HLA ALLELES ASSOCI ATED W TH ADVERSE DRUG REACTI ONS AND METHODS FOR
DETECTI NG SUCH CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s
application clains the benefit of U S. Patent Application No. 60/800, 1121,
5fil ed May the content of which is incorpor in by its
entirety. &Mﬂ% An adverse drug reaction (Al @?@ Giﬂ%em red
and uni ntended effect of a drug. In particular, an adverse drug reaction
occurs at doses used for prophylaxis, 10 diagnhosis or therapy. According to
a wdely cited neta-analysis, .ADRs were ranked between the fourth and

si xth nmost common cause of death (Lazarou et alL, jAMA, 279(15):1200-1205,
1998). Cutaneous A DRs account for about 2-3%of all hospital adm ssions
(Bi gby et at, JAVA 256(24& 3358-3363, 1986 They range frommld

macul opapul ar "(‘M!«FWMS PHEVERR W, 3’5%%5 oL ﬂf% }‘Fr\gif’t‘%%évé\éhu ng ADRs,
such as 15 hypersen5|t|V|ty‘sr FORRRNBSECTIRGRISHE - Johnson syndrone (Si S)
and toxic epidermal necrolysis (TEN, Lyell's syndrone). The nortality rate
of the latter can be aSROINPREEERDNCE TO RELATEB ARPIdGATEON®ri zed by

mul ti-organ involvenents (e.g. hepatitis or nephritis) acconpanied with
system ¢ mani f est &k aplcation gaink ghedwnelibof B dighest \miis&finop’hi 4OV A0d

20 y”phad%rtqgﬂit}@y))}}' ﬂ)()@%m‘;&ﬂﬂiwﬁﬂh%‘%& ARG ru His%ﬁiﬂxt@t al., N
CErtgl.. J 33.1:1272-) 285, 1994 SS and TEN are

i mrune- conpl ex- medi at ed hypersensitivity disorders characterized by rapid
devel opment of blistering exant heﬁ?{ﬁk e ric macules and tartlet-Iike

| esi ons acconpanied wth nmucul es Tnvol'venent and skin detachnents (Roujeau
et at 3 Invest Deamadvetse d&@&uﬁmwﬁz@&i}ﬂﬁ 28 Oidhsired BRMUNBT@IERIRAGT A5NDSt | y by
drugs, SUChnﬁ]}g bjltbna des i convul sants, aflog(ﬁ);l no rgonsterm dal
anti- infl amftforyPHugs ‘Fi*d”é MREPST AP IRINT BB R Dial  Med.
333( 24) : 1800-34g0%kis oiﬂ;@ﬁ)v Ad&mfﬁangmnx,wda}mkmﬁmihr&@ﬁ:& SATRRS were rafili2d, phenyt oi n

and phenobar hj t al et n causi ng

S3SI TEN. Recte%n{“ ‘dQevePg %ﬁ?tbg{ Qs?h ?’r‘e{”&&éﬁ’ggrﬁ“é}éy?ﬂm ‘ﬂm?’%& that the 30
suscept i bi I | 1Yo m%{ibslan)sdcitaattmdAw%hwpmtm ethia?-3tparfiell hespigdi| el es. For

exanpl e, '218%%.&? ;XQD&I%P' A 7‘3{;;911)“%&5@16‘%%%6 %Wé@('f{xﬁﬂﬂﬁ ferase gene

were. found Thduced I oprine, a drug
for rheumat olrmtgaﬁémmdstaéﬁ’é@, \mh igcapasion «eczwareslr@ttiltaﬁtenrnmﬂis pashey n. Med.

126(8) : 60&- 6 ibili
= I(S T)ENSI %Ss%ﬁ'%ur%ggtﬁt% Agkx;di&e @k@? s%eg;ge;%ﬁzggn 5&1&&5}1& p@sgdﬁggﬁgtr% 'n eht { Gg gm .

Y certaln }Ngene I cal
MA, Am J. Msgidermalppcpiysis {THN 4 ‘fdi@%’fm@d pepgortdity f’F*T§§i e lgor bWbﬂ J.
75(889) : 680- G8ieh 19H9) . However, the exact responsible genetic fact ors

have yet to be identified. These phar macogenom es studl es suggest t hat
det ecti ng ADR- assBoy &t barasipzes Bgmvw-%&aawén@'vwbg RpeRIfy T 28 %wtaach f or

E'SSSSS} ng }/m@t@sﬁfpatg&ﬁi1&i@&§tbt@iﬂﬁnab§fcsﬁhmfs é r&@f azﬁﬁeﬁﬁv&kr{%&hﬁ@wﬂ D:?s Thi s
Inda o e r  diagnosti I n| tory | nprovenment
Arrendrren{@ g Wg\%‘(‘}?*fag\)éﬁ‘ “8?)“?‘@?’& H&h “P‘é%‘&?‘é‘i‘b‘r‘i a§ P? Yg“*us and Eur ope.
To determ ne 38 hezmnes:ernm; o{nsammm |afeuhxammg&mqﬁdxamﬂiakeeIhepuﬁﬁtﬁw@& nor e
allelic-specific nu cases, multiple

eot i gj E ) )
eg ons w1 i ERE Ry R Dt T S R R o
determ nati omaeﬁcsrauémpliia textans keotpanicweibl ralolies imediodst &dskidet er m ni ng an
1 LA-13 all elde & J\/fx ;5%% ar %ﬁ%@ %g%]l%) det ect | i;ng at | east
te R Ly .59

6 regions wt A %l Fq:l‘a{‘ Teré lﬁ\/l&)lfé ?\]%/%\ﬁq éﬁi 5 éaupresent
i nvent i or2pr owisthely @umﬁo@ soifonpimizids, enticomy uishras, pilapkrigf. ranqﬁfa@:ﬁ:é anti-f or

inflammatory drugs, and antimalarials (Roujeau et al., N, Engl. J. Med.,

333(24):1600-1607, 1693}, In Tabwan, anticonvulsants (e.g.. CBZ, phenytoin and

phenobarbital) and allopurinel are the most common drugs causing SIS/TEN.

Recent developments of pharmacogenomics have implicd that the

3 susceptibility to ADRs is associated with particular genctic alleles. For example,
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devel opi ng adverse drug reactions, particularly SSS, TEN, or FM It was

di scovered that FILA-B*1502 is associated with S..18117 EN i nduced by a
variety of drugs, e.g.. carhamazepine (CBZ). in addition, |1 MAM*5801 is
particul arly associ at ed with SISITEN i nduced by al | opur.i nol . 11LA43*5801 is
al so associ‘é‘?é‘lﬁ TR al | opurinol - 25 induced 11SS. M | SSHUSHOLPSHEs
reactions induced by CBZ, such as macul opaptitar rash, erythema multif O ne,
urticaria, and fixed drug eruption, are particularly associated with

HLA- B*4601. Accordingly, the present application provides a nethod of
assessing the risk of a patient for devel opi ng an adverse drug reaction in
response to a drug, including 30 performng HLA typing using a biol ogical
sanple fromthe patient, Any IILA allele that is associated with the ADR
with a sensi tgpwrtwpt@fm\whxﬂn‘e@éﬁn Hroutinsoghstismsiescusegvag foppbiopp sk factor in,

the present i.pvenLi,Q8 o KHRE ﬁﬁ&@é élv uﬁ@@p@@“@ﬁﬁté W H}\éﬂ;@&cﬁ&@@d;(na&% oif actor is at
| east about 50%°  60% 70% % or % Nbre preferably, th

sensitivity icgnegt(Ypigggst Q‘S%*i“Fﬁ’e\”dﬁi ub%f‘@ 6%@%"‘%{& i *Séﬁ*‘é’é‘gﬁéﬁ‘“ﬁ’ r om t he group

consi sting Ofthca@@&us,&%ﬁ&{'@%?ﬂsﬁ%\( m@muc@@mm&zﬁ uh@m, @J:ﬂcﬂwki{ car bazepl ne,
al | opuri noI phenyt ai azi ne anopxi ci |

ket opr of en. ﬂk‘f‘@?‘ﬁgt{ﬁ‘%}’é‘ “A*t'ﬁ‘é jd}q&% FUOKES by 5{1’}’3/' 4’\“8?}) Pn%‘ﬁ@f %r oj daI
anti-infl ammmt y 7@(‘2@9} 68%@1‘ 2ol Yowatr, Bk Al rddpbRditds deSetlcheidd sk factor. -
Assessi ng th?‘ K S g,a# ent for devel opi ng an adverse drug reaction in
10 response tB'¢ ‘*“8 ﬁb“'m be acconplished by determ ning the presence of
an EILA-B allele mhma@dgdgﬁm;tshezdgzs mgpcsmmstﬁﬁtizza@iMashMaB* 1.502,

*
II :’llc_if\;:gt ?gglofaziﬂﬂurt?% an]g%t ;sausuu% ?)gf,e 8"‘3“"""‘% u%f@mﬁhag?%t *mdm atr }(g’ﬁl Ee sel ect ed
fromthe ©r o@pwénpmgvmﬁsng huﬁ{z@anzobm&anibamemxmwmw tcarlinaaiepl ne,
al I opuri nol, 13@%"9«'{1{( 'hﬁ;? QY &h%”%é?;h@ﬁm I)\L Eﬁ?{ %ﬂﬂzxjigﬁrzmge%ab%mﬂw llﬂl !tj- n,
i bupr of en, dverse drug reaction can be a
cut aneous ad\}éar@éi*m)mg reaction, such as SiS, TEN, or IISS. In one
enbodi nent, the df , ar bazepi ne
,and the aI lele is W%gén%;néﬁggg&kéﬁg, &{dﬁg%i%g% w%g%lwrr%ﬁ?mr H‘%rl" “kim‘c B*5801 i s used
to predict theechicgkeleoigy negh®m bettngicdyyin mmssmanfaﬁtmk‘et‘%}?tﬁg@lhwaw be 20
sel ect ed fsr onuad LORYE 1:RGka Q)KW@?&%&H %&&h‘%k dn@ﬁtﬂ%&mﬁ Uiy )éﬁ@zﬁskoiurxlwlk A-815, 858
or 846, sueh as HLA-84'"1503 or, *1 e ict the risk
for devel opi e mesoeds for d“*‘“‘?&mﬂ%ﬁb’ﬂ (\,*gaﬂ*F’él(“eg égn\'ﬁe]’t?ef‘é?é{)‘%d by direct
det ection of y+6giipPREdRVEHREEd HESst\Wirddnd withie yal 4iRlee Usi ng genom e ONAs
prepared from bi osanples, e.g., blood, saliva, 25 urine or hair. The allele
can al so he detected by, for exanple, serological or mcrocytotoxicity
met hods. It also can be detsnmia®y Oy THE BPOHENEOAN equi val ent genetic
mar ker of the allele, which can he, e.g an SNP g5| ngl e nucl eoti de
pol yror philsn), a Hicarsshrariipg @'owé%klé?»ﬂ@d obprdstingitydsk offa e tarc
pol ymor Phi smzmammgm%.w» etﬁmd«;bwa&@a%@«nﬁs 1o, bihedd-Ac RsliR0R«:c@801 or 4601
hapl ot ype, rather t han is indicative of a risk for

adver se drug theeHbfiHRe2 ‘ﬁ?éﬁﬁ?“ﬁl"‘?‘h 5&1 ﬂﬁVéﬁdéWfI byaMEEpP O APke#Es of 11 LA-B
B* 1502 hapl Otcyzﬁﬂndiﬂﬁx{cl(dﬁi PRBM&QQZ&H A880 1 pa QoIR8 08s0cAled 340 1. and M

012, el SO S SO TLSCES eV EOARS) Y55 1

present i713vengduesd HSS. &fhﬁ&‘tchﬁdwﬁ‘fmmaﬂimm@@i'@m}?ﬁ @.&h py wofcilopapglar Thi s et hod
i ncl udes deter east all el e sel ected

fromthe gr ouﬁmtbﬁlég ’f"ﬁt&g‘b’ﬁ ‘f’{]‘tﬂ“ B’”‘iﬁ%ﬁ deuof‘_Lupm}f Ig*’ g@ﬂ“&g}and FULA13*460 In

one exanpl e, atshdatpd edeiiceBOR60dt | east two alleles selected fromthe group
Accordingly, the present application provides ¢ method of assessing the risk of
a patient for developing an adverse drag reaction in response o a drug, including

30 performing HLA typing using a biclogical sample from the patieat. Any HLA allele
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is determ ned, such as FILA-B*1502 and HI - A-B*5801. I n another exanple, the
10 presence of all three alleles is determm . The nethod can optionally
conprise the determ nation of other genetic factors. Those other genetic
factors can be associated with the predisposition for any di sease or
medi cal codR 2Q0@i34235nc| udi ng ADRs. For exanpl e, these RUEHS2HEM6R78 factors
can be selected fromthe group consisting of thiopurine nethyltransferase
and the genes for the |Iong-QI syndrone. 15Also within the scope of this
invention is a method ti,r determ ning whether a patient carries MA-R*1502
or fiLA-8*5801. This nethod includes the steps of: (lI) detecting a first
region selected fromeither Rations 1-6 of FLAB*1502 or Regions 1-6 of
I 1 LA-B*5SQL, (2) detecting a second region selected fromeither Regions 1-6
of 1711, A- B* 1502 agwnciRedvtinthe ADR oifif 2 sebshiviRy 5SMlcaithibow 682 nok teegiden  bei ng
d|fferent 20f A @ ! the patient
carries the $1akkhg¥rhﬁféw“ﬁ9&' fm @%@%ﬁ%,gz g”?%ﬁxggﬁgggggg&gecond
regi ons i ndi @aka:ngm:mﬁa e, 108 B@’mb"&’a}rt‘}f}‘bs Mbotd prefBsltisOle spsithv@Ais13* 5801.
These regi on tect:e ve
Sequence- Spe%f%égg |§%§3 ixg% ﬁ&ggagffélzéggaﬁu §?§sﬂ§g%%?%d wi th : HASA
(¢SSO E118. Apxegthprgpiieg (rathisime: m&éiaiééwhgef% afeyriphPbetdst ed from 75
Regi ons |-6 Qfiiaelal&i@bn, :&@mé%eaga Q&%}:&k@ Qherkdi®erBiRePL i s sufficient to
determ ne the presence or absence of 02 or 1TLA-13*5801
Al t er nat i vel Prefgrpaget d ponsisrada @ﬁ?’éﬂ%“*ﬁ*‘f%i“ﬁ‘ 1\/&"@3"‘%‘5&92“6’%’3 é}ﬂlzi)?k‘s B"5801 are
detect ed. DctgGisk@eef Re2ioill, Region 2, and Region 3 of HLA-B*1502 can
be achi eved respe tivel |dent|f g ucleo des _at positions | and 3
within Region 1, ﬁ“é?ié6§¥%?%ﬁ?“?“§ﬁg BORINE AR AVERSHTURTSCUOBHY at positi ons
1 andd3 Wiot Ehﬂp&ﬁ@kﬂﬂﬁuv&w(& &&g&éﬂ:&% hajerutinRgied@Serichd oRintHIY-Bt he sens](ca
strand or the nse strand at .the L ection o
Regi ons 1-6 S%igﬁieﬁ}“g”“%@(ﬁ‘f %%%"8‘?*”38%?13%[§%§@p3&5 % et 8% tlgggntl fyi ng
nucl eoti des ai*4qﬁbshhemm§n Presipe afiick ML AvBtalibln is iRkigitionofk riskforposi tions 1, 4,
6, 7, 58, 15, N Regi.an .2, I 8, and 9
W t h| n Regi ohdg‘ °§{% f%ig?({ni' ()ﬁr%‘sg‘i"f"t c}’ "@dwu{cﬂﬁupﬁg m{cler &}Jg‘ml&% %{g{“ﬂ ons 1 and 9
wit hi n Regi om@ybmdxeaéfxammc alispu8nelnukyd@ing whttwtOReg;ifml’@mc The
pr esent ve v, t tbr detecting a genetic allele, e.g.
MA-B*lSOfgorqkﬁigg&5%§”8§gﬁ&%ﬁgmgﬁgkpIe this kit contains a first probe
and a 10 second pf%b@hﬁﬁd@hf@&ﬂ@é@hhgaa&ﬂ@gb@ﬁhﬁﬁﬁéﬁﬂéﬂuﬁkSﬁhﬂbglons 1-6 of
M- B 1502 0igRagholsds. Gy e it nii280de Hieickuong obes Lar get di fferent
regions. The ki't can urt I nc robe that targets an interna
control all eI<‘é°a*§?a{¢"¥‘é’ad‘°“@P§§*f’i- et the alidinis HA-Rof2- dadrathessrabodingbbes f or
detecti ng ongy-pAAROEAGGI b hMlad b z%@lt&fﬁs Wm\hbmﬂ %uﬁ?&"é@%@&
| -1 LA-B*5801. 15Further provided, is a det erm ni ng whet her a
conpound U sl oAl of felbiag aﬂihﬂmw* @* HLABP AR O BES, or a
m | der cut ane@ihss ADR)BY11B0BorPatIseith aRAbE YWed & padtiidMbe riglt foebRelb@ag an
FI LA- 13* 1502, A- B*5801, or 1I1LA43*4601) associated with the . ADR i nduced,
by a drug (eﬁﬁ;; CBZ, allopurinol, or phenytoin). This nethod includes the
steps of (1) isol AlgiRge: ‘mmﬁkdz 'o\. detcormd andzMBRimtréredf&c@mmwmgd&O an 111. A
al l el e associ S ga tlve to the drug
That | nduces "THE B3t yRE paron & ni R Bob ety 1 DERFSE ot he
patient, 234) ucontraeir.i ngjutdiek expavede detkotaivl Sr wiabipleascodugialrd in the

presence of E’P?“’Aﬁ%“‘%%ﬁ‘(‘%} 1ﬁ?§% c.aE' }Q&tc}p{q Lc?ﬁ[ (ic,tlcgﬁn *C?F\rwgy Htglf activates the

expanded T ¢ rrpou |vat es candi dat e t hat
i nduces t he ADRUE makepdtticattie. O’émhyami} raears‘aﬁhlé(smsijzamwm A patient
has a "risk" ; ! .dgvel op an ADR
e i gher "t A TSR sl EhARR Sk bhokiddh o e e op ¢ he

