&214 Bigd&dlénfear bamazepigne/B35301
B 1662854001 —Carbarafepi-re—SIS—B+1502
47 Carbamazepine maculopapular rash B*4001/B*4601
Carbamazepine, " "
48 NSAID maculopapular rash B*4001/B*4001
49 Carbamazepine maculopapular rash B*1301/B*5502
50 Carbamazepine lip §Welllng, oral and B*4601/B*5801
genital ulcer
51 Carbamazepine Maculopapular B*4601/B*5801
52 Carbamazepine And angioedema B*4001
53 Carbamazepine maculopapular rash B*4001/B*5101
54 Carbamazepine maculopapular rash B*1301/4001
55 Carbamazepine maculopapular rash B*4001/B*4601
56 Carbamazepine erythema multiform B*4601/B*5401
57 Carbamazepine maculopapular rash B*4601
58 Carbamazepine erythema multiform B*4601/5101
EXAMPLE 2
The HLA-B*5801 allele and SJS/TEN
[00136] We have also identified HLA-B*5801 allele as a risk factor for the

development of allopurinol-induced SJS/TEN. The HLA-B*5801 allele was found in all 17
(100%) SJS/severe ADR patients on allopurinol (Tables 3 and 4), but only in 18% of the

general Taiwanese population (odds ratio 155, sensitivity 100%, specificity 82%, positive

predictive value 84.7%, negative predictive value 100%, Pc=3.7x10"). Accordingly, the

HLA-B*5801 allele can be used alone or with other genetic markers for risk assessment for

development of SJS in individuals taking allopurinol.
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Allel&) FPTiEMNSs B 15@ohd@oe 42 @aldsdtazepiXe SJsddsrateo2/ $c802
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B 58@érﬂdﬂr@z@p| neSi8%ingi oedema B* 46¢1£B* 5483837  2.1%1070
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geﬁér&ﬁl@ﬂrlaﬁé&%@ulatlon

X2, Chi-square with Yates correction
P, calculated by multiplying the raw P values by the observed number of HLA-B alleles (35).

15
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Table-3
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B399 15+ 5301 -

paeé ent s Wi

dilopadihadpur i n

A= A= AN R AT 4 LI "L L

0$JS nduced severe

VeI TC o T

B0 EtS01

agverse uw

Catt rol s2 ¢

reactions

wigpl o Pc

AtetePatients Cq

mtTots—t

WS17 n=142 n=94 EB%B&S)@/H’%SN

(1009 26(18. 39 7.2 1 6 2.1 xI0-10 B:5
(1809 17 (LaPtRe 217 1383 7510 -9 patifBni 0 e SR
adyerse dr fgiob@agdil ons %fseindtdamlﬁgloﬁ@egBﬂmmy@%@@d
cut.aneous Al
70 allopurinol SJS, and lichenoid B*4001/B*5801
71 allopurinol SIS B*4002/B*5801
72 allopurinol SIS B*4001/B*5801
73 alloprinol SJS B*5101/B*5801
74 allopurinol TEN B*1301/5801
75 alloprinol SJS B*5801
EXAMPLE 3

The HLA-B*5801 allele and allopurinol-induced hypersensitivity syndrome

[00137]
to allopurinol-induced hypersensitivity syndrome (HSS). 31 patients were studied, including
12 SJS, 3 SJS/TEN, 1 TEN, and 15 HSS patients. The criteria for HSS were cutaneous rash

In a broader study, it was further discovered that HLA-B*5801 is also linked

(e.g., diffuse macuopapular, exfoliative dermatitis), plus two of the following symptoms:
fever, eosinophilia, atypical circulating lymphocytes, leukocytosis, acute hepatocellular
injury, or worsening renal function (Arellano et al., 1993). In all enrolled cases, allopurinol

was regarded as the offending drug if the onset of ADRs symptoms occurred within the first
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general Tai wanese popul ation X2, Chi-square with Yates
correction Pc, calculated by nultiplying the raw P

wQ 2008875y t he observed nunber of HLA-B al | el eBCT/BS53004/019435
-34-Tabl e 4 Phenotype/ genotype data of patients with
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al | opurinol SJS B*4001/B*5801 67 Al l opurinol SJS