ADR. The pr ols8s Wtisy theforaspise plathy %hﬁ-‘i*ég%m @p‘*ﬁﬁhémﬁ@ww gthgtthireast about

1.5 fol d,3g0rg REREE s@m& Mdt@&uvl. @!a@xtlsi\‘%l%{mr% e Ehactisds! Bkedie preferably at
| east about 3, 4, 5, 6, 7,
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30 fold, and nost preferably at |east about 10 fokl as high as the
probability of the general population to develop the AD.R The probability
can be determ ned by any nethod known in the art, such as by using the
incidence (If risk factors. For exanple, a. given risk factor is present in
5% of the yanz#I34p85pul ation. If this factor is presentPCrSA0%9ET82t he
patients who have an ADR, then the probability of a patient with this risk
factor to develop the ADRis 2 fold as high as the probability of the
general population to devel op the ADR A "risk factor” for an ADRis a
factor that is associated with the ADR The sensitivity of a risk factor is
preferably at |east about 40% nore preferably at |east about 50% 60%
70% 80% 85% or 90% Most preferably, the sensitivity is at |east 10 95%
The "sensiti ‘éi;dt%iuiﬂémazdahﬁkﬁzﬁ@liCM-Biiﬁl’:@pb@:ﬂﬂ{@ﬁdxﬁt@uﬁmmﬁmoiS t he percentage

of patients Q po e risk facto gther words, if
every SJS patl eﬁ%ﬂtih(gé% éﬁ Z {A '?R@% {%‘2) H%@Sﬁﬁmmf fﬁeﬁ} et “for predicting
FOS is 100% wafkeRQfBHUA-RSSA0nSIBs HAAHEIE®, Hade30al DB ig0B !, svien. t he
sensitivi ty L« B for predicting SJSis 50% 15An "equival ent genetic
Wk ﬁ)? nt g
mar ker" of an % e 'of interest refers to a genetic marker that is |inked
to the al lsel e of Asmtther sptct of thepreseitivgibiym by wethod 4 phagecodtnodiydi | i bri umwith
the allele Obudaihe R methos includbl RHBERIRNG:GRo B LLohd b AT TS Lo T he

det er mi nati off enetic factors preseit in a suNect that are associated
wi th di seasesiids seiredd Gar theartpreptontng goHdalt 164 IHA- ?*“ﬁ@l\;é‘?ds*él Aeactions to

drugs. Typi Cahan, ﬂx&l@@@&lmp@c ti}gﬁQ%xt@m i%’;s@&% a&i@iasds@fn&m%@@m hznm}
phar macogenom c¢s profi be associ at ed

with the sand @fa%&%*ﬂtﬁé&%w*&%m %*bﬁ~3*a$0‘r @a*e‘e%n\fiﬁes'kd%g A drug

conpound, ygas 111-&@@& SR Rrkb al E@J@B&c&ﬂzeﬁ mqmu% @;ﬁa&azn Sofprlé g or the sane
as the drug except that at |east one gwmgén i,n_the is substituted

with a 25hal 8“‘%’(‘.%\“8’5(%“’*“5%‘?‘?%%‘8‘ e Fogtpigrtors a‘f’W?fy’Pc‘mé koxy,

aryl oxy, ar y|\&a:th@i{e}{)|r%)iﬁmbh ForGay Hewsse o m&mbemmmh Kydludnﬁaﬂl!mvar substituted
al kyl ., carbox écl 0 g car box% ebj it ut “ %,c osasl Kk o car boxyl aryl,
car boxyl - sub&t “?ﬁfﬁ' SeRRFT EenBlR BBy L f‘if)ﬁ‘m“ BRI i t ut ed

het er oaryl , Glﬁd&;ﬁﬁﬁg/zhahg&ﬁ@ﬁ%&yﬁnumcaexa:sﬁmimlimﬁujjsmxdmnmd het erocycli c,
cycl oal kyJ., subst stitute o X ary
30substit Ut ed ar ﬁ\% m ggﬁg%/op% ultsiHsa ny Fnulo% zxzcth,8)§(¥ Bt%z%’x%x? &ﬁ&i&&ﬁgd

het er oaryl , pstuﬂns&arrtsuﬂed Brater waiw- $*‘ﬁ@t etrkmﬁy@ihqdomhrdosﬁ]&bmm t!ﬁ(bd

et er ocy el 1.© sBeqRa DR 6H SR AR AHRRAGR APl alsbBLo roA, SUbS! St et
can contain Zéro Oour, or zero'to two carbon
atoms. As usdeb Héilav- B*“\@hl(%ykwﬂmsf*e?tgmtrestm #(?i##&‘g?f@us@%hﬁwwgl‘ﬁ to 10 carbon
atoms or 1 505@ &. l?"?E{PQPR@Jt&{@u& %%‘19\3%"‘4&@; A sBdolf 4‘55&0& guﬂ cﬁfie&&htan al kyl
group, prefera rom1 car bon at ons, aV| nq% rom | 5

subst i t ueht s fivel tefradegionmd Bristegnisiup segha eyt erricaf giig)e Ozsubst i tuted

al koxy, acyl unt@@)fltﬁmrﬂgnu Bﬂh@ﬁ@iﬁ@@%ﬁﬁfﬂ@@m 1&%1:&9(?}{& 1R Palihi cotik di no, al kyl
anm di no, thioam di no, am noa ! am nocar bony
n%%’ u

am not hi ocar BBryBaisfher HighPh 55 HiRYP, “‘a?‘ﬂ“"‘%ﬁuh‘s'ﬁ?"f B E S, aryl oxy,
10 substi t ut kit @Sé{yuuﬁi xb&wlmmm feSER S bidithBsh Aday Laiskarith, cyano,

hal ogen, hydroxyl r box rboxyl - substi tut ed
al kyL car boxyi *?ﬁ(ﬂs&gﬁl@gﬁ\’ 3&?‘5&%?}1‘5’1‘3365%‘?’ U’t"é’g‘f‘@?éﬁ dx%}?’ car boxyl aryl ,
car boxy! - substebiosd edloyA -5 maL boyrhk Refiek oarof Hi Acmrshexiy kutsdidastol t ut e- d

. heteroaryl, carhoxytheterocyclic oy v eqd heter ocycl ic,

cycl oal k, y1, %EGRERY PORERE LRk ﬁﬁg‘% gl ﬁf’ﬁﬂpﬁi%a%&am 4 RESE1 Fone thiol

t bi oal kyl , suh&tchrnm@dtrxbmlxﬁmddw»&»m”fﬂ{)@arljl%iﬁu&iﬂmrc:tmrtcaeld t hi oaryl,

t hl ocycl oal kyl , s J tut | e Ly subst it ut ed

t hi ohet eroaryl , t'ﬁ‘rb 128 B “gﬂ?&l i é%%ubfg?ﬁé ’? ?13 @?o‘eﬂ %lic, heter oatyl,

substituted am}y&:wd suizstiietyty édbntiiy tng nodoyilys atneﬁ@p@dymﬁ B avithiy d\bssw tut ed

het erocyclj c I t ¥6l.9al . ryl oxy,

substit ut gjd H'lé %?}8&? <{§.8)(§¥xith§x §ﬁ)!(1) C%f??/{ pgx{;/(,n gy E%Q(m;d?ﬁ ggzgnoa

het er ocycl yl oxy, oxycar bonyl am no, oxythiocar bonyl am no, -OWN)-osp)2

-substituted al kyl, -0S(0),-0S(0)2-substituted aryl, -0S(9)2 -heteroaryl, -
G

yl,



0OS(0)2 -substituted heteroaryl, -0OS(0)2 -heterocyclic, -0S(0)2 -
substituted heterocyclic,-NRR , -NRS(0)2 -alkyl, -NRS(0)2 -substituted
al kyl, -NRS(0)1 -NRS(0)2 -substituted atyl, -NRS(0)2 - heteroaryl NRS( 0) 2
- substl tuted 25heteroaryl, -NR S(0)2. -heterocyclic, NR% é?

 subst i t utQ 2 Beyclic, -NRS(0)2 MR -al kyl, - NRS( O)I?T NPL706878% i t ut ed
aI Kyl . -NRS(0)2 -NR-aryl, -NRS(0)2 -NR-substituted aryl, -NRS(0)?2
-41R, - heteroaryl, -NRS( 0) 2 -NR-substituted heteroaryl, -NRS(0)2
-NR-heterocyclic, -NRS(0)2 -NR-substituted heterocyclic, nono- and
di - al kyl am no, nono- and di-(substituted al kyl)am no, nonoand di - 30
aryl am no, nono- and di-(substituted aryl)am no, nono- and
di heteroaryl am no, nono- and di-(substituted heteroaryl)am no, nono- and
di het er ocycl i(@okiine e nwiegdes it 1&%@@&4%%&%&&H@t*wlﬁbwﬁ?éyhv@m no,
unsymretric di,gyhisfituted amnes having different substituents selected
fromthe group consisting of alkyl, substituted al kyl, aryl substituted
aryl, heteroaryl , Dgepist ptRagias b‘ét"é’r’éérfil 5501ap by whipesd espeiieis bibst i t ut ed 5

het erocycl i f:,l?;?;uhﬁﬁww&m@e@k Koshsogy fgpﬁxhas\gth&g{;amz g% i&wsz Al @e;kedbby ;
B SN R T O N S e b
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-substituted ar}l Cgﬁb th Er oar%l , -S2 - substituted heteroaryl, -SO2

- het erocycl i & teseg i (e Brel Gre erocyclic or -SO2 -- 10 NRR, where Ris
hydrogen or al kyl The'phisliaiopentioaials protidestaie: for deteptidgal dedtic GHsle, exghi ch i ncl udes,
by way of exagnl g« J1p whf?xxif fg*?éo'?oi%m mﬁné)%p&@’mfcﬁtma?& PP%%{(%F& but oxy,

tert- butoxy, sec-buto oxy, and the
| i ke. " Sulst istashdprobd, k@kwmmg sercgm eel¢chd fxgnﬂh:pxo‘:‘zshbsf HE m{ﬁé‘dﬁiﬁlokyl o-."
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wher ei n al kyHEABBE0? et BLFYYI |~ al kenyl, substituted al kenyl, 20alky. nyl,

substitutgd Ar yl , FENE! REidd IM:ﬁ&k\ﬁﬁb;a&&ei;nﬁw;l@%Kodunp@s;x hs.q SUDSt i t ut ed
aryl, heteroary substituted heteroar ter oclécl ic, and_substituted

he
het er ocyclic Cé’f"é"i“&éb“ﬁléﬁi“r‘rééf‘ ABRER f: S¥5 ﬁ‘}?’l Hb e @ mldercotateoppAPRERGr oup
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of hydrogen, a subs u ubs uted al kenyl, al kyny
P ee U sty nit e APy drin G g SRR ba RS et 1 ut e
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substit ut O CIC I e ) n, ol ne Ol’m toget er
oeh 1 he i DEEACTNE S BED B B B R AR R AR o P Prg
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aryl, beteroary , su ituted
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HELA allele.

A patient has a “risk”™ for an ADR if the probabilily of the patient to develup
an ADR is higher than the probability of the general population to develop the ADR,
The probability of the paticnt to develop the ADR is at lvast about 1.5 fold, more
preferably at least about 2 fold, still more preferably ot least about 3, 4, 5,6, 7. 8 ¢ 9

30 fold, and most preferably at feast about 10 fold as high as the probability of the
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C(0)0-, aryl-C(0)0-, substituted aryl-C(0)0-" cycl oal kyl -C(0)0-,
substituted cycl oal kyl -C(0)0-, heteroaryl-C(0)0-, substituted

het er oary4- C(0) 0-, heterocyclic-C(0)0-, and substituted heterocyclic-C(0)O0-
wherei n al kyl, substltuted al kyl , alkenyl substituted al kenyl, al kynyl,
subst i t ut edVARMGMIR3S cycl oal kyl, substituted cycl oal ky IPCTAISgI0706% s t i t ut ed
aryl, heteroaryl, substituted heteroaryl het erocyclic, and 10substituted
het erocyclic are as defined herein. "' Al kortyl" tefers to al kenyl
group preferably having from2 to 10 carbon atons and nore preferably 2 to
6 carbon atons and having at least | and preferably from1-2 sites of

ai kenyl =saturation. "Substituted al kenyl" refers to al kenyl groups having
from1l to 5 substituents selected fromthe group consisting of al koxy,
substituted koo pepdaicacykyeiacid sBRnBhe itiabbarcbomydetniing byaoy| oxy, am no,
am di no, al kx,!k%mp%&% in WAL P9 ns:ﬁﬂh@ﬂa@xﬁwufx of ATRREA ;@pax,lngx@w no

am not hi ocar bon substituted a ar yf oxy,
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car boxyl - subsptnb{;iwogq)(Qeg;g;;iggp\y,k, car boxyl het erocycli e, carboxyl substituted
heterocyclic, eyeloal kyl, substituted cycloal ky]

guani di nosul f one, At HiSdRetort fir g offts @ ?&B‘s‘l“?tt‘“u'?%’a"‘?“ﬁ g’éfgfiﬁiy"luq{ tBeoar yI |
substituted ts@:&sﬁﬁﬂybf adsRIEQRY mp&&ldaw at muhxsm 0%k, asbré feROYE |a01&isky I

t hi ohet eroary tu e het teraocycl | substl tuted.
t hi ohet er ocyé‘%"i"ﬁ&g }’W %1% 4 ?’ Sh%f}é?%!gr'& “mﬂ%\x g)fé’f ic,
E ubsti t ut lsnl hste rztéxemdmm} aﬁalmamkmxw pzswmtguan ADeds mylpézcxmtag@aé% : .
et eroaryl oxy, .substitu etero oc ) substitute
het er ocycl yl 63?9"“256‘)3@’6%?‘%@}?9? f R Ey{bs%%lﬁ ngbf)“xri(a’ Xie g"MY'\’““DS( 0)2 -al kyl,
- %E 02))22- sg b?ﬁu&nﬂhe@dﬂe&d Kythe seaﬂlﬁ(i@)n qile&rzyfoy px@%ﬁt&);zis sf{é@t:: |O Hae ezg)oézar yl,
- e | 30¢
“het er ocycl | Cfé I3 6%(::83 {2@ gﬁ‘t‘& 28 (é& a!& w\ze(goiha% & 3%84»&16@8&5.@%, - NRS(0) 2

st| roc c
al kyl , - NRS( (80%. - substi t ut ed al kyI -NRS(0) 2 -aryI -NRS(0) 2 -substituted
aryl, - (0)2 t. L , -NRS(0)2
“het er ocyt %ﬁ %g?:%%: bgene cgilglt%%ug%u‘g fﬁ’g{ﬂg% gtﬁ’!{cﬁgl rQ@rrx?J Qacﬁéﬂc