+1502/ B£5801 68 al | o S B*4001/ B*
100EHSlopar | oA MBI LaERR YR A ALLPEIGH Pag B FEagaaitiol
alloﬁhﬁf%l%cb@éﬁlre N %ﬁfé‘ﬁté HagheReb:H ﬁf‘aﬂ@ Qvlt’hﬁf @%Q% Jf]re -exposure.
[ opurinol SJS B*4002/B*5801 72 all opurino

TwavapmdnB*ES@IeW@lumpﬂ@fbmgmm addit®ngo milopyrigiol,dorn thw medical records

%&l&f\)}&_ﬁi %OS!? ﬁ%llEgIEIﬁ_ E*té%% %%8 3%?% l%gr?(!o:;ﬁrgpani Hl%ldlcsﬁons were Qa}(en without

allo?hhﬁ?dqu rAINPAtiehiRdiag @Sp&yaesHa s i or Bbiity asMAs, cameve{u%b%r chronic
broader study, it was further discovered t

ilinggses, Brobighng hypesfession (IikEla, ehsorir reaspldisease (14131 e@d dlabetes (9/31).

hypersen3| tivity syndronme (HSS). patients were

OB 2005 AR 0 I bl g s

months (mean= 38 months, range= 6-107 months) with no evidence of ADRs were included
as the allopurinol-tolerant control. The sex distribution of tolerant group is comparable to
general prevalence of gout in Chinese people. Furthermore, 93 normal subjects served as an
additional control group, as the general population of Taiwan. The demographic variables of

these 3 groups are shown in Table 5.

Table 5

Demographic variables, dosage and duration of allopurinol exposure in severe ADRs
patients, tolerant patients, as well as normal subjects

Sev(e;': 3;&1]))Rs Tolerant (n=98) Nornaall=§l;;),lects
Sex
Male 12 89 52
Female 19 9 41
Age (years)
Median (range) 57.9 (18-91) 57.3 (21-84) 53.9 (22-91)
Allopurinol dosage (mg/day)
Median (range) 143.3 (50-300) 159.2 (100-400) None
Duration of allopurinol exposure
Median (range) 28.2 days (1-56) 38 months (6-107) None
[00140] HLA-B*5801 allele was present in all 31 (100%) of these 31 allopurinol-

induced severe ADRs patients, 16 (16.3%) of the 98 tolerant patients (odds ratio 315, Pc <
107%), and 19 (20%) of the 93 normal subjects (odds ratio 241, Pc <10™"). Relative to the
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re-exposure. Twelve patients received nultiple drugs

. ddi l ] |, ..b hei j
Boiziley Binerh Aottt re ok e g R h g2 ¥38¥S501 amete
concom tant nedi cations_were taken

1005 opur .mﬂpressngea@fwsBmzh@%@mﬁVgeémaa bfafisped byeyer
gené)t{é 511 ?pe I ns ﬁet‘i)é 1?1%1(5%]{699 he HILA Qfice % 1n&erest tend to co-

I'nc ronic rena
segl(egﬁb,?dr)showm:imhagb éiseqmﬁl%ﬁﬂ)wﬁl[l 0ehEele diimetegt. Eﬂ)cg‘rsbquently, the

out rthr| atients who had been an al
presfgge S hirse furicnS (BT weBT o) ISL1S tRdifpyive of U b presence of the
aneﬁpﬁﬁHQkxMﬁth no evi dence of ADRs were included as the
al 'opurinol -tol erant control. The sex distribution of
tol erant group is conparable to general prevalence of
[00p#2)t | n Tiesiethe inptdspteof poterting Eqmvaicnt%ﬁné’tﬁf madkers in patlents with

bj, ect d ddi t | t ,
o e B AP GEY G BRI LS QR RBE iese dtetined for

theﬁII_Q{) F&%&Ee m)daftreﬁ@ FFugredit S nfMe€a Sff@)ﬁ@ndrﬁe&??? e P?LA—B* 1502

aphi ¢ vari abl es, dosage and duration of
haphaltjlm:pmrdhrae H)IHin’dQOE,eCwﬁO&iH\/ Eme 08IRA A0 1 ,emtlMIE AT @9 had

sigfRcantly biet ahienes, EouR KON e kit Bed bypsgap Rl carbamazepine

(Table 6).

Table 6

Contribution of markers of B*1502- ancestral haplotypes to susceptibility to adverse
drug reactions

CBZ CBZ CBZ Allopurinol General
SIS/TEN Milder Tolerant SIS/TEN | Population
(n=42) (n=16) (n=73) (n=17) (n=94)
HLA-B*1502 42 (100%) | 0(0%) 3 (4.1%) 1(5.8%) 5(5.3%)
HLA-Cw*0801 38 (90%) ND 10 (13.7%) | 2(11.7%) | 10 (10.6%)
HLA-Cw*0806 3 (7.1%) ND 0 (0%) 0 (0%) 0 (0%)
HLA-A*1101 31 (73.8%) ND ND ND 28 (29.8%)
HLA-DRB1*1202 35 (83.3%) ND ND ND 19 (20.2%)
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Male 12 89 52 Fermale 19 9 4 1 Age (years) Medi an
(range) 57.9 (18-91) 57.3 (21-84) 53.9 (22-91)
wa@\dospursinol dosage (ng/ day) Medi an (range) 14BCBUS2004/019435
(50-300) 159.2 (100-400) None Duration of allopurinol
[00843]0os ur eMvEkatrseassaiatnd &)ithZ8L R-BIEHEO 1 wﬂréﬂ);o d@&emintdsGuided by 4
(6-1Q7) None [00140]. HLA-: e was present in
patiis vahp WO HFOBYEUS A Iﬁaﬁwﬁq‘éé@l | fifontio abveet be alidle
dlstﬁPﬁﬁorP@ftths e&ﬁbm%@ HI0 10%&n@a‘1eﬂd%€ ﬂ%?adceétﬁdi ﬁgéloftgﬁé' gﬂL% -A*3303,
(odds ratio 315, ¢ < 10 15), and
Cwier(2aB* 88 mdtBRBdaﬁ@Bé)lr élihlsoarﬁcdﬂral ﬁ@pl@tp@e i) prdaelhtadl m/IéZ (38.7%)

o 3 i R S By 3R S lins

9.79f tRd hRiAl biléctADRs, and the presence of B*5801 had a
positive predictive value of 66% Therefore,
HLA-B*5801 is a marker with high specificity (84% and
sensitivity (1009 for allopakkeol -i nduced severe

@%%E ﬁgeg ottt &n@aﬁﬁlma APHIALERER] ARtest A HE S B type in
patie it

r.ea
JISBk etcted ﬁvesaf'%ws bl oSl B et na
are Ilnked to the HLA- B*I_‘L%‘G‘Ea& %‘ 8301 allele [00141]
The presence of H A-R*1502 5801 or 4601 nny be
i ndi cated by other genetic nmAltmrigol padllpreinelr | Normal
genetl c markers near the HLA af‘PBte of |ﬁ?1€r|aéfst ten%f‘blegts

tBﬁesoal I eI e of | nterest Consequmm%)y, the(l;ms%s’fencelgxbm%)*

t hese markers (equival ent genetic markers)
iGHP%4t i ve of the presence of (K%l | el e15(§¥5 21"/ﬁt er ed? (20.4%)

[09142] To test the incidenc tenti equi val 0
fegéoﬁl c markers in patients \;ezm?% 'ﬁﬁverseﬁ 1r8uég}aJ %]&15/")
meeatgzons, several narkers |m1t($’ve7/j-;lLA- B*14%439hapl oty Qas.1%)
were determ ned for their association of adverse drug