-NRS(0) 2
. NR- subst i tutmkqaﬁwb linigRe ) HleRREpOY St LAt Syt im}w@ddwv?lhﬂunNRS( 0)2 -NR-
5 het eroaryl 1N3§(m of NRsgubstituted heteroatyl, -NRS(0)2 -NR
het erocyclic, - NRﬁg 2 -NR-substituted heter ocycl i.c; nmono- and
di - ai kyl am no, gt "&"h‘é&““‘ﬂﬁ“ﬁﬁ(ig‘lfﬂ’é‘ﬁl ‘B‘f}f’éﬂtl‘aldﬁy‘?‘)“&?ﬁ’%ﬁ BERRHR BN

di -aryl am no, , feA e 2 RELcHat ark %&&ﬁéﬁ»ﬂ&%c@EM&)@ﬁkﬂQ&md’EQiﬂ@ and
di het eroaryl antij no nono- and d substi t ut ed heteropar 6%am no, nono- and

di het er oc$tl |Fb‘“§§i‘h‘f;’1\o?‘d‘?fﬁ1f8“'“%d° @P"‘( dupstiianeag “%L%‘“ﬁé”tl Yclic) am no,
unsymet ric cicgiugdd i ymelqoag’ena@m patigadifd mre@nmasothadicbuent s sel ect ed
fromthe group conél sting aryl, substituted

S Kyl
aryl, het er odf3peiae E)BE{*‘F'[‘%}‘E °ﬁ§t"é‘rdb‘ﬁf‘;?f‘&uﬂ}ef”éﬁ?ﬁvw *®%and substit ut ed
heterocyclic and &Lﬂh&tdainpkttﬁd. ad\met hge;eup&mh@mcmgmmﬁﬂm;agzrdmgpstﬂal ocked by

a1 Kenyl t substPPCEa rEBRgT ot o e oS gn TP daal Mredfae® |11 A
substitutatl alaloyhydroxSORyleadiioesit, alk&&ilk}sﬂbgtﬂ\vW)édx‘»azirk}emy]k}\xarygoz

-cycl oal kyl 5 substituted
aryl, -S2 L cii%qzvi cﬁ#&’;?‘?\«t&{i%&g@o\§y%!b%i?&h(%(%a&l!ﬁéz?gi éyacrc)é kvl 6%9}‘?1{3 terocyel i c,
-502 - subst |Stubﬁneﬁ»dl¢m @ﬁlkytyvbwehoﬁ SRy MRS Retedvirak eﬁlfﬁ%\} Bewrpdylogen or al kyI
"A kynyl " T ef gng. b ut@&t‘ﬁ?é&' X{é&fg{zgu&xbgr{ﬂﬁ&&é@m{_ %éﬁgsuir)s‘ﬁ&@dz to 10 carbon 20
atons and nore pre carbon atons and having at |east | and
preferably f rtem«wzzc smieeéhéfsuimfwyﬁyikyluﬂ%tfw%ﬁiwn substiyd eitut ed al kynyl *
refers to;al k:)(sﬂ%kunﬂraps‘}’rp\'§ HEVLAY AT bdstRuSRebhkaRfRlgCct ed from the
group consi sting of koxy, substituted al koxy, acyt, acylanlno

t hi ocar bonyl am no, acyloxy, am no, am dino, al kylam dino, thioam dino,

am noacyl , am noear bonyl am no, 75 am not hi ocar bonyl am no,

at ni nocar bonyl oxy, aryl, substituted atyl, aryloxy, substituted aryl oxy,
aryl oxyaryl, substi t ut ed aryl oxyaryl, halogen, hydr oxyl, cyano, nitro,

car boxyl, carboxyl al kyl , carboxyl-substituted al kyl, earboxyl cycl oal kyi ,
car boxyl -substituted cycl oal kyl, carboxylatyl, carboxyl-substituted aryl,
earbnl lieteroaryl, carboxyl-substituted hetemaryl, carboxyl heterocyclic,
car boxyl - 30substituted heterocyclic, cycloal kyl, substituted cycl oal kyl,
guani di no,



guani di nosul fone, thiol, thioal kyl, substituted thioal kyl, thioaryl,
substituted thioaryl, tbhiocycloal kyl, substituted thiocycloolkyl,

t hi oheteroaryi, substituted thioheteroaryl, thioheterocyclic, substituted
t hi ohet er oc cI| heteroaryl, substituted heteroaryl het er ocycl i c,

subst it ut ed’gﬂé‘l 0F1YeFcl i c, cycloal kox,y, substituted cyctTAVRHI(PesTEs

bet er oar yl oxy, substltuted heteroatyloxy het er ocyel yl oxy, substituted
het er ocycl yl oxy, oxycarbonyl am no, oxythi ocarbonylam no, -0S(0)2 -al kyl,
-05(0)2 -substituted al kyl -05(0)2 -aryl,-0S(0)2 -substituted aryl,
-0S(0)2- heteroaryl, -0OS(0)2 -substituted heteroaryl, -0S(0)2
-heterocyclic, -05(0)1 - substituted heterocyclic, -0S02 -NRR, -N RS(0)2
-alkyl,-NR S(0)2 - 10 substituted alkyl, -NRS(0)2 -aryl, -NRS(0)2

-subst i t ut ed salsjitated hNR@(m Peterpryeiér artypiiuted hegRey 0lQerowu Gde theaietl het er oar yl
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-NR- subst i t utfeH. wpyp o G‘NRSPG)E*RWNR- het er oar yI ~NR5( 0) 2 NR- substi t ut ed
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het er ocycl ic, pono- and dij - (substituted
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20al kyl , subst In;[n ocxzrhm EXm 0 am By dr\ q! G t¥ r»b TV oxoaryl subst it ut ed
heteroaryl, REYErEEVC 'rﬁd s’f Rl f@d Rat TP EEe Y ™ 8ihst i tut ed al ynyl

groups hawi ngutammd agﬂmumsvidadym:ﬂed&sbwm@rp\?mawbqaho.lhhmgﬂm mgrogrioups (such as

Hoc, Cbz, thbr )., I.al u W kynyl groups
substi t ut ed \}m’ﬁr"hmﬂ%g’ &‘t\%k%hg ngg}‘%g"“% r'é}{{)é’%rld}tﬁ 2\& qu(];/ékq- -al kenyi, -502
-subst it ut ed capy-subsiB@Rd cxoloplbiiositiopyiaryt sEboxyl-bstusedlt ut ed cycl oal kyl ,
-S2 -ar yI ; J X . . S t ut ed

het er oary é%mﬁ%éé{lé&é%?% 1Q¥b¥{l§am?°2u}sw?%e}gh et céeré(*)cyc Mi or -502

NR. R, vvher e RubsEuuY Brtergeis %P"%‘P“WF substituted C‘?‘C)&’rﬂkhba‘l@%m ref ers to t he groups
- NRC( 0) al gy mmxmﬁsg)&ybﬁkkﬁx%l%q san)tﬁ&Qi}QQiuK%L L s stz’b%@ﬁ@&@ﬁ ituted

cycl oal kyl”, -NRC(0) Rgg )-substituted al enx
. NRC(0) - al . t‘ywrlﬂdlkmréermu*@m‘t‘w Hethiphgteragryt, substirey ok *éw}wl
- NRC( 0) subst itkibletegrdy cﬂfcWubstﬁd%ﬂ%x@])d’@&cﬂIﬁaﬁ&émaryil\ﬁ@(tﬁ)tmt%&s@iixﬂ.@ het eroaryl,
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substi t ut ed bRt Qe 0 ) KB e} Substitured al kenyl,

-NRC(0) 0- al Eqﬁ(ﬁ“bkﬁ&%’) %ﬁ‘."gfj%ﬁ?ﬁﬁ he tVr(RCy(Igyn §(%9Nlik§g%8 cycl oal kyl ,

- NRC( 0) 0- 10 hstulosieiit.u08a: &mr ORI P):, -k NREREYD: asplpbinuted RG, (WO RUbSt i t ut ed
aryl, ; NRC(0) 0 u t ot I

- NRC( 0) 0- het gg(])c{lgl%ﬁ%z %%dmtba Wﬁ? Qsiés;!t)‘?#u?\ gt ¢ 6t Z‘?tg%%ll ic where Ris
hydr ogen %r &Plky'rﬂ'\’iarf‘e?{%(ﬁer*eﬁﬁmafvfw’rT\R%thftlﬁbﬂmieﬁwl\?W&Nal REMP): ~ subst i t ut ed

al kenyl , al kwkmswﬁ%m;l Yk sk, SRGH O N Loyt SURGDYLNRED cycl oal kyl,
aryl, substituted a yl, "heteroaryl, substituted héteroar yI 15het erocyclic

and substltuﬁ@ﬁ”ﬁéﬁéWch%?“%Fﬁ%éké§mﬂéfNﬁé@»h@%%ﬁﬁ*m““* " Oxycar bonyl ami no"
refers to the‘.@roeupsvw(ss Oimmo&(. ONNR(@:L ket mm@&& NRysubsti t uted

al kyl, -OC(O)NR-aern , @é§ ent al kenyl oc. (0) NrR-al kynyl ,
- 0C( 0) NR- sub$te &wéd*-%’rnl«yfﬁw m@éﬁ%é'y *%% By iagtino. Iwae(jNR subst i t ut ed
cycl oal kyldo, a84AadNRoad-Yhd di=(Ob6@xNRSHRGE, hohe dnd Gihaephrylamino,

-0C(0) NR- het eroaryl, -OC(O)NR-substltuted het eroaryl , - OC( 0) NRhet er ocycl i c,
and - OqﬁnNR-substltuted het erocyclic where Ris hydrogen or al kyl, and
where each R can be joined to form to?ether with the nitrogen atom a

het erocyclic or substituted heterocycli’c ring and wherein al kyl,
substituted al kyl, al kenyi, substituted. Amyl, alkynyl, substituted

al kynyl, cyel oal kyl, substituted 75cycl oal kyl, atyl, substituted aryl,

het eroaryl, substituted heteroaryl, heterocyclic and



substituted heterocyclic are as defined herein. "Aryl" or "Ar" refers
to an unsaturated aromatic carbocyclic group of from6 to 14 carbon atons
having a singto ring (e"g,, phenyl) or multiple condensed rings (e,g,

napht hyl or anthryl) which condensed rings may or may not be aromatic
(e.qg., 2-ba¥QEXEAHSi none, 214- 1, 4- benzoxazi n- 3(414) - oRETHSHOTEIRE + he
like). Preferred aryls include phenyl and napht hyl . Substituted atyl
refers to aryl groups which are substituted with from1l to 3 substituents
sel ected fromthe group consisting of hydroxy, acyl, acylam no,

5t hi ocar bonyl am no, acyl oxy, al kyl, substituted al kyl, al koxy, substituted
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-NRS(0) 2 -hetérocycl.i - Substi tut het er oc%c iC,
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het emaryl , - NRS( § et Fr ocycli

S h
mono and 4 - ea‘l"‘iki’r‘[‘aﬁ*i‘?“’r‘?&““?ﬁgﬁ?\%‘f ﬁa'»ﬁw ’"(’N%H ‘é‘fii"i“lﬁ“ L)}‘Iﬂ’}“’é‘H’f“%ﬂ nono- and
di - aryl am no he:RRAQE, s@iludd hd&olpa] tcteicedic, Al yalbmmmmuma@amb«,
di - het eroatyldg{n m)‘ nmono- and di - (substituted heteroaryl)am no, nono- and.
di het er ocycl i€ ¥H"EY nono- and di- 5 (substituted heterocyclic) amno,
unsymret ri ¢ di substdytaniirad rﬁm’. ne!s, dﬂ@mi‘d@)}NRfo@mmchwbimb;teu@nﬁ)s sel ected
fromthe group _consistin substit uted. al kyl, .ap substituted
aryl, heter oésvlq’“dqéodb{g‘f Pt 'y “ﬁ‘é 3 %3&)%?'1’ f}'§§\#é§‘gi’rt%lé§%1]%y é?‘fk)s{l%%sti t ut ed
het er ocyctd c,sulastiiumd agcmﬂp&vm stibsaitugad b Byt and dulestiypled bivb ckaeiiyy  convent i onal
bl ocki ng groy X ; L (B s B eS2 NRR,
where Ris hy §¥§ tx&?@ﬂ%}fé&ﬁ( Bﬁ%‘u‘ﬁ%}izwbkht LBEI(QP?&%@%C\5§I§ ox\;?at y 15 fefers to
aryi oxyat yl gnmvps«hswb@mrumdiimn ‘I"Hﬁmﬂ?w formotogetiey gk e OBINES on ei t her or
both aryl rings, §%£8%$y@ﬁ di! «&ml&hﬁ il &9&&91& ‘ﬂ%sd t%l‘&;%}@fsugwtq{c@)%ﬂ acyl ,

acyl am no, thioca am ne, tituted alkyl, al koxy,
substi tuted aﬂiﬁm&éy»ub‘ﬂw@rﬁwmfs%wi wm*%défkkéﬁﬁwCk"é’f\ﬁth*w‘%ubst i tuted

al kynyl, 15 am di no, al kyl am di no, thioam di nho, am no, am noacyl,

am nocar bonyl oxy, am nocar bonyl am no, am not hi ocar bonyl an no, aryI ,
substituted aryl, aryloxy, substituted aryl oxy, cycl oal koxy, substituted
eycl oal koxy, hetcroaryl oxy" substituted heteroaryl oxy, heterocyclyl oxy,
substituted heterocyclyl oxy, carboxyl #carboxyl al kyl ,



car boxyl -substituted al kyl, carbtuyl-cycloal kyl., carboxyl-substituted
cycl oal kyl , 20car boxyl aryl, carboxyl-substituted aryl., carboxyl heteroaryl,
car boxyl -substituted heteroaryl, carboxyl beteroeyclic, carboxyl-substituted
het er ocycli c carbofylanido, cyano, th.iol, thioal kyl, substituted

t hi oal kyl , WRARMIAH2IS substituted thioaryl, thioheter oaPSHUSAINEET2 ut ed
thioheteroaryl t hi ocycl oal k, y1, substituted thiocycloalkyl,
thioheterocyclic, substituted thiobeterocyclie, cycloal kyf, substituted
cycl oal kyl, 75guani di ne., guani di nosul fbne, halo, nitro, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic.,
cycl oal koxy-" substituted cycical koxy, heteroaryl oxy, substituted

bet er oat yl oxy, heterocyclyl oxy, substituted hcterocyetyl oxy,

oxycat hony| arrvrleatkxdeysttsbbrtitutddariy hatriono!. sutSHBE hetbrirarki, het@Bf@¥IR and subst i t ut ed
al kyl, -S(0) VAR SRt ituted cycloal kyl, -S(0)2 - al keny
- Y( 0) 2 -sub%ﬁ%ﬁ%ﬁﬁb%&d& Iﬁ{:}g‘gare%me ‘éé) 2 -substituted ar -S(0) 2 -
heteroaryl, 8(0) 2&‘\‘-‘&%1551{*?08\}?@1‘} "i%‘é«’cfélf £§10-. sulgggiuted)ajiorl- Cﬁé’éer ocyclic,

-5(0)2 - substdzzw;t;stdoklﬁt @5@@{&1 dii&m -c(@% oz;zm—\,atk»b. smgma %xy;@ubst i tuted
al kyl, -0S(0) tirtute -het eroaryl,

S(0)
-osn? - subst |(t(9?(éd%/fﬁie€( @%m‘“*"“%%‘{ @}12( AHge éﬁrféf@i}% + ’(9}0“ 6‘3{’@)‘@ substi t ut ed
het erocycli c,eyc Qﬁﬂ&cw@% thB&n@)(Z O &bﬂfs}ﬁhncéﬁN@%(nQ)-@(O}OS ubsbbdcut-ed al kyl,

-NRS(0) 2 -aryl Sstit teroatyl, -
R S(0) 2 - uPIutB i S ROy bire St SbSpPETRS NRS( 0} 2 -
substi t ut ed hitcarioaygituial alkeNRSMvA v MNBEsukt/dikyny INBOAIK I, eubll%ttsubst ituted

al kyl', NRS(0) 2-,N R- subst.i t ut NRS

"N het er onr yreotyal sy b b BT RE stpb S Py neei ) e

- NR- het er Bty chibstijuiod NeRS(R)iR arc sudesihed hetodd  het er ocycl i ¢, nono- and

di - al kyl am no, non ] no,

di - aryl ani no, mno?ll\m%%dfelgk éi%'ﬂ?ﬁt &{z :gg cf'%q'atg}f #&(%%E‘m s, IHD{}Q:&} a?b%g

di - het er oar ylaammum‘tﬁﬁ‘&féy2airfdwmc\n@wbsndiﬂmneeki@é%thmd&mwrébé}rm I~2nmono- and
di - heter ocycl 01 o RDr0:2 Rl a{cﬁ HtQéMI a%ﬁ% DELST £ 9(%}9!121»@&. am no,
unsynmmetric, u Stituted annes havi ng gubstituents sel ected
fromthe gr odf?ﬂbb?ﬁ‘s‘*l sgstippgntpfeler g frrapthe &W}t}?@i’%%}tﬁeﬁ ﬂéHGRyISBbS&TPW substi t ut ed

aryl, hetgfr ogfiky, asjibsibhilb Qﬁ*(&ﬁ%ﬁﬂ%@ﬁ%l‘ml@@t %ﬁﬂ@éﬂzdx&; Qiﬁﬂa:ﬁ?&plﬁt ituted
het erocyclic, amno groups on the substituted aryl blocked by conventi onal

bl ocki ng gr o&b‘@“"éﬁ‘ﬂ“ dineas Gt‘@tﬂ’“%"t“h‘aUGGQ“'NM‘m‘e‘F@“ﬂa‘P%‘Ohydr ogen or al kyl .