B &% ©v18302] ndeed, HLA mar ker28 (B$f5%he HUA(ESBYH02 19 (20.4%)

%%géfgﬁ“ﬁg% (Q%?SlgR Bﬁ;ézggs%@#%/ gim %%ﬁoﬁer 16 (17.2%)

ig6dod &NeB302 DB HOTEN pat i entg yhe, had bges,exposed 8.5y,
car bamazepi ne

B*5801, Cw*0302, A*3303, DRB1*0301 12 (38.7%) 7(7.1%) 9 (9.7%)

T 0dds ratio (Allopurinol-ADRs/Tolerant): 315 (95% Cl, 18.3-5409.5), p.=7.5 x 107
* 0dds ratio (Allopurinol-ADRs/Normal): 241 (95% Cl, 14.1-4111), p. = 6.1 x 10,

[00144] We also independently analyzed haplotypes by typing STRP (short tandem
repeat polymorphism) markers in the MHC region. A linkage disequilibrium plot showed a
block located between HLA-C and TNFd in the allopurinol-ADRs patient group, but not in
the tolerant group. In this block, a haplotype (MIB*358-MICA*206-TNFd*140) near the
HLA-B gene was identified, which is consistent with the finding of the association of
B*5801 with the disease (p=0.0018). By using STRP markers and sequencing of the MICA
allele, we discovered that all allopurinol-ADRs patients analyzed carried the same B allele
(B*5801), MICA allele (MICA*00201) and TNF STRP marker (TNFd*140). One patient,
however, did not have the same MIB marker (MIB*358) as the rest of patients. These data

-38-



(Table 6). Table 6 Contribution of markers of B*1502-
ancestral hapl otypes to susceptibility to adverse drug
w0 e@shisms CBZ CBZ CBZ AUopuri nol General SJS/AEMUS2004/019435
M | der Tol erant SJS/ TEN Popul ati on (n=42) (n=16)
indicate T3y tHensadaEptibiiitP d¢nesllie-iBiHESDP kb2efid O¥wden (HIPA -Band TNF loci
ﬁéflg%S&Q%S.Swa 5 (5.3% HLA-Cw*0801 38 (90% ND 10
exclugied (11.7% 10 (10.6% HLA-Ow0806 3 (7.1% ND O
(0% 0 (0% O (0% HLA-A*1101 31 (73.8% ND ND ND 28
(29.8% HLA-DRB 1*1202 35 (83.3% ND ND ND 19 (20.2%
-37-[00143] Markers associated with HLA-B*5801 were
al so determ ned. Cuided by 4 patients who were
honozygous for the HLA-B*5801 alleles, we analyzed the
allele distribution of the conbined HLA | oci and
defi ned the ancestral hapl otype as HLA- A*3303,
Cw* 0302, B*5801 and DRBI *0301. This ancestra
hapl ot ype was presented in 12 (38.7% of the 31
al I opurinol -ADRs patients (Table 7), but only in 7.1%
of the tolerant patients and 9. 7% of the norma
- subj ects. Table 7 Frequencies of individual or
conbi ned | oci of HLA-B*5801 ancestral haplotype in
patients with allopurinol-induced severe adverse drug
reactions, allopurinol tolerant and normal subjects
Al l opurinol - Allopurinol- Normal ADRs tolerant
Subj ects (=31) (n=98) (n=93) B*5801 31 (100% 16
(16.3% 19 (20.4%* Cw0302 29 (93.5% 15 (15.3%
(20.49% A*3303 20 (64.5% 18 (18.4% 20 (21.5%
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DRB1*0301 2 1 (67.7% 14 (14.3% 14 (15.1% B*5801,
OW 0302 29 (93.5% 15 (15.3% 19 (20.49% B*5801,

WEHBBOBY4 A* 3303 20 (64.5% 13 (13.3% 16 (17.POY/US2004/019435

B*5801, Ow*0302, DRBI*0301 19 (61.3% 9 (9.2% 10

Weckin8% B*5801, OCwr0302, A*3303, DRBI*0301 12 (38.7%

10.