" Cycl oal kyl " a&%lcmtn@;oww GuiRhitayk a@; QN&% os‘ubefnmwa& 69, SyedkRen at ons
having 20 a si ns(fgl e C%/‘gﬂ c ring incl exanpl e, “cycl opropyl,

cycl obutyl, &ePtirda "Ydrélyiéqi%'ﬁ%thwh mét‘r‘ld‘?‘?‘?e‘“ Fe I?é‘b"’i'b}cé?’ﬁﬁ@éi’ ¥hom this
definition arae:bmm&tkbﬁzl%bt@@ai&ﬂikx)ﬁlIm@ﬂ&&pﬁii@&l&hxﬁ%ﬁﬂzﬁ;ﬂﬁeﬁﬁc&ﬂwﬁ\yi Cycl oal kenyl *

[)ff ?nrjlst ;[ ° CyCl S v?ﬂr tﬁ%ﬁ:{qx%&g{gjm 8ﬁ“én‘*é"%‘b‘{h‘ﬁF"gﬁgt‘P’?““’*’3‘* mmmp aving single

" Subst i tut ed-myamlat}alckw\&ihamdxj*@su.bmtbmtumedxtxﬁgtﬁicaakk@hydx logliafler to a

cycl oal kyl and k n r ef 8 carbon atons,
havi ng from T ?9%§'d z%com %/&eg’f 3 Sé 18 fngé%l;’ roigr{r‘i’i”ﬁ{!u‘éﬁg'ﬂ ‘Sg”*@‘?‘ﬁ‘m sting of oxo
(-0), thioxo tiegysl, tmbkﬁxyxmismia‘stbmzut doocpdiiedioy, sulaGipled taaytiontkyto,

it ocar bony! affhilfre AT QK b Rro T (b Ao BLIYLARLGLL 0. 1 1 0an df no

am noacyl, am nocar am no A Not hi 0Car bonyl am no, am nocar bonyl oxy,
aryl, SUBE | tthtﬂl?@l%t}!i’ hegargardoepbstitugugibsteropiyt. @ﬁuﬁﬁyli@ﬁl}b%ﬁakgﬂ oxyaryl,

SUbSt ituted %@é!’()@\)fdl@ imﬂr@{a Q;g@sﬂtutelaxgtg &M)Lu 1]}@1@%@1@%}* Qh$s{1f2«lcdcar bOXyl

car boxyl al kyl, carboxyl-substltuted al kyl', “'car boxyl =cycl oal kyl ,

car boxyl - subSERIEEEY dFETosTlHgy,; %w%%wzﬁn}dﬁa%ww 8% ut ed aryl ,

car boxyl het er&%ﬁ%tarb&@%ﬁ%y baay;b%w uwd))h@tb%e@& yikyi, RB{BRRYhet er ocyclic”
car boxyl - substituted heterq cycl oal kyl, substituted ¢ cycl oal kyl ,

guani di no, gMITYI-HBEH R, ¥)lSh‘P’(%)T I“““t“l‘ﬁ‘ﬁaﬂ ” -ubysisdihaeedthi oal kyl |

t hi oar yl ,30s U1, Ukcebct licOBYD); - a{m@@wkm&m <(HhstikR uleghhi ocycl oal kyl ,
t hi ohet eroaryi, substituted thioheteroaryl, thiobeterocyclic, substituted

t hi oheterocyclic, heteroaryl, substituted het eroaryl, heter ocycl ic,
substituted heterocyclic, cycloalkoxy, substituted cycloalkoxy, 10

het er oaryl oxy, substituted heteroaryl d?(y, het erocycl yl oxy, substituted

het er ocycl yl oxy, oxycarbonyl am no, oxythi ocarbonyl am no, -0S(0)2-0S(0)2
-substituted al kyl, -0S(0)3 -aryl, -0,S(0)2 -substituted aryl, -0S(0)2-
heteroaryl, -0S(0)2 -substituted heteroatyl, -0OS(0)2 -heterocyclic,

-0S(0) 2substituted heterocyclic, -0SO -NRR, -NRS(0)2-NRS(0), -.substituted
al kyl ,



15 -NRS(0)2 -aryl, -NRS(0)2 -substituted aryl, -NRS(0)2 -heteroaryl,
-NRS(0)2 - substituted heteroalyi, -NRS(0)2 -heterocyclic, -.N RS(0)2
-substituted heterocyclic, - NRS(0)2-NRS(0)2 -NR-substituted al kyl,
-NRS(0)2 -NWaryl, -NRS(0)2 -NR-substituted aryl, -NRS(0)2 -NR-heteroaryl,
- NRS( 0) 244 MG20H1H36t ed het eroar, yl, -NRS(0)2 - NR- het ePEEWEINFISTRR S(0) 2
"NR-substituted heterocyclic, 20 nono- and di-al kyl am no, nono- and
-(substituted al kyl)am no, nonoand di- arylam no, nono- and
-(substituted aryl)am no, nono- and. di-heteroaryl am no" nono- and
-(substituted heteroaryl)am no, Mno- and di-heterocyclic am no, nono-and
-(substituted heterocyclic) am no, unsymetric di-substituted am nes
bayi ng different substituents selected fromthe group consisting of alkyl,
substit ut ed afidgy NRS(T}: asupdiifuiuiist, - ERS(E0: -arvy INROhesubstityéd argubst i t ut ed
het er oat yl , 0GY. ‘i a0 SHDbSE It r i iituted al kyrtyl
gr oups haV| ng\&té‘ﬁ({)}ﬁ :r\ogﬁ%Z?Qg?@tﬂk%%s%ﬁ%f&m&kﬁ Q&Xﬁ )b%(%{g%?\%grtgr oups (such as
Boc, Cbz, foM@s[Q)s anhkxztmddéukiiom)ic ANBSED PRy E N B BIODUNEubitiRyady | gr oups
substi t ut ed 5 | g SI y @l kenyl, -SQ2
-substitut edV\% eny I f\ggg‘% pah: ‘?da1 VRFQ&B N&H@g&%@d A M{g§%cycl oal kyI
-S0O, -aryl, h@mﬁﬁﬂsubst i t\ﬁsé@lb “&fi‘y*ﬁ?“vtim@@ewwfeﬁé{éﬂ% “\R*subst ituted
het eroaryl, L %chn@tt@ﬁ‘%@ﬂckkgtxb{ixw heé%@ﬁm tﬂ“ﬁ)@@iﬂb@@@ft’@zﬁﬂ&&l lc or -3
NRR., where R is ‘hydr ogenor al ky "Cycl oal koxy™ refers to
_0-cycl oal kylmﬂgﬁ-cﬁﬂﬂaé! (5 oifpied i‘*t‘ﬂtﬁéﬁ*c‘c?@@%ﬂ figiiamipe fepd apddi: 0- substi t ut ed

cycl oal kyl  grQURSButed aryl amsm}H%fQ» arfcﬁ{il%(&mh@aﬂfih@Q‘foﬂti« ‘tﬁ@JitQE&:,{ttt!&Ed)rTD and i odo
and. preferably is_either chlo refers to an

aromatic car BeepErd *%f“‘@‘?»&t‘?ﬁ"‘o‘f‘d? ﬁ‘rﬁ"‘? “{“o“"i’ﬁ’ 9P eRd ‘é‘t(b‘ﬁé‘“%h 1to 4

het er oat o5 $6k:0686 atnmm:tst\mz@ﬁ@mﬁmﬁmmm}@@g diﬁWigGﬁbstiiﬂdtfﬁ‘f ogen and
sul fur within the rin

het er par r.oups,. can gle ring
(e.g., pyri d?"i“i‘dfw*‘&g" i W}Nﬁ‘r‘w Pﬁﬂ’( ?{ﬁ?tgmé“ﬁ akHlsag ?¥§6§ (fa )
i ndol i zi nyl @stedosiy Qibkireny/Heroali ch&t‘dtaﬂﬁc bne:t smbainitydl bsteionadiv oel pyrl dyl,

pyrrolyl, ind ted hete refers to

het er oaryl ‘%ﬁé‘é‘“%@‘dﬁ y%{?)/‘g” Eﬁ‘iﬁrﬁﬂtaint”fﬁ %b”p“’ hltoﬁ( ggo?ﬁ%f[““t{'ggégknkb%t i tuents
selected fr om;hsets@h @uﬁaccohs tcsm; Ingpdolfe 1huymndmy;n:,am}vktgmtat;yh‘aﬂvmps

t hi ocarb yI Y, 1 R ubst| tuted
R koxyf’;”al nggspflaft,d ﬁsﬁ‘ Yl Eéi? ksuﬁs‘t’fﬁﬁtd i es‘l? Jﬂi%ﬁ%i:s ts‘l't‘it l‘}t%té&(gnu 3

am di no, al kyrtka:mi dﬁthocyttdaikahrﬁ%|~Wb\ima¢¥i imdﬁdlisbm*h@a@m -"(é;muitbjéiaﬁ%or t yI oxy
am nocar bonyl, hAGLBOL BHRCERARAN RIBARL S0 hererSlRRL LdaiLed aryl

aryl oxy, subg |tu a aryl oxy, cyclo oXY, stituted eyoloalkoxy,

bet er oar y| oxyubstityd béterotvets Heb@r - yhewR is hlé*é‘é%%eﬁﬂé*ﬁill oxy, substituted

b et er ocycl yl oxy,. ’ﬁl?»rnbp)&}f&sw%& oub Bty t%ommtawtmtmﬁtltut ed al kyl,
car boxyl - cycl oal k car boxyi - substituted gc oal car ox%/} aryl,

car boxyl -¥lu bsitwtsatcblaaraw forabpiay o Ry PHBTERGER tvmgc%%iytﬁ RElaRY ¢ ut ed

het eroaryl, %ﬁbpzmeh&ia%Qﬁx‘%h@m@arstt@mﬁmmbﬁtw fetthd algtvesoaycl i c,
car boxyl am do, cyano hi ol , thioal E){Hgﬁsubstl tuted t h\oal kyl, thi oaryl
$)

substi t ut ed t*ﬁt‘@i’a‘?‘%"l‘ ! ‘%%\“Bﬁ%@? FAELF TP EeEE I S er oal yI |
t hi ocycl oal ksélzmumbsm;tyut@datymnmymt(mb&mmnﬂﬁtdvmtaememmmm c. substituted
t hi ohet er ocyc} ﬁ? 1c H’n}/ S.UbStlI t ut edbc gl oal kyl, guani di no,
i nt ani di nosulRSHEd: hg}am 0 PHEREYARRFFPIEWE i t ut ed het eroaryl
het er ocycis C,anﬁtd»bﬁka;but\feﬁuzh:eﬁmtﬁwymlwicgy myicixmaiukcn@y} syieet i t ut ed eye
| oal koxy, heter bst| roaryloxy | yl oxy,
substituted KEY gﬁ%‘mrx (5“"0”‘33'( ?:“té’ﬁqm 1 ar “‘“‘%’h 0X atnhiRg G%f b{'g’ﬁ&t ami no, -S(0),
-al kyl, - S(0)nres uﬁtml&stt w.zthmt\xédk)al dﬁ;ﬂﬁ\\lﬁ@(sﬁl)i)td a&ytcstadmk%wciﬂdﬁ@( 0) 2 -substituted
cycl oal kyl , ggl . enyl, -S(0)2 -aryl,
Lo a ubat ?@{?Qg?m%{ﬁ ;Pédgx’(oﬁ;cyzt %&Q)tx%a%;%l{{%w l% ﬁ“da‘l-’gubstu (0
bet eroaryl, -<sp@y het&hetyémrbwl mb‘»umisﬁ)dm‘dm sabapiieiprsrriberdpadycl i c,
-08(0) 2- alikyl, ! leétthé ToRR$1 Wuaniai@g,y! . -0S(0) 1 -
substi tut£ed(§ é’?hsp%ggé%&%&ba}e&%}r* gr}y i ¥ GVLO )(-quﬁ%(sttl ‘tuted heteroaryl,
-08(0)2 - 5heterocyclic, -05(0)2 -substl tut ed het erocyclic, -0501
“NRR -NRS(0) 1 -al kyl ,

-10-



-N.R S(0)2 -substituted al kyl, -NRS(0)2 -aryl, -NRS(0)2 -substituted aryl,
-NRS(0) 2 heteroaryl, -NRS(0)2 -substituted. heteroaryl, -NRS(O0)2
-heterocyclic, -NRS(0)2 - substituted hetentyclie, - NRS( 0)2 -NR-al kyl, -N
RS(0) 2 NR—substl tuted al kyL-- NRS(0)2 -NR-aryl, -NRS(0)2 -NR-substituted
aryl, - NRS(%?%OONF?“H%St eroaryl, 10 NRS(0)2 -NR-substitut TR

- NRS( 0)2 -NR-heterocyclic, - NR. S(.0)2-NRsubstituted heterocyclic, m)no- and
di - al kyl am no, nono- and. di-(substituted al kyl)am no, nono- and

di -aryl am no, nono- and di-(substituted aryl)am no, nono-and

di - het erowyl am no, nono- and di-(substituted heterVitrALI M 110, nono- and
di - heterocyclic am no, nono- and di-(substituted heterocyclic) am no,
unvmretric di- 15 substituted am nes having different substituents sel ected
from the growpadmsitimerboliicglkil bubstinubd thicpiiyleticgivieyibstiied Ihioasibst i t ut ed
aryl, heter 0EiﬁM&xLlaﬁw&hb%t%&ithbﬁkﬁﬁ@@rﬁﬁlﬁhaa‘@ﬁr@?’ %%ﬁét&&bﬁﬂéju&%ﬁ I tuted
heterocycl ic, amno rouPs on the substituted aryl blocked by conventi onal

bl ocki ng gr oujebetessxFlicagbpigred ‘@Bli‘v‘“?‘éﬁlfﬁyimef%ﬂ supgigigd hejearyhnd - SO2 NRR,

where R is hydReaNe Qibsluted Ih..zu%gmrtek?aamx{ Qiﬁiénm&@f:ﬂ*kﬁdkb@ the group
-0-heteroaryl and "subst het er oat y | oX rs to the group

- 0- substi tut é‘H“ﬁ‘é‘t"&?‘b&F?ﬁF’wm?‘etﬁ“"”ﬂ?f‘érbb‘(:’f/’@i é‘t“"ér““ e ocyclic" refers to a
saturated or humﬁ)amwa&gd,}@rxwpmhaw RgthtesrbAGlagrio, AEROF -aklLt-0Rice, condensed

rings, contai nin m, | qar bon 4 bet er oat ons
sel ected from® g‘“ﬁ{%ﬁfy 8%32@1‘ §1f| ng of'oghgf éﬁlggﬂm"?gry%u(h(& or oxygen wit hin
the ring. I n tkusedh FONG)Sydhtansd honendl-OSie -tefrdcidic -O8gR: €an be aryl or

bet er oar yl i 2UDSTI t Ut h r QEUE Cn hefers ty t erocycl e groups
whi ch are suBgli'w’tatlffig%”W}tL f‘?gtr)n StpeR Q@ﬁ@n ‘fﬁiit‘ucnts se éafed fromthe group
consi sti nig ofsuiskgtef aByl, -NR(Oxkeart =R S(Qk kakglipstsiuigg ! -NRG(Bd-hetkeloayl ;  acyi ,
acyl am no. ¢ RagaroRk AR RRrALHRK) ABEAGISOREAL Atdkdy! am dino.

cy am noca not hi

t hi oam di no, , ar dﬁ/{é i"ocar onyI am no,
am nocar bonyli@b‘éy}cwé?yNR‘i@Db&N*aiml 2 (Pb *thﬂwiﬁ%?@d%&bst ituted aryl oxy,

aryl oxyaryl, Wéf zg"fj -RRY (%B?Qi?kr%muh&i &ae&;zspz;drmx&emg«mano nitro,

car boxyl , car box car box bsti t ut ed cat boxyl - cycl oal kyl ,

car boxyl - sub si’*f{ﬁﬂ}e@mcsﬁ’éﬁ@&%ﬂdm@a’ﬂ bORFIr Y R‘h‘(‘,‘%‘i‘%ﬁkw\‘%%@é t‘P Ruted aryl,

car boxyl hgt er@aiidled heBGRRNY hodbllad &i&ﬁ@mﬂewﬁmﬁm“mttmyI heterocyclic.
carboxyl -substituted heterocyclic, cycloalk substltuted cydoal kyl ,

guani di no, g@ANDATIADSPEPHH Ei-ary HEY, ™ener %ﬁ%ﬁ“{’*‘@i‘fﬂs‘ﬂ BI@IYHr oal kyl "

t hi oatyl, sutaaa bihatEredyhiiing ahoto, - a:ﬂbli«@ﬁ%hﬁﬂ'hkﬁék}an@m& irtdabagdtthl ocycl oal kyl ,
t hi ohet er oar substituted thiaheteroar eterocyclic, .substituted
L ohet o1 ooy beieS R biaog g shd d e e Rt U, SSURBEED BBy ol |

substi t ut ed ha’éw&fu&ﬁ il Chaving dif&ﬁiﬂkﬁxywcsw beéctdduitoatheypokpomhsonty of

het tt bet er acy. bstituted

bt or ooyl Syt BRG] BB P hSR A e hEonor Sl e 0y 2 - al ky!

-05(0)2 - Sub&tmtnuic‘edafail sk!yslncumdms?pl)ui’yoixa;mylimmma%(l(@r)ﬂ grspiisving mbisd aryl

-0S(0) : Act |

(500t B BB il g CLARE Mo BN Bl 00Vl

RS(0)2 - substlai\t)u%f’édikah\ﬂwbswwm&i@)ﬂ"memysht,;xnmNRS(ﬁ@)-‘EOﬁ-@‘&ﬁs-ﬁDt tt ed ar yI

- NRS(0) 2 -hetsal;geﬁl ék% Nt s,@hz;hbwuﬁ&%duah&tzeaea {c¥diog gzypé% Q) 2
1Y

-heterocyclic eterocyclic, - 2 NR-al kyl ,
-NRS(0) 2.25- NRebstittd pxma&dl a¥Reyeyl, @)*RSPS)WQMWRS(@P@*MW &t tuted aryl,

- NRS( % - NR- h%&@ﬁ&éﬁﬂ:w’o‘uWsﬁﬂ)-l?ckuw?cﬁuﬁﬂ L4 bigebaelRERBE ¥ -0z 20 NRS(0)
-NR- het er ocycl ic, -NRS(O NR-subStituted heterocyclic, nono- and

di al kyl ami no}! %ﬁ@iﬁﬁ&ﬁﬂh‘ﬂ?wf"%%‘?t ut ed al kyl )ani no, nono-and di-aryl ani no,

nmono- and di - ( SubstA bR s bard feups DURGHHARM, -SRCBb@sQ@eY gl no, nono-

A Subr 1+ SR PR LA b s n e MREGEYEL T ot e aot mes

havi ng diff emat:((stsbt&muwdam@;Z&ae:t@}cmiad»rtm(t)ha;hgmm1m@§| sting of

al kyl, substituted al kyl, aryl, substituted aryl, heteroaryl" substituted
het eroaryl, heterocyclic and substituted heterocyclic, substituted aikynyl
groups haV| ng am no groups bl ocked by conventional bl OCkI ng groups and

al kynyl | substitnmed al kynyl croups subdtituted with - S -al kyl, -SQ2 -
substituted al kyl, -SO2 -al kenyl, -SO2 -substituted al kenyl, - s

-cycl oal kyl, -802 30substituted cyci oal kyl, -SQ2 -aryl, -802 -substituted
aryl, -S01 -bet:crony', -SOQ2. - substituted heteroaryl, -S02 -beteg.
cyclic. -SO2 -substituted heterocyclic or -SO2 NRR, where R is hydrogen or
al kyl .



Exanpl es of heterocycles and heteroaryls include, but are not limted, to,
anticline, pyrrole, hnidazole, pyrazole, pyridine, pyrazine, pyrimdine,
pyridazi nt, 5indolizine, isoindole" indole, dihydroindole, indazole,
purine, isoquinoline, quinoline, phthal azine, naphthyl pyridine,

qui noxal i n&¥0 2M7/#43%1 i ne, cinnoline, pteridine, carbazdCa/USR7AGE2Ne,
phenant hri dine, acridity, phenanthroline, isothiazole, phenazine,

i soxazol e, phenoxazi ne, phenot hi azi ne, piperidine, piperazine, indoline,
pht halimde, 1, 2, 3, 4- 10tetrahydroisoquinoline, 4, 5, 6,
7-tetrahydrobenzo[ Nt hi opb. ene, thiuole, thiazolidine, thiophene,
benzo[ Nt hi ophene, . norpholino, thionorpholino, piperid.inyl, pyrrolidine,
tetrahydrofuranyl, and the Ilike. "Het er oeycl yl oxy" refers to the
group - 0- het eNRC{DIard,-NRADSduiisied dryk NRUiOMercooyt HYROW)ubstigfiar s to the
group - 0 SUDSL L £ ARG HHREN e Syng TRAOD) BRI heRloc MR, Herd T0F:©

i npl enent ati ons vention are se escription bel ow

Ot her featur ésdmwjoeék}é 3mh‘r€1%¢v~aidﬁdb.\dwag‘é§ﬁ®fﬂiwhe kb swbesitaid glkenil. be appar ent
fromthe des ED

DESCRI PTI ON Cg@% in‘iLu%Qq aﬁg%\’t“ ga§‘%@§%3{!%%%$§%}%L§g§‘ Eimggg(ghe‘_pat hogenesi s
of severaf’sﬁﬁ*@ébfﬁﬂ$¥¥@®§%@%¥%ﬂﬁ§“¢ﬁ¢6PWE@b Srhetory e 88 *pr esent at i on of
a drug or itsgesRiabehi tes, which either directly blnd to MIIC . nol ecul es or
bind to endogenous proteins, and activation of Svensson et a

Phar macol . Rev., Bgpinycagmloxydrefonygehe erayps ﬁ\*’i%?}ﬁ‘r ? f‘%{t - i cytotoxic T
cells were . fy@ungich Qi Pe-NRUID R Rkeny ) - SREObOUshtRtiged BASH], oasCEuoh as SUS/ TEN

29, ot et i R B WSS hereas (0%

macul opapul arkutisashd (ﬂi(ﬁl}b{ﬁr\mwﬁbumi,h]\.&&((%&lmsm&i‘eﬂexygy*&ﬂimll}1 01.
113(1-3):177-180 O 7Y nr cstnerinen kLo 8S, disscaver ed t 11A—134 1502,

fit, A 135801 ““‘é’ﬁ‘@”ég*lg’&“@}‘i‘éﬁ’f“%%i’%‘%&‘ﬁ‘é‘cﬁ"\%@ﬁé‘g‘”"é%“é"’ 5% With sssITEN

i nduced by CBRC tm(t«hxbgﬁ&mcimaudﬁd%ﬁ@tmyonaiii{y@puﬁtwwamd&ahd with mlder

or 11 xed dr gy sy RENE BRRH LA L XRRIR) B LIBURR, LELT B30T
genetic mar kenistifizd sﬂ@i‘it&ﬁhﬁm Ridpstithied a1k hegergranti sobstitutest Isa{eromék for devel opi ng
A ts (&6 ndEeyciEi \Ez'éfe&w%scwﬁ@!gt Gt-ARRGURADRS) | nduced by CBZ

corrpounds aI opuri1 no gs ot herw se havi ng simlar
structures thereo‘fO?\'»’w«'thﬁ‘*’@I"@0 wfosgo RN@VWP*&@(‘T@@T%% dPCORIKslky! 0- 32883,

Bi ston, Cal eQét&)}\ﬁ@(ﬂkl@&xk@a&»EQB@{@BNRF!I(E}R?p@t(d;w@h&hﬁlm aRb3g epi ne,
Tel esm n, or Tinonil I's an aromatic anticonval sant. Qther aronmatic

ant i convul sanPSONREITET MG RN 18Uy herclsRkHobat bi t al , cause

simlar A DRS)(&S)\@&»»JR&{ @iQ&Lyzl@)l«‘m\#lﬁr@ozxt{@mh%&ﬂm@dm| oyed to assess
the risk for ADRs her aronatic anticonvul sants as well. The

aromati c dht |*‘5‘(5ﬁ9&1‘§§ﬁt “f"éﬁ?‘* VG- %H“M“%”‘i’ﬁ’éﬁ" EaHyh sE- &S as a risk factor

al so include h@t@ﬂ%&ﬂﬂdﬁd nzrc(Omxam},ﬂmasm&igcgaz,wmdamym«m@br qukenobar bi t al .
Met abol i tes of rese dglégs ar.e (3ennis et al.,

DD gLl it e e g
1991: Leeder M EBRBEER § Ay IGRgp fo, t%%: FHH 1 958" Oﬁéflag'ﬁ} t et al., Ml.
Phar nacol . - axa@amﬂaamzmmam@samuuwfm 2 hB whareiBBRy I Qubstivdtedploki de, CBZ- 10,

11-diol, U hydr oxy
phenyt oi n, pﬁ’&t‘iyt ’O?lﬁ?%’cﬁz%‘% aan) ip“htégg{?f“g ﬁ“' ¢ ’t“cgha ﬁ}%zxmtu oin

net hyl eat Zchalioadiyd apfheutystzmdu agh, guemopestbitopUcienetyl, mgtuac@b«ugtdf or
hyperuricem g L.on U N The present invention provides a
met hod of pr eﬁ@P uﬁpa& l\%hﬁgc}“Rxd“hft‘dmunl s at 20 risk for devel opi ng ADRs,
particularly & S,* ‘EFENOr*mrr rqitgswmammw&éﬁwtma& priesuhegoyf oldem@i n HLA
alleles or theiy mﬁﬂh‘h{\’ s fill g Q?@ﬁ%fnﬁ&@r{%@zﬁﬁ ok BrukiBRboRedsk ERles in one
exanpl e, the presence o B a patient indicates t 1at the patient
is at risk fdegdepehdpt mﬁnssyzrir*wmm%@e& By CBRY COIEWIEES  conpounds
otherwi se structurally simlar to CBZ, or netabolites thereof. Table |
shows exanpl es 75 of conpounds that can induce SJSITEN in an |: MA- B*1502
carrier. Table 1. Drug conpounds associated with SJS in patients with

FI LA-B* 1502 Nanes of acti vci ngredi ents or the BrandStra.ntfri of the
active ingredient




, Name car bamazeoi ne, Epitol, Tearetol ,Mcrotrol Blpotrol, carbamazepine
car bamazepi ne, Pharnmavene, carbanmazepi ne, Carbatrol, SPD 417 514 Di

benz[ bsf] azepi ne- 5-carboxam de [ CAS] Oxear hazepine, Trileptal GP-47680,
GP-4777g, GP-47779 MHD, 'KIN-493, oxacarbazepine, TRI-476, TRI 477, TRI-477
(VHD), Tri I"EPRYI/IHESS [ CAS] : 5H- DI benz[ bMazepi ne- Scar bR /068782

10, 11-di hydro- 10-oxo |icarbazepi ne , Bl A-2-093 Bl A-2- 005 [ CASI
(s)-(-)-.10-acctoxy-10., 11-di hydr o- 5Hdi benvQ. f| azepi ne- 5- car boxam de
3-3.zN nodafinii, Sparlon(New Fornulation drug), [CAS] ; Acetam de, 2-

[ (di phenyl met hyl ) sul finyl]- I n anot her exanple, the presence of
FI LA-B*5a01 in a patient indicates that the patient is at risk tim SISfr
EN or 1-1SS induced by allopurinol conpounds, conpounds otherw se

struct ur al | y {sini-bepzoxaeotinpieoiin idrgtzormin-Het htrst i-Yiemd tisdikeoPrefTadl e 5 1|

shows exanpl gs5,40f 68! NS b ,;can i nduce SBITEN or MSS in patients
untying | TLA- B*58%)1 '}B%b?rﬁn M} conpounds associated with & S in

patients carryi ngwbi‘*ili‘l:ﬁ\ﬁl“!@ef%%%* groups which iy syhstitig gith&pmdaipl e, the
presence of IglsAnMdORLek fod ﬁ%du‘é”&nsisﬂﬁ* &@Ks&w’éxﬁ%}ﬂmyﬁﬂﬁn@at ient is at risk

for devel op| ng m | d cutanequs 9 g ar rash, induced by
CBZ. Yo Apeaopsignige2eyiey ‘éb}ﬁ %’ZP%’B’ Q?é‘ikb}‘é)(&??p @r‘ﬁ%‘vﬁ%‘&% cut aneous

ADRs. For ex a«m@k\e,maﬂk)dd@acbﬁ\g aﬁ@ﬁﬂdgﬂbettm&i a;ssmsst iiﬁﬂﬁb,)ﬁ?k&&ﬁ‘ﬁlﬁﬂ(@t ed with
FIl,AB27 alleles,. suc 70434% 23 (Khan, . Cui

Opi n. Rheanﬁ‘f‘%ﬂ*“‘i’?? &)‘“’?3%“‘2‘%‘"8? BHOe R ‘E\Ra%“‘?éf‘“’a‘?"‘a“ﬁﬁr Opi n.
Rheur nat ol , hdfubkikBHoRUMind QY fubstituted arvl, arvloxy, substituted arvloxy,

cyeloalkoxy, substituted cycloalkoxy, heteroaryloxy, substituted heteroaryloxy,
18 heterocyelyloxy, substituted heterocyelyloxy. carboxyl, carhoxyiatkyl, carboxyl-
substituted atkyl, carboxyl-cycloalkyl, carboxyl-substituted cycloalkyl, carboxylaryl,
carboxyhsubstituted arvl, carboxy ibeteroaryl, carboxyl-substituted heteroaryl,
carboxytheterocycelic, carboxyl-substituied heterocyclic, carboxylamido, cyano, thiol,
thioatkyl, substituted thioalkyl, thivaryl, substituted thioaryi, thioheteroaryl,
substituied thioheteroaryl, thiceycloalkyl, substituted thiocycloalkyl, thioheterocyelic,
sahstitated thicheterooyelic, cycloatkyl, substituied cycloatkyl, guanidine,
guanidinosuifone, halo, nitro, heteroaryl, substituted heteroaryl, heterocyelie,
substituted heterocyclic, cycloalkoxy, substituted cycloalkoxy, heteroaryloxy,
substifuted heteroaryloxy, heteroeyelyloxy, substituted beteroeyelyloxy,
20 oxycarbonylamino, oxythiccarbonylamino, ~SO(O); -atkyl, -S(O), ~substituted atkyl, -
S{O); -evcloatkyl, -8{0); -substituted eycoalkyl, -S(O) -atkenyl, -S(O); - substituted
atkenyl, -S{0): ~aryl, -S{O}; -substituted aryl, -S{0); -betercaryl, -$(0}, ~substituted
heteroaryl, -S(0) ~heterocyclic, -S(Q); ~substituted heterocycelic, -O8(0O)z -alkyl, -
O5(0)z -substituted atkyl, ~OS(0), ~aryl, -O8(Q); -substituted aryl, «OS(0); -
heteroaryl, ~OS(0), ~substituted heteroaryl, ~OS{0); ~beterocyclic, <QS{0); ~
substituted heterocyelic, ~O80; -NRR, -NRS(O), ~adky], ~-NRS{O); - substituted alloyl,
~NRS(O3; ~aryl, ~-NRS(O); ~substituted aryl, ~NRS(O); -~ heteronryl, NRS{(O); ~
substituted heteroaryl, -NRS(O): -heterocyetie, -NRS(QO) - substituted heterocygelic, -
NRS(O): -NR-atkyl, -NRS{0): -NR-substiteted alkyl, -NRS(O): -NR-aryl, -NRS{O)
30 -NR-substituted aryl, -NRS(O); -NR-heteroaryl, -NRS{O): -NR-sabstituted
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The presence of a genetic marker (e.g., an FILA allele) can be determ ned
by direct detection of that marker or particular regions within it. Genomc
DNAs for 5 allele detection can be prepared froma patient by nethods wel |
known in the art, e.g., PUREGENE. DNA purification systemfromdentra