7 (7.199 9 (9.7% dds ratio

(Al'l opurinol - ADRs/ Tol erant): 315 (95% O ,

18. B kARl &f)assedsifg theTrisk of@ phfient* fofiklelopaid an adverse drug reaction in
(Al l opurinol - ADRs/ Normal ): 241 (95% d, 14,1-4111), p

= @espowselly adrug| PIsnaNstamiyng Higdpessaen el an %hér%f@%ie selected
ha e L S I R* .
oy el ke o PR RIS, HIBCRERSOERRPI AgR 4601, whercin
di sRe|pickédeeiofl thefHDA-B hitsie ik iadiohtbekof andskt fod ab edweeerdrug reaction.
HLA- C and TNFd in the all opurinol-ADRs patient group,

but not in the tolerant group. In this block, a

hapreiniefod M &4iD 8 wHefold BRAITINEEERER) @@ thet dieugtohsBting of
gene was identified, which is cagnsjstent with the

fi rarhageping allgpaimalplieaons syfasalgzing; arpoxigidling ikupgefen and

(r3 . By using STRP markers and sequenci ng of
thé‘gkﬂ%%é@& l el e, we discovered that all

al  opurinol - ADRs patients anal yzed carried the same B

ror Dt tiREaE ) Vobdasidh Bt e S e

the sane M B marker (M B*358) as the rest of patients.

Th d - 38-1 icate th t S Libilit
1 e g aagei | pEg ittt PRSI T Oor
excluding the MB. -39-W claim . A nmethod of

gém&g?% gf?l@;@(qlag{mﬁﬁf %&llg%g%@g %gﬁggg %{ug Sci?anc%or? [118 Stevens-Johnson
CONBRIRRYSIS), 85 &iddnialBedRb1§8i8 UFEN? Oﬁﬁ%gséegémﬁkﬁsyndmme

sel écted fromthe group consiSting o

HLATES3801 and HLA-B*4601, wherein the presence of the

HLA-B allele is indicative of a risk for an adverse

drug reaction. 2. The nethod of claiml1l wherein the

dr UThd rsethed eftleitn 152 M drtfewlgreinphe adwirstdmgreattion is SIS or TEN, the
car pbamazepi ne, all opyrjn ' sul f asal azi ne,

a &19 930 %Zsle}awggﬁfl%ﬁ%@mvﬁe‘ﬁ%. The net hod

of claiml1l or 2 wherein the drug is carbamazepi ne. 4.

I emnead of cléins 113, 6F's GhBi the Raverst &b Feaeflon is 73, TEN, or

HSS, the drug is allopurinol, and the allele is HLA-B*5801.

The method of claim 1, 2, or 5 wherein the adverse drug reaction is SJS, TEN, or HSS,
the drug is phenytoin, and the allele is HLA-B*1502.

The method of any of claims 1-8 wherein the presence of the allele is determined by
using an oligonucleotide that specifically hybridizes with the nucleic acid coding for

the allele.

The method of any of claims 1-9 wherein the presence of the allele is determined by

using DNA prepared from the peripheral blood of the patient.
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The method of any of clains 1-4 wherein the adverse
drug reaction is Stevens-Johnson syndrone (SJS), toxic

wepiodostssd necrol ysis (TEN), or drug hyper sensPCT/UB1094/019435

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

syndronme (HSS). 6. The method of claim1l1, 2, 3 or 5

wheFhsi methbé ohavesfsdaithsUgd wherstni thn preseiBED fahe ARM istdeesrmined by
drug..| rbanmazepi.ne, and the.allel.e is H.A-B* 502. .