Syst ens, MW 931M235Det ect i on of a region within a gendCGTESARIRE820f
interest includes exam ning the -nucleotide(s) |located at either the sense
or the anti-sense strand. within that region. Methods known in the art can
be used to detect a particular region, e.g., Sequence specific 10

ol i gonucl eoti des-hybridi zation , Real-time PCR, or CSSO ELISA (M
Hratstika et al, J. of iliochemcal and Bi ophysic. Methods, 67:87-94,
2006). - The presence of I11.:A-B*1502 can be determ ned by detecting at

| east two of hRegiyhSNRS(6):sNBwnbsimcEi-gRS(0): -FReubplitatsdinteocytlict ese regi ons can
be det erm ne [ 0, thin these
regi ons, qmp%"ﬂ%taﬁg&ﬁs&%&gﬁi(g%fggﬁtﬁﬁ%h%%ﬁ‘é n%’gg ‘ﬁﬁhgln%%m}gﬁd 6 in Region
2, and p05| tlmms- atd dindotgtithiad Reb#&mno,gwnmééeimwmﬁmw noper apd diRegi ons 1- 6

i ndi Cat es t h%tubgth@%flﬁe{&ﬁmyéﬁo?ﬂﬁﬁ Jﬂd'%;iétexjcé%e Qﬁﬁ\ﬁ'fﬁfm- JAe:.presence of

il 13*5801 can et érm ne detecting at least two of Regions 1-6
shown in Fi g {supstitoppidhesrasuedighanipg, “B“ﬁé’é?ét‘&”ég}*‘ﬁﬁ‘éﬁ‘é&&‘?”’s@?’ﬁ’é@éﬁwﬁ‘ed by 20

detecting th%uﬁ%k#ﬁ&r@s%kﬁ(@&fx&% uﬁ%&ﬁzamgm@c& bi@ﬂ%u\‘i‘;z&d@é&&&b%ﬁ@ regions, e.g.,
positions 1, 2, and 5 in Regio ositions 8, 15, 16, and 20

in Region 2, b}%’@i"i‘?é‘ﬂ& h?“"%"i 8‘*’“‘3““ hepragnly ﬁ‘bﬁ@gi‘é)‘ﬁ ‘Sb“‘*%}ffrél tions 3 and 5 in
Regi on 4, post{Uu@ﬂ:ﬁs. lmﬁfédm&pééh RegbaRu&l ardDhRABY LheBRiosd dldtkidd i n Regi on

6. Presence of an) ions 1-6 indic the patient is an
HLA- B*5801 c&FPP% ““%‘7‘5%{ Q\&"’ﬁ‘? H%&‘é’?%““bbt“éﬁatr‘f@a?‘kgo‘w i?gh"B%‘ldet ect ed
usi ng sequengegikylspeci fi c probes, e g., hydrolysis probes from Taghan,

Chat they bind to FhapdapuhegF iRt by i 85 MR B BBT°: PTA o 1502
or Regions 1463 m&»wtﬂ«hﬁofﬂ’ém&@m hoiﬁkmylﬁ@% spkmuﬁmmhawop caristing oflet ect ed by
DNA- bil ndi ng %9(? e %L%Yg’gée{éﬁmo, %(ggx%(mvcifm{mo {m k)-[t' &Qfe?ﬁﬁ%&&%&i Slfé)ta” al l el e of

interest also”cC equi valent to
the allele. @éqoat Rubstitatedk gkaxy ndleenyit weatia}ittdedii@nxif’iﬁi\m leywbgtutedatkinyio

co-segregaf e am(?c{u o m%Wasﬁidinl) %9&?}%{@5 SHR Jutxg&kﬂn&xmmctuli'u?ﬁ\nﬂyal lele.

Consequently resence o ers’ ( equi va geneti c markers)
is indicati vé“‘@f(’tct*%@\«Emﬁ@s@n@émmﬂlb@ﬁbéd*ﬁm arvé “@iifmfiu?*’rt3 arbayloxwhi ch, in turn,

I s indicati V%ui%u&d 5"‘%2 &m&@% @@eé@éu@a Hﬁr&m&x %&I%&H g %eﬁzmax mar ker s
equi val ent to i ncl .. A*1101, and

M CA* 019. Exé‘ﬁ‘p‘ﬁ"&fﬁ’k‘/’\hﬁktﬁféﬁéh’éﬁm1\‘f%ﬁ“é‘ﬁ’ﬁl lﬁ‘e*mrctfk»%aaé’e’ﬁ ‘ﬁ'@i’ﬂé"é“‘/&* 3303,

Cw 0302, Dm%&%&%@&mﬁa@h Mﬂdm&@m&%ﬂ u@wxmb@mugeﬂ&im mar ker can be
of any ty a mcrosate a single

nucl eot i dé’ péf‘%‘??f‘é}aﬁ‘& @YW‘?%NF‘“}‘*“H%@ Righ carhoxy @b‘frﬁm‘Ietfh’?‘\’fhl‘%?ﬁ““&é‘net| c marker is
normal |y abowkie2RQ1, k:bbdlﬂihl:t&%&yc(zﬁ <gboxy ﬂ.Q@qk;hm B@edcholicGQrblskylando. kb, or 20 kb)

fromthe allele o cri known in the art
can be used t%4 ”SLB““I“[{%F ‘P’étg'éth‘lg‘g““ﬁ E}é‘ﬁgég’é’?’( %g‘édfii‘val ent genetic
mar ker. 15Al ttmmu&tdmelswsﬁmmi mu&zdelmtmbmmmsm GihAsed diocpeiatiiail,n product s of
alleles of i ted tq. det el e or absence of
the allele. &B&“ e te1 'lce"uggggg‘tivg?"ﬁeém i RIPHK i’t%’%)%‘g’é ﬁ%@ﬁgds can be used
to deternisne u’ummm gmaemmomfomuhalo aftroalwtdrdayd, ﬂmufmﬂdﬁmmml ncrease the
accuracy of ct§ wR 8&:!&9 Hezutm S yﬁm&wgf stlbmn?lr*c? tcio%pt ,\,OI‘ 20 its

de

equi val ent gene e genetic nmarkers
of accessory hmm@wmsu*amwé btifsmlm*vah@?ryi)nbioebmlfétamm| c h are involved in
the heterocyelylosy, oxycarbonviamine, oxythiosarbonylamino, -S(0): -alkyl, ~S(O) -
substituted alkyl, -S(O) ~cycloalkyl, -S{O): -substituted cycloalkyl, -S{O): - atkenyl, -

30 S{O): -substituted atkenyl, ~S{O): ~aryl, -S(O); ~substituted aryl, -5(0}; ~ heteroaryl, ~

4



interaction between antigen-presenting cells and T-cells. These genetic
mar kers include mcrosatellite and single nucl eotide pol ynorphi sm ( SNP)
mar kers. The accessory and co-stinulatory nol ecul es include cell surface
nmol ecul es CD80, 25 CD86, CD28, C.D4" CD8, T cell receptor
(TCR), | CAM Ogﬁﬁé&nﬁtﬂ etc.) and inflammatory or pro-i?ﬁqWQHQiWﬁ@V

cyt oki nes, chennklnesTNIF-O..), and nediators (e.g., conplenents, apoptosis
proteins, enzynes, extracel haar matri x conponents, etc.). Al so of interest
are genetic markers of drug netabolizing enzynes which are involved in the
bi oactivation or detoxification of drugs. These genetic 30 markers al so
include mcrosatellite and SNP markers. The drug netabolizing WO

2007/ 134235PCT/ US2007/ 068782 enzynes include phase 1 enzymescytochrome P450
super f ani | y é{@h)subsidiighiasmalyl.efEambeerperche. S@kcnbgdwel betpxilde hydr ol ase,

aryl amne N Q%%i))é' &ii}@rlﬁ)ﬁﬁf)aﬁﬁ’omﬂ{«&QMPH%ML ~ &} RRSIS) a%sttt&fz@ar%’l . The present
i nvention further provides a net for pharnmacogenomc 5 protiling. A

panel of gend¥¥(Ekrliskrewg. ‘F)§(<&Pet‘~él?‘*ﬁ’ii¢?é&@?@f‘*‘>’ia G Pen bparsriadafOrand each

genetic fact ogut}ktﬁm&s&%éc%@d.mih\mem&@ﬁl%mﬁl tion K@Ky, di sease or
nmedi cal condltlon inc present nethod, t he Panel of

genetic fact 6‘?‘?”“??&”"&%?%%8} 264Ky %‘é“hrﬁu&“&ﬂ%%d\é{aﬁ?’ﬁ SEePREL gr oup
consi sting Of’\fﬂ'igﬁb“ubslﬁ@&ihdmﬁ%—ﬁkmih&&dcﬁh& .Mﬁ’t%emtksmlhe panel can

i ncl ude two IIe es. up. 10 in addition to
fil, A43*1502, ‘%%‘l lﬁn {SQ( }4%@{1‘%&1 lé”ﬁg%(ﬁéT '&WS‘?‘H‘ %g‘g any of her known
genetl c fi tct‘%ﬂ%ﬁ%sﬁkhn&s&ftmm m&tiasa&&yﬂt%ﬂﬁﬂ%&mnﬂﬂgenes. for the
| ong QT syndr, The .ge mar ke _RRGessoar

co- st i mul at ory Hota. QE %&’ F%’s“%ﬁ?ff’%l é\%{\é@)}m?gﬁ*"l‘m“ﬁ“ ngh% $¥Gescri bed
above canttal sat!sbwad Mabmcb@dc. mids-omddiitdikyintihe necoped difF(stbh@uietivention is a kit
cont ai ni ng pr t W[; . I 4* 1502,

|- 1 LA- 13*5801’%% *EA‘%?%*%%B* s ?‘é’?‘gn‘q‘% 5‘ E"’Z‘Ee h@rgg?}%mrde“%érs to any
subst ance usehdfii-Heproatidandet ﬁﬁgl"*anfbthhsrbxiﬁm%%m hamtings oy~ prdolle can be an
o1 1 gonuel et 4 dro@lciif At ARlB ol LRIk 0L ERILNBlna? RREWELEBLLY DyDIT di zes
to a particul ar fon within an i nterest, The conjugated

ol i gonucl eo tbiﬂef&m pings Mmaﬁﬂ’mqngxyhﬁ@#%Wi%déwa%ﬁpwormﬁm of o0 20

chromophng or43s, SRkAGHE SRy ICANT bR &y |§le§§?&d~l(&§bsﬁta&d@t@&@&sl gen), which is
hi ghly specific to a receptor, nolecular (e.g., an antibody specific to the

anti gen). Théerssdc é‘l‘i’rf’“%ﬁ“‘é‘&d%“’%f"’ﬁ@ﬁ afFRREpups P’b@et"ﬁ’é‘t‘“‘% 'E‘hl anot her pri mer,
for anmplifyi miheRedtBchivetionli! MR Broupstahll Rubkiged@biuelse, oRR Rh@E RS . Further,
t he probe ca& ?e)an %gglbody t hat recogni zes an allele of interest or a
protei n prodBEOBF T #&al el e, Optionally, the kit 25 can contain a probe
t hat ht argets ian lfﬂy@ﬁ}ﬂl&il”ﬁ% nt;&tmlﬁlati@i @'Qup\(\hf B 6 &R Eehod Asabiw@lge pres;ant ed
in the eper a R, .Detection. of an
nternar HonarisBRapEre Pofadivy 745 of sntie F R el Bihanceof the kit
The kit can kuﬂmhemipﬂﬁmuabméﬁmdks %mﬂﬂaihmeﬂ@ehﬁ&u&aaecmkmﬁ@t|ng

bi ol ogi cal ot |.es,.f n | le. 25, Lh eharing
genom ¢ DNA, aékbﬁﬁg@s%ﬁ]ﬂgg %g]ngx%t{v? Iﬁ‘glﬂﬁ%@ffwfamifr ?o i.t\ i?c al?lwtl)q E%E) gxanpl e. PCR
primers for dmpldbyicagon ﬂmnr%@h@gamk orregimlnsnmmrumhrebtgewh@hvc nBNA nmay be

i ncluded. The, kit can also contaln probes thr genetic factors useful in

phar rracogenom C profl ling 8 t hi opuri ne
23 “Subfsiltmc&cvcloa} v and “substituted cycloatkeny!” refer to a cycloalkyl

and eycloalkenyl groups, preferably of from 3 to 8 carbon atoms, having from 1 to 8§
substituenis selecied from the group consisting of oxo (=0), thioxo (=8), alkexy,
substituted alkoxy, soyl, acylamino, thiocarbonylamino, acyloxy, sming, amiding,
atkylamidino, thioamidino, aminoacyl, aminocarhonylamino,

30 aminothiocarbonylamino, aminocarbonyloxy, aryl, substituted arvl, arvioxy,



met hyl transferase. In one exanple, the kit contains a first probe and a
second probe, each for 5 detecting a region selected from Regions 1-6 of
fI LA-B*1502 or from Regions 1-6 of H A-B*5801. The first and second probes
target different regions. These two probes can be a pair of PCR priners,

| abel ed ol MOMABIMEBBI des useful in hybridization assay?CTﬁi?n’-qOHPP&Fﬂzy, t he
kit can include a third probe for detecting an internal control allele. It
can al so i nclude additional probes for detecting additional regions within
10 111- A-B*1502 or | CA-B*5801. In yet another aspect, this invention
provi des a nmethod of identifying a drug conpound that induces an A DR
(e.g., SISTrEN or FESS) in a patient carrying an IRA allele associated with
the ADR (e.g., flILA-B*1502,11.1-A-Ws801. or |-1LA-B*4601). It is suggested
that drugs casbstietspaebentedsxpyycabsivael iolibAachipbexndydoylaorsvate T 15

| ynphocyt es n nt, ! < | to these drugs
are suggeste&ﬁl% %g,%iéf\ Ldlbl\é“Llc;}g)|rl “ﬁ\&eve'lzj{d&&@ éaﬁfegﬁ%%sib‘yné ced by these
drugs. Thus, cobmybutsButtdrercioabyt. &aétomméuwwésiewbstits@lélayiare candi dates for
| nduci ng ADR%ﬂ{ug\vﬁ; Q@}%ﬂl\fﬁ ”Jim&%r g%ﬁﬂcﬁuﬁf&%ﬁ% @Jb@xyfii »{cﬁm?éhlu%aﬁé\ gssoci at ed

wi th thes resul can be used as a screening

met hod i n Snewstigigd h@%fé‘l‘@%ﬁh@&}ﬁk@* fubsiuted gycokyy 2igridPpounds that coul d

i nduce such Al Rinosaifone, zﬁ%n@&%ﬂ{1“@:1:@&&@%0&%fz%mﬁe&anﬁ&i Wi, patient to
det er m ne whether the patient carries an |-TLA alJlele associa ed with the

di sease. T | ﬂﬁ?fh6@%@#‘%{9%“‘-3ﬁ&*i‘%@ﬁdik‘ﬁriﬁ‘g’éﬁﬁf‘i’%‘ﬁ wetipgediolsieoaglcel | s or

nonocyt es)  CaolRRrdcpikatBdukdiarihescpail Iﬁﬂ:kmi%ﬂl(iu&uiuteu h&eokel, Vi t ro fol | owi ng
met hods wel | knovvn in the ar rracol 2003 Mar;

i sbit
63(3): 73241 Peigigesslic. é‘l‘f’““‘“‘lggh“T‘i%‘r(”\@ L?‘ﬁﬁf‘?ﬁnﬁ‘i’b‘ tuie ‘Gﬁ%’*ﬂg‘i’m 118( 0: 233- 41.
E- publ i shiged pe6roR9RRy, sifinid hnt»ro&ﬁoﬂ«@h?i&o&@!yiuﬁﬂ|siiﬁ$&£dt&dan be transf o(r:I med by
Epstein-Bar vyir te B I 1es. € I o a drug can
be expanded. \{‘f"hmi"ﬁg?‘”ﬁg'eos\éﬁg “8?‘”‘881%%1%&%6’#‘{} R blsgﬁt ‘ﬁ‘og %’go
ant i gen- pr es equhitingedoditvi, s()%ﬁ};emgk]@fi)&?f%dsdhsmuxei deg. €¥63hen be exposed Itlo a
test conpound in t S t t. esenting cells to
determ ne wh thmf"”{‘]e{)ﬁ) u%%m“gﬁ% mggnegdac‘t g%“tgg Qt“f1e(%l‘6:}:el |s. If so, the
t est conpoundubsgiugd baﬂdwdm eU‘i(hat\RﬁaM?iSﬁébufa&‘at RERKOR -isspsétupdalicdnt carryi ng
the same [JdL | €y ri I [ . is believed
t hat the %’boﬁeggbgcrg%l t\%ﬁ{)%\é%&ggggdu‘{é eI gl?l)g.b Qﬁhg’% Qﬁ?{g%ent i nvention.
The fol | ow nga*wiamih*émmiemﬂﬁ‘é}"éfhmyd%o\lgé“?ﬁoﬁ@w@é‘& harogedia)-y
i[lustrativey MA}W fﬁtzmﬁﬂgye&;@@@m@m AR m@mpm he1, ol«ns%gsure in any

way what soever ications cit herein are her eby

i ncor por at ed B *F*éf‘@?‘véﬁ%é*“g ({*’F*ﬁe?\?"%i‘rtﬁaﬁét’%ﬁ“@kﬂtm‘é’“imﬁﬁ)et ection of

MA- B* 1502 anqlm'Meﬁ'vB*f@&Qﬂ)) WR%&@B@@]:C TNm(ﬁ-C&R—subsmu&d@%ﬂﬂmaﬁc DNAs wer e
extracted froma patient's bl ood o PCR priners each

targeti ng~"Reg’|“8ﬂ‘s‘“11 dreeﬁ%ﬂ%mn%&gwesﬁgﬁ ‘i'%ﬁ%rﬁ%ﬁd 6{]‘ ‘*@@@?’dﬁ%”%"d % and 4 of
MA43* 1502 ( sefyidniith, mbho-\WEd &- (a&smthe&:&rmd:md ﬁmﬁddmm;@emo@@ampﬁl r of primers

targeting Re ons 4 of LA43' 5801. e wer e nt hesi zed.

The targeted? “@@l‘@%g‘ &g}%‘mﬁ%‘f{?‘"ﬁf H‘”h‘fﬁ’d“‘ﬁ’é"t 8’&‘?%6“’%@? © P IT‘g%’en Real - Ti me
PCE éS IsDyst enhd tﬁRprMBﬁiecBie@S()tS-tiﬁMmmBl’uh&Hw}eﬂmtdh&zb&l?imlﬁmgrs:msﬂ}hﬁngﬂenorrif: DNAs,
and be Power iknel . e real -tine
PCR syst em @f‘é‘nh?"%ﬁ%“’f’%éeg‘tcﬁgﬁ Dgﬁ FRE PR I\KB‘SE “é“é’?’ F ll% @uﬂ d?ﬁqo

activati ng paky, meifsamad atyl, B8 D substk@editomudaed., zg(artk))aiide?nmsbmt{wg at 95 C |l br
15 seconds and, anneal i.n A for 1 mnute, (iii)
conducting 4 (‘“ es 0 %gdgﬂﬁgtﬁrl n% m\"‘p&" glb%ngugtgiyng and (iv)

di sassoci at i ngn\tamemamm&x gﬁlt}pﬁﬂidhnmﬁmridm fotmyl taeffrﬁllu kgdamd 95' C for 15
seconds, and ﬂﬁ{vp SrsfiQlinted Rf}«ﬁm o fo %&s@r{@ﬁ lyfeh Gf{‘i« '-é?la Q502 substitted

[ m‘runogl obul in“l1ke rec Eg as an internal control. The
presence or afebrte éWIHLMB%MBR@r%BDA 58&10“?5%* aparbEitcdas det er m ned

based on {ne cgioa\{i@yji Oﬁayi\&fgﬁsaﬁé@&@c{nISK‘;D* hbrBaa B0 aRehsdhi@a di f ference 25
of Ct values (ACt 'Val ue)  Petween HI LA-B*150211i LA-B*5801 and KIR.. The &
value (threshold cycle) is determned by identifying the cycle nunmber at
which the reporter dye emission intensity is above background noise. The
threshold cycle is deternmined at the 1ifst exponential phase of the reaction
and is nore reliable than end-point neasurenents of accunul ated PCR
products used by traditional PCR nethods. The



threshold cycle is inversely proportional to the copy nunber of the target
tenpl ate, the greater the tenplate nunber, the |ower the threshold cycle
measured. 170 genom ¢ DNA sanpl es extracted from human B cell |ines and 35
genom ¢ DNA sanpl es prepared from hunman bl ood or saliva were tested for
det ecting t‘ﬁ%zg’"p?“és{nce of f 1 LA- B*1502 fol | owi ng t he meRQUES¥LEPhed
above. The Ct values of FILA-19*1502 and KIR were in the range of 23-27
and 19-25, respectively. The M.A-B*1502 were recogni zed as positive when

t he range of ACt between 1-11, A8*1502 and KIR was smaller than 7. In these
1. 70 supercontrol, 15 gDNA wth 111..A43*1502 were present and were
verified by Dynal SSO kits, and the results 1.0 indicate that both the
sensitivity and specificity of this nethod reach >99% .170 genomni c DNA
sanpl es ext r astewdsyh ¥ -hawredyc®. cill-subjtinde? IetabogdicgerfhNR RDNRers Bnpl es
prepared from husmn, blaQd or saliva were tested for detecting the presence
of FILA-B*580 I" follow ng the nethod descri bed above. For DNA sanpl es
derived from | CA- B*%Bakoss stk e Opelpaiid groupsn &Sestinie gecdoaipsyl™ | LA- B*5801

and KIR 15 \4@;{@{5@guag,ﬁ&@nge;omg%gmg@ and. 10-26, respectively. The
HLA- B*5801 were recogni zed as positive when the range of Act. between

BLA- B*580F and KI ' ‘#?“\’A}afs‘*“‘éﬁhf**f“é? chlppgnbromo gighiodogad §§f?&|§’é>s*" &itex SPKEP £ 1 om

FI LA- B*5801 nggatdove patl ents, the CI vaI ue of11.1.. A-B*5801 was about 34
and the ACE was greater fhan 13. In t he_ s were found
LA B 5801 posi ¢ TN (R g o Py eyt Tead RiID S hose rosul ts

i ndi cat e t hatawdaatahd t he;i&mt&uwtlt:q&danﬁh &@@i@hﬁ%lgﬁﬂlsﬁyﬁg dieachethixROyo EXAVPLE.

2. Detection of : Bra902, and | - LA B N O ELILSA The

o7 ocedur es.r a7 by B Hoe @ P e e e R, B s
general , Usi rnghigghanultiBNasdassiteapleat. éslpliRGRsr werethieyhdiuctred t o produce
products whi Gh..¢ L e, [ hown in Figure 1 or Figure 2.
Ei t her the Fq}rt%) 'g S%‘n‘dﬁ Bmoﬁpgs%r&gei\’/‘[gggeggﬁ'rﬁner was | abeled with a Ligand
QA which was r ecogwaezé%mdéwb*yomeemt‘ebmraawllar«nmeethw aoh sbntitetnd yie (e, g.
HRP) The PCR ;foﬁ?‘lc&:'&Qﬁsuiﬁ@&n&&@?h 9@&%@9&@%8&%9& baxpugiuce the products
cont ai ni ng one nmore specific re -6 of

| 1LIX-B*1. 502&36&“%@#1@;44@%1@%? 3&)&%@»}’ atjogl, w@ﬂsezsiﬁikvfrmomﬁpeﬂm@d ve sequence
specific gl i QoW LRA, Q&%n&@@%@ém@r\ﬁw&@&@@)xm‘!@%&g\ﬁ’ﬁ%mﬁ&@@ CSSOL
specifically recognl Zzes one of Redions 1-6 of 139502 or Regions 1-6 of
HLA- B*5801, afuieslirp hipgeidpestghedrimepiispocsbewoxsomon type

of : : Ih ILLA- B’; 1gamézioc@%xm@Qﬁmxﬁlﬁﬁ&uﬁxbéa&kﬁﬁa@fmrh@\ﬂ Ju&w:ﬁ&&mﬂé@qﬂ\@ssm was | abel ed
Wi i gan sre

ni zab) e ril ated ontq a reaction
pl ateor stri p‘*i’“ﬁ*f@% ?’@ﬁ‘pﬁéﬂt‘r@f‘?}*t\ﬁﬁ*s*t“b‘ﬂt"éi‘r*}‘t’i’& ’F%“’ﬁ? YRR th the two
CSSGCs on t he heeaaliodn hpkatahodxyasudititd@l holde@dlyinas hirgyoumdoxaayyi r ee

nol ecul e, subs pl ate. The
enzymati -t el P%?f*“ﬁg‘f‘&‘h@g%ﬁ ‘ﬁ‘é’"f%ér"%?@%gﬁﬁ“é"%’%‘b‘@‘"gg‘r‘g%"‘*“’P@Y*r ndi cative of
t he presence caboiftary- dBi"bi}ﬁﬂ%uE&nﬂuteBA&}Btﬁmihe&&aﬁm&h&bs@nw el ation

S:: :Ngﬁ?SC(Bﬁblnntgﬁpgwg gﬂ‘{))t%\ R}Etxmc Q:%c éarggx C—étﬁ) tltuttég f z.t%cryéhtr gaérol} l{am# ogr t ﬁgrs %A\Psm
Chang Cl ung NMesorsthial. ety bxaulst:mkd ity éiend] sulstihexd tieyical centers

t hroughout T J Lhei cl udi ng
dosage 15 ‘angﬁ %‘}%p:lgaﬂi s&ljilhé%%ﬂﬁheﬁ) 1R§ iﬁm%&%&%&}iaéﬁb%gﬂw tﬁfb&r }eég%g ded. The

di agnost i% crhiglsieresydic. ‘@bﬁtiﬁﬁt@dhfokm}f%@licewmiéb’bﬁtﬁéﬁmﬁé@Lbl@'h)dr ding to
Roujeau, S, iy, DR BoAlione 1208k, RS0 NSl nilurxampl e, SIS vas
defined, as skin fachment of |ess than % of body-surface area, overlap
SI S-TEN as smptﬁmeeifaémwd é?itwhp%mhamxsrm&a@mg Exsqaliesthan. 30% SIS,

overl ap SJIS- FENoaRmxy GhsAtRA ﬁ&lc;’oﬁ@&)w%E%ro&ﬁf}%x&&%&ﬁn@s 20 S.' S/ TEN,
For each patient, the suspect ed drug was w thdrfawn and_the patient

obser ved. forh‘*"s‘;?f'#p'%‘ﬁ% oxpe KR MGHEY sGEPER BE MY SPAlEhsSBIR that did not
subsi de wpon swstifada amal -0hy, LdyeloslkHO-SIBE SulRNGled dRtbalAE CROM -RGehy, -t he
criteria described above, 112 patients were diagnosed with 75 SJS/ TEN and
126 patients had a m|der hypersensitivity reaction to various drugs: Anmong
the 112 SIS/ TEN patients, 42 were exposed to CBZ (tegretol), 17 had taken
al l opurinol, and 53 were under nedi cat ons other than CHZ and all opuri nol .



73 tegretol-tolerant: patients were included as controls: Volunteers from
t he general popul ati on of Taiwanese (n- 94; age range: 20 to 80 years) were
al so 30 recruited. The study was approved by the institutional review
board, and inforned consent was obt ai ned. Al'l of these patients were
subj ect ed WO ¥ABMIF ng. Briefly, reagents for performP&d/US20&087%e | ine

bl ot assay usi ng sequence-specific oligonucleotide (SSO were purchased
from DYNAL Bi otech Ltd. (Bronborough, UK). PCR products were generated
using biofinylated primers for the second and the third. exons of the HLA
class | or class 11 loci, and then hybridized to a Iine blot of SSO of
probes i mmobilized on a nylon nenbrane. The presence of biotinylated PCR
product bound to a specific probe is detected usine,

st repeavi di n-Shoy. sebsidicihitpaioRi(Yasel.(ASRM) wsatndtua-d etyt.eMOyemiicroarsbt ubl e
Substrate to od | U N8 PASh, 14 t he positive 10
probe. The prg%e lrf{%’g“?‘d\?’f“ttl%mpfét‘fqgk”nﬁ%\%é“gﬁfe ret &gﬂfﬁd t he genot ypi ng

sof t war e Dyna;maam,nossm“{xwmbm etubstibtddtagky!, %(@&rbmétiﬁ(ﬁ“UK) Pot enti al
anbi gui ti es Wﬁ%ﬁm HEhNEHs K )2;594&\’8’9\§b-¥)s%§%&%ﬁé&@n§t§gmtsy Rbfi@y,and DNA

sequenci ng per ormed acco chni cal nual (I nt er nat i onal
H st oconpat i MHOFW%QWHQ'\I@@B‘S‘) heigaprelGerfdi:eNBRal y sl taelHunman MHC

DNABased Typi. Qﬁs&ﬁﬁutékﬁue% laﬁl;e&;@(@; JaaszK@m E&hmaa R, Sm‘étc))aNBer G.1
"Rami s, Editor 1n 94527 To sonme patients.

SNP eenot ypi rgemat ﬁ‘é‘ﬁ‘f@?’n’é@%@i’%‘%d@ﬂ 'Fﬁ?%ﬂgﬁﬁtﬁmmi DI rass
spectrometry subs@fukﬁm‘tyn‘m&ﬁé anﬁ%)&nsh{mu@besawqe\m%awnﬁd aitgi, g the

Speet r oDESI GNER sof t war San Di 99, ltiplex 20

pol ymer ase cREMH \r’é}i%ﬁ‘gﬁ%R'f’(%@?%@\/OéP‘é“ % 5‘%% ﬁgsﬁ%‘l"ﬁ’& r por at ed dNTPs
ver e dephgs phRydaterksusingd hhgosil NRs@)L kak-nae oIS PHIS(HONR-

(Hof f man- LaRoche extensi on. The

purified pri rﬁé@“@%ﬂgﬁ‘sﬁ@@hh‘r@?&? |a8‘%13\/92§’1"§}5'51' PR 8‘1’143%"(%?5@%@ %l ement silicon
chip (Spectr ca%t}&m&ezqme-nm@: dzgaimainymdmumd dg(sebsBrigk eryDBiho.eeng11 MALD - TOF
Spect r oREA. DE ] e cessed with
Spect r oTYPER a(x% i~ %’H}S ammm mauo Aiu{ n? (&l%ct?llie{ t{}}éﬂ%&f:@?}gmﬁg &Iiao a fdgr ent groups
were co rrpar emzbgoujfdhe azﬁhn,-xmwuamé dneumwtevmm oXyatic smpor tmemmm &y

construct I o dispns of

mul ti pl :xl LA X ak? ?@@aﬁ’gﬁé%xﬂﬁﬁu stxﬁu.ﬁt@gzhtg&ggﬂfnlg xﬁifégg%& i e obser ved
nunber of || lalkyhkibefitasd ﬁk)és&'itSiiwf*ttmdnnsﬁﬁétvft@@i subcifigd F‘é‘ﬁ’@@ wer e cal cul at ed
W th Hal dane’ h%tcﬁ;g{i’hrz 5&@%5@&%&5 b %&!L%QQ%I& gﬁbtﬁb: mﬁlu suﬁﬁiﬂkéi 4 acconmodat e
possi bl e zero cou )h DNA variant allele in
the MA-B | oc d@u(&ﬂm@ﬂw@mi %%‘“&S‘@’Eiél(%’éﬁ Bog: ‘p‘%ﬁt %véw*«swwhf» H&dr ug- i nduced

SI SI TEN, padiall@y,hre fnfakigiiseEegeikyl ng CBZ (tegr etol). Table I.

FI LA43* 1502 frequency in 42 Taiwanese patients hay g! i nduced SJS/ TEN 10
A “Hetéroaryloxy™ refers to the group -O-heteroary? anc \ub tuted

heteroaryloxy™ refers to the group -O-substituted heteroaryl.
“Heterocyele” or “heterocyelie™ refers (o a saturated or unsaturated group
having a single ring or multiple condensed rings, containing from 1 to 10 catbon

atoms and from 1 to 4 heteroatoms selected from the group consisting of nitrogen,

~3
i

sutfur or oxygen within the ring. In fused ring systems, one or mote of the rings can
be aryl or heteroaryl,

“Substituted heleroeyche” refers to heterocycle groups which are substituted
with from 1 to 3 substithents selected from the group consisting of oxo (=0), thioxo
(=8), alkoxy, substituted alkoxy, acyl, acylamino, thiocarbonylamine, acyloxy, amino,

30 amidino, alkylamidine, thioamidino, aminoacyl, aminocarbonylamino,

~iB.