7 e R BTR. E P seld Disbia Jrong emepiahetal tpod of he patient
adverse drug reaction is SJS, TEN, or HSS, the drag is

al l.qpuri nol, .and e allele is HA- B*5801. 8. The. _
et B eRow b5 af g P nlesends e sl tdteamingd by assaying
r €36t hPBuivaléit BenckietnarREr &3%H alidie i ' i
and & ho BT tBonchigharklr e a8 eel"]%%tt%o@%g@%ﬁfﬁ“&’fﬁquwalem
cl densticimgrkghisriedinativieeofthesresenee of thelalelel | el e i s

determ ned by using an oligonucl eoti de that

specifically hybridizes with the nucleic acid coding
f orTheeethdd ef daim 1 Thaereht the dquifalantygepbtic hailies islse®cted from the

o s BBpF BRAT BRI hEDp ERal drv i DsaAsT TanMICA%O19,
pat4e3ps, c&:%wz,@?ﬂ‘l%?@flé aRfi M Rl26] @l M5 1-9 wher ein

the presence of the allel'e s determned by using RNA
protein, cells or sera prepared fromthe peripheral

bl 90fheRlodPARRIJ BN thlpy FiShn i L

1-11 teh.eo_ pr esenc:tgﬁ‘{)éathf{ngapgl-E e reﬁlltvgggé (gifl%%nggg%d;bya%g’

as saypnging screemng qandiddtentedgare ukiag AR KRN i0tvhidheat least one HLA-B

allele, erein the presence_of .the equival ent genetic,
e BilE i € B R b Al PG AbPlede nesiof hbRdbaRrUp&onsisting of
13 HiJAm #1805 a4 R1B-0ls81 Mnb3vkas-aich; t he equi val ent

genetic markKer is selected fromthe group consisting
of HLA-DRB 1*1202, Cw0801, Ow* 0806, A*1101, M CA*019,

A" §3Q et %@%POMQIQQQ# 2RO 4030 é&g%}i&g Snson syndrome

nmet hod for ping a therapy for an a

r e&81S) plexicrepirredalnecelyhis (T EN)o oppdriug ihypersetsadiysgndrome (HSS).
candi date nedi ci nes using an assay in which at | east
one HLA-B allele is a target, wherein the HLA-B allele

i s The hethicelbffdlam Ier Ig whipein s disiiingeledted frémBlid B4p consisting of
HLA- B*5801, and HLA-B*4601.. 15, The nmethod of claim 14

wh EFEFRARaNCa 4 of @RERNIR, Fudfasyleinn smpgimidisnibuporfen and
SYREGBREd SIS), toxic epidermal necrolysis (TEN), or
drug hypersensitivity syndrome (HSS).

The method of claim 14, 15 or 16 wherein the drug is carbamazepine or allopurinol.

The method of any of claims 14-17 wherein the adverse reaction is SJS or TEN, the
drug is carbamazepine, and the allele is HLA-B*1502.

The method of any of claims 14-17 wherein the adverse reaction is SJS, TEN, or HSS
the drug is allopurinol, and the allele is HLA-B*5801.

2

The method of any of claims 14-19 wherein the assay comprises providing a cell that
expresses the HLA-B allele.
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16. The nethod of claim 14 or 15 wherein the drug is
sel ected fromthe group consisting of carbamazepine,

wa@bkdospursinol , phenytoi n, sul fasal azi ne, anoxi cPCT/UR2004/019435

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

bqgorfen and ketoprofen. 17. The nethod of claim 14,
rmGIBOCU\h@IEimaQOIgen@nmg picdiliegchmpeziagideroining the presence of at

aIIo r|n of ,any of cl ains =17

P R AT AR STl i o ReS o tovamo! f A ap2, HLA-
i's Bﬁm@ﬂﬂﬁﬁﬁﬂLp@B%@ﬂﬁ.the allele is HLA-B* 502. 19.