Alele Patients N=42 Control s13 N=142 Coos2 N=94 Control s3c N=73 X2 (dds
Ratio P. 81502 42(100% 9 (6.3)% 137.28 1194.47 3.6x104:1 8*1502 42(100%
5(5. 3%

WO 2007/134235 PCT/US2007/068782

aminothiocarbonylamino, aminocarbonyloxy. aryl. substituted avyl, arvioxy,
substitated arvloxy, arvloxyaryl, substituted arvioxyaryl, halogen, hydroxyl, oyano,
nitre, carboxyvl, carboxylalkyl, carboxvi-substituted alkyl, carboxyvi-cycloalkyl,

carboxyl-substituted cycloakyl, carbosylaryi, carboxyl-substituted aryl,

W

carboxytheternaryl, carboxyl-substituted heteroarvi, carboxyiheteroeycelic, carboxyl-

substituted heteracyclie, cycloalkyl, substituted eycloalkyl, guanidino,

guanidinosutfone, thiol, thicalkyl, substituted thicalkyl, thioaryl, substituted thicaryl,
thiocyeloalkyl, substituted thiocycloatkyl, thioheteroarvl, substituted thioheteroaryl,
thioheterocyclic, substituted thicheterocyclic, heteroaryl, substituted heteroaryl,

18 heterocyclic, substituted heterocyelic, eycloalkoxy, substituted cycloalkoxy,
heteroaryloxy, substituted hetercaryloxy, beterocyclyloxy, substituted
heterocyelyloxy, oxycarbonylamine, oxythiocarbonylamino, ~QS(0}), -alkyl, -OS(0),
~substituted alkyl, ~-OS(0Q); ~aryl, ~OS(0); ~substituted aryl, ~OS(O)-heteroaryl, -
OS8{0); -substituted heteroaryl, -Q8(0); ~heterocyclic, ~O8(0)-substituted

15 heterocyelic, ~080; -NRR, -NRS(O); -alkyl, ~NRS(OQ}) —substituted alkyl, -NRS(O);
-atyl, -NRS{Q); -suhstitaied aryl, -NRS{O): -heteroaryl, -NRS{O); -substituted
heteroaryl, -NRS{(O), ~heteroeyclic, -NRS(O): ~substituted heterocyclic, -NRS(O); -
NR-alkyl, -NRS(O}3; -NR-substituted alkyl, -NRS{O); -NR-allcyl, -NRS(O), -NR-~
substituted aryl, -NRS(O} -NR-heteroaryl, -NRS(O), -NR-substituted heteroaryl, -

20 NRS{O) -NR-heterocychc, -NRS(O); -NR-substituted heterocyelic, mono- and di-

aikylamino, mono- and di-{substitated alkyDamino, mono-and di-arylamino, mono-

and di-{substituted aryDamino, monoe- and di-heteroarytaminoe, mono- and di-

{subsiitaied heteroaryDamino, mono- and di-heterocyclic mono-~ and di~(sabstituted

heterocyelic) amino, unsymmetric di-substituted amines having different substituents

i~
(¥4

selected from the group consisting of alkyl, substituted alkyl, aryl, substituted aryl,
heteroaryl, substituied hetevoaryl, heterocyelic and substituted heterocyelic,
substituted atkyny! groups having amino groups blocked by conventionat blocking
grogps and alkynylsobstitvied alkynyl groups substituted with  -80; -alkyl, -80; -
substiteted alkyl, -SQ, ~atkenyl, -50: ~substituted alkenyl, -SO; -cycloalkyl, -80: -

30 substiteted cycloalkyl, -SO; ~aryl, -SO: ~suabstitoded arvl, -SO; -heteroaryl, -S0; -

-8



110.919 1383.2 2.15x10-24 E1502 42(100% 3(4.19% 98.936 1712 9. 1x10-22
patients who had m | der ADRs ot her than BB general Taiwanese popul ation c,
patients who are CBZ-tol erant X2, Chi-square with Yates correction 15P,
calculated by nultiplying the raw P val ues by the observed nunber of HLA-B
al | el es (3%Y020074£34238' * 1502 was detected in 42 of 42 (18GHUSHIEIPER pati ent s
who received CBZ. The allele was also found in 17 of 53 (32% S. 18/ TEN
patients who received other drugs (8 phenythin, 2 allopurinol, 2
arnoxicillin, | sulfasalazine, 1 20 ketoprolen, | Ibuprofen, and 2 -unknown
drugs). Particularly, 8 of 17 patients (47.05% who devel oped SSSI TEN after
taki ng phenytoin also carried the 111, A - W502 allele. On the other hand,
the allele was only found in 4.1% (3/73) of the CBZ-tol erant group, 0%
(0/32) of theuiplieny toemayiolSék drtergrdiupS06-3@%iIEBE daapcyslic wh&Opat i ent s Wio
had m | der AI}({R‘{?;&Q&@ timjgﬂ@@maﬂ&g 5;3% (5/94) of the general 25popul ation.
By using the tol'erant group as a“control, the odds ratio, sensitivity,

speci ficity, posiktiangleppiigicariae spdharoandnticindsgbitiovaophuigiiéti ve val ue for

* 3 2 » -~ - 2 * » v L) .
13*1502 azetidine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine,

W

indolizine, isvindole, indote, dibydroindole, indazole, purine, quinolizine,
isoqainoline, quinoline, phthalazine, naphthylpyridine, quinosaline, quinazotine,
cinnoline, pteridine, carbazole, carboline, phenanthridine, acridine, phenanthroline,
isothiazole, phenazine, isoxazols, phenoxazine, phenothiazine, imidazolidine,
imidazoline, piperidine, piperazine, indoline, phthalinude, 1,2, 3,4~
10 tewahydroisoquineline, 4, 5, 6, 7-tetrahydrobenzolblthiophene, thiazole, thiazolidine,
thiophene, benzo{bithiophene, morpholino, thiomorpholine, piperidiny, pyrrolidine,
tetrahydrofuranyl, and the like.

“Helerocyclylogy™ refers to the group -O-heieroeyclic, and “substituted
heterocyelyloxy™ refers to the group -O-substituted heterecyclic.

The details of one or more implementations of the invention are set forth i the
description below. Other features, objects, and advantages of the invention will be

apparent from the description and drawings, and from the clims.

DETAILED DESCRIPTION OF THE INVENTION
20 Soms evidence suggests that the pathogenesis of several similar msltisysteny
ADRs involves MHC-restricted presentation of a drag or its metabolites, which either
directly bind to MHC molecules or bind to endogenous proteins, and activation of T
cells {Svensson ut al., Pharmacol. Rev., 33(31357-379, 2000}, Skin-infiltrating CD8+
cytotoxic T cells were found to be dominant in the bullous reactions such as SISSTEN

{Hari et al.,, Clin. Exp. Allergy, 31(9):1398-1408, 2001}, wheveas CD4+ helper T cells

R

b
L

were characteristic of milder cutancous ADRs, such as mirculopapular rash (Pichier o
al.. Int. Aech. Allorgy fommumol., 1I3(1-30177-180, 1997).

It was discoverad that HLA-B* 1502, HLA-B¥5801, and HLA-B*601 are
respectively assoctated with SIS/TEN induced by CBZ, with SIS/TEN/HSS induced

30 by allopurinel, and with milder cutaneons ADRS (e.g., macidopapular rash, erythema

~2-



associ ated CBZ-induced SJSI TEN, were 1712, 100% 95.89% 96.0% and 1.00%
respectively. Wth such a high. predictive value and sensitivity, typing of
this HLA-B allele can be used in identifying high-risk. patients for
drug-induced Si SIifEN, particularly CBZ or phenytoin induced SJS/ TEN.

The nmild ADVQ300A#3Fed by CBZ was found to be associ at R MYRH7AG8her
allele, I'lLA-B*4601. 10 out. of | 6 (62.5% of the patients wth these

m | der reactions to CBZ had 1-11A-13*4601. in contrast, the allele was only
tbund in 26% (19/73) of the CBZ-tol erant group, The odds ratio for 8*4601.
associ ated CBZ-induced m | der cutaneous ADRs was 4.73. Consequently,

fi LA-B*4601 can be used in the risk assessnent fbr mld cutaneous ADR

i nduced by CBZ. 10 Tabl e 2. Phenotype/ genotype data of patients having
CB1-i nduced cutlidhewustnbRer (iB:d SuspetivedodicerpyRi¥h ohyp shestiird-B1 Genot ype 1

Car bamazepi Nggeleg g fooh L@ngicﬁa@ﬁﬁ tgﬁ@e?qn%m%r\@n@&@?a%{i&&s%l Skl 502/ B*3501 3
Car bamazepi ne 53. 15 | |S 1502/ B*400 . Car bamazepi'ne SJS
developing ADRs {e.g.. 8IS, TEN, HSS, or milder cutancons ADRs) induced by CBZ
compounds, allopurinol compounds, or drugs otherwise having similar structures
5 thercof.
CBZ, also known as Tegretol, Tegol, G-32883, Biston, Calepsin, Carbatvol,
Epitol, Finlepsin, Sinal, Stazepine, Telesmin, or Timontl, is an aromatic
anticvonvelsant. Other aromatic anticonvulsants, including phenytoin (Dilantin) and
phenobarbital, caose similar ADRs as CBZ. Therefore, HLA-B*1502 can be
10 cmployed fo assess the risk for ADRs to these other aromatic anticonvulsants as well,
The aromatic anticonvulsants for which HLA-B* 1302 can be used as 8 risk factor afso
include compounds or metabolites of CBZ, phenytoin or phenobarbital, Metabolites
of these drags are known in the art (see, e.g., Gennis et al., 1991; Leeder, Epilepsia,
39 Suppl. 7:$8-16, 1994; Naisbitt ¢t al., Mol. Pharmacol., 63(3%:732-741, 2003}, such
15 as OBZ-10, 11 epoxide, CBZ-10, 11-diol, CBZ- 2,3-diol, dibydro CBZ, CBZ catechot
and CBZ o-guinone, p-hydroxy phenytoin, phenytoin dihydrodiol, phenytoin catechol,
phenytoin methylcatechol, and phenyioin o~guinone,
Allopurined is a drag for hyperuricemia and chronic gout.
The present fuvention provides a method of predicting whether a patient is at
20 risk for developing ADRs, particularly SIS, TEN, or HSS, based on the presence of
cortain HLA alleles or thelr equivalent genetic markers by that patiens.
{0 one example, the presence of HLLA-B* 1502 inv a paticnt indicates that the
patient is at risk for developing SIS/TEN induced by CBZ compounds, compounds

otherwise structurally similar to CBZ, or metabolites thereof, Table I shows examples

NI
i

of compouads that can induce SISATEN io an HLA-BX1502 carrier.

Table I Drug compounds associated with SIS in paticnts with HLA-B® 1502

21~
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éarbamazepme, ,pxto'i:.v egmtoi ,Mi‘cﬁi‘otfé'i N
Bipotrod, carbamazepine , carbamazeping, / \ { \;
Pharmavene, carbamazepine, Carbatrol, *‘\)\ '\'/\""//J
SPD-417 » )*o
SH-Dibenzb, flazepine-5-carboxamide
[CAS]
Oxcabazepine, Trileptal R
GP-47680, GP-47779, GP-47779 MRD, e ‘ \iif AN
KIN-493, oxacarbazeping, TRI-476, TRI- \;»%/\‘\‘“N’ )\,;;J
477, TRI-477 {MHD), Trileptat NP, /LN,
[CAS] : 5H-Dibenz{b,flazepine-5- TS o
carboxamide, 10,11-dihydro-18-oxn
licarbazepine 2
BIA-2-093 &
BIA-2-005 A
FCASY « (S)-{~)~10-acetoxy- 10,1 L -dihydro-SH- /"““f)“\g'//‘\\\
Sitenzo/h,. i azepine-S-carboxamide g‘:}:\}\s ’/{w ,:,,,:f
e
rodafing, Sparlon{New Formulation {”\%ﬁ s o
LA,
TCAS] 1 Acetamide, 2- T\ e
[{diphenylmethyf)sulfinyl}- ¢
L

1n another example, the presence of HLA-B*5801 in a patient indicates that
the patient is at risk for SIS/TEN or HSS induced by allopurinol compounds,
compounds otherwise struchurally similar to atlopurinel, or mefabolites thereof. Table
5 1 shows examples of compounds that can induce SIS/TEN or HSS in patients
carrving HLA-B*5801.
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Tablell: Drug compounds associated with SIS in patients carrying HLA-B™ 5801

Allopurinel, Asoprirm Zyloprim, Apo-~
Allopurinol, Purinol

Oxypurinol, Oxyprim

[CAS] ; 1H-Pyrazolol3,4-dlpyrimidine- i f V. N
4,6(5H, 7H)~dione Y
o
Febuxostat, TEI-6720, TMX-67 '
[CAS}: S-Thiazofecarboxylic acid, 2-13- ‘\i&\
cyano-4-( 2-methylpropoxyphenyi]-4~ s M\“"‘*“\M ‘,}‘\Ef’“
methyl- P A

¥-700 N
1-{(3-Cyano-4-
neopentyloxyphenyllpyrazole-4-
carboxylic acid

modafinfl, Sparion{New Formulation O™, :

L R N
dru g){ k\\? f?t\"g o \V‘,\’?q‘ti;:
[CAS] : Acetamide, 2~ {/\“‘

. 4 i
f{diphenylmethyl)suifinyi]- i 4

In yet another example, the presence of HLA-B¥4601 in a patient indicates
5§ that the patient is at risk for developing mild cutaneous ADRs, e.g.. maculopapalar
rash, induced by CBZ.
Other HLA-B alicles can also be predispositive for cutancous ADRs. For

example, ankylosing spondylitis is strongly associated with BLA-B27 alleles, such as

~23.
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B*2701-8*2723. (Khan, Cuwrr. Opin. Rheamatol,, 1264):235-238, 2000; Feltkamp et
al., Curr. Opin. Rheomatol., 13(4):285-290, 2001},
The presence of a genetic marker {e.g., an HLA allele) can be determined by

direct detection of that marker or particular regions within it. Genomie DNAs for

Lo

alfele detection can be prepared from a patient by methods well known in the art, e.g.,
PUREGENE DNA purification system from Gentra Systems, Minnesota. Detection
of a region within a genetic marker of interest includes examining the nucleotide(s)
located at either the sense of the anti-sense strand within that region. Methods known
in the art can be used to detect a particelar region, e.g., Sequence specific
16 oligonucleotides-hybridization . Real-time PCR, or CSSOQ-ELISA (M. Hiratsuka et al,
3. of Biochemical and Biophysic, Methods, 67:87-94, 2006).
The presence of HLA-B* 1502 can be determined by detecting at least two of
Regions 1-6 shown in Fig. 1. The presence of these regions can be determined by
detecting nucleotides at certain positions within these regions, ¢.g., positions L and 3
15 im Region 1, positions { and 6 in Region 2, and positions 1 and 3 in Region 3.
Presence of any two of Reglons 1-6 indicates that the patient is an HLA-B¥1502
carrier,
The prosence of HLA-B*3801 can be determined by detecting at feast two of
Regions 1+6 shown in Fig. 2. The presence of these regions can be determined by
2 detecting the nucleotides at certain positions within these regions, e.g., positions 1, 2,
and § in Region 1, positions 1,4, 6,7, 8, 13, 16, and 20 in Region 2, positions 2, 4, 5,
8, and 9 in Region 3, positions 3 and 5 in Reglon 4, positions 1 and 9 in Region 5, and
positions 3 and 10 in Region 6. Presence of any two of Regions 1-6 indicates that the

paticnt is an HLA-B*5801 carrier.

N
v

The DNA products obtained from PCR can be detected using sequence~
specific probes, e.g., hydrolysis probes from TagMan, Beacons, Scorpions; or
hybridization probes These probes are designed such that they bind to the regions of
interest, e.g., Regions 1-6 of HLA-B* 1502 or Regions 1-6 of HLA-B*3801. The
PCR products also can b detected by DNA-binding agents, e.g., SYBR® Green.

224~
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The presence of ap allele of interest also can be determined by detecting
genetic markers equivalent to the allele. Genetic markers near the allele of interest
tend to co-segregate, or show a linkage disequilibriam, with the allele. Consequently.

the presence of these markers (equivalent genetic markers) is indicative of the

LW

presence of the allele of interest, which, in turn, is indicative of a risk for ADR
development. Exemplary genctic markers equivalent to HLA-B*1302 inclade
DRB1%1202, Cow*0801, Ow*0806, A*1101, and MICA®(19. Excmplary markers
squivalent to HLA-B*S801 include A*3303, Cw*0302, DRB1™(301, and
MICA*00201.
16 An equivalent genetic marker can be of any type, ¢.¢., an HLA allele, a
microsatellite marker, or a single nucleotide polymorphism (SNP} marker. A useful
equivalent geactic marker is normally about 200 kb or less (e.g., 100 kb, 80 kb, 60 kb,
40 kb, or 20 kbj from the alkele of interest. Methods desoribed above or known in the
art can be used to detect the presence or absence of an equivalent genetic marker.
Alternatively or in addition, RNAs, eDNAs, or protein products of alleles of
interest can be detected to determine the presence or absence of the allele. For
examipie, serotyping or microeytotoxity methods can be used to determine the protein
product of an HLA allcke.
To further increase the accuracy of risk prediction, the allele of interest