The nmet hod of any of clains 14 17 wherein the adverse

reaction is SJS, TEN, or the drug is allopurinol,
an dl"ﬁehﬁetﬁbh %f Slain® 2 lehe%u? ﬁgipres%gce IR DR ?%026‘29%1 I@]ﬁA-B*SSOl
clains 14-19 wherein the assay conprises provi
ceHBdthﬂnHE&presses the HLA-B allele. -41-21. A nethod
of pharnmacogenom cs profiling conprising determning
the presence of at |east one HLA-B all el e sel ected
f r dthetthethgd oﬂpiainmﬂs bs 22 figthef cothpriddid Bét2imitlodhc pdnce of at least
and HLA-B*4 % % ngt hod of c¢laim21 wherein the
pr TG RERCtS a fﬁe et Bemho 2o Cppsistpexd Ghiopyrine methyltransferase
det@uthd18hes Zor-thd [BRgIET %ﬂh eClaimor 22 further
conpri si hg detern1n|ng t presence of at |east one
genetic factor selected fromthe group consisting of
t hiQRURK r r
| ong- étgg% B?%I%Aftcgérﬂﬁ %ﬁ egrsr‘g}tl%&g tﬁ{]ﬁeg‘ﬁﬂg ?f Il}% a.ll'éﬂ is determined by
2 1-uzmgvdmerl@onuctlhﬁlcbrthaiespeceﬁcﬁllytﬂybndizbe{v&h itise ﬂ&ilcﬁé néidedding for
by usi an ol i gonucl eotide that specifically

Bﬁ Et]i?%%s with the nucleic acid coding for the
aI lele. 25. The nethod of any of clains 21-24 wherein

res of th is determ ned by using DNA
2%% ﬁ?(f efaHRe ¢ Saé?lﬁ%@f‘d’l’ hegeig dee presange obtheiadple is dgermined by
timQa e presence
of tﬁ% al éﬂe IS g{neﬂrié ﬁayl/bﬁ)éﬂ\r@gﬁ&%&%e%{;ot ein,
cells or sera prepared fromthe per i pheral bl ood of

TR of o LIS B SRR DS Byl gemin by

a dising REArotedi, leglldet ernprepared fl’ﬁﬁ‘l the @eEpleRal Wiodd bftthé\patient.
subtype in the patient, wherein the HLA subtype is a

risk factor for SJS, TEN or HSS.
A method of assessing the risk of a patient for developing SJS, TEN or HSS in

response to a drug, comprising determining the presence of an HLA subtype in the

patient, wherein the HLA subtype is a risk factor for SJS, TEN or HSS.

The method of claim 27 wherein the drug is selected from the group consisting of
carbamazepine, allopurinol, phenytoin, sulfasalazine, amoxicillin, ibuporfen and

ketoprofen.

A method for identifying a drug that induces SJS, TEN or HSS, comprising contacting
a cell that comprises an HLA subtype with a candidate drug.

The method of claim 27, 28 or 29 wherein the HLA subtype is an HLA-B subtype.
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28. The nethod of claim 27 wherein the drug is

sel ected fromthe group consisting of carbamazepine,
wa@bdospursihol , phenytoi n, sul fasal azi ne, anoxi cPCT/UR2004/019435

I buporfen and ketoprofen. 29. A nethod for identifying
31.a drhegn¢thed of amusfedaifild 37-30ENhaeinHBSHI dostybrypsiingn HIL.A-B15, B58 or

comg% a cell that conprises an HLA subtype with a

drug. 30. The nmethod of claim27, 28 or 29
wherein the HLA subtype is an HLA-B subtype. -42-. The

rret d o ‘%n%( of cI alrrs 27-30 wherein the HLA subt% pe
m 26-3 pesrpa. tha HL Arnibtypsinba AoB* 1502, HLA-

anyB{gfgogl * erein the HLA subtype is HLA-B*
502, HLAaﬁa%d%ﬁagg LA- B*4601. 33. The nethod of any

of clains 29_32 wherein the cell is located in a
33. NOPCAUNBRRNL A8t 'H‘RJ of cleﬁl%'s 29-32 wherein the cell is located in a non-human animal.

32.
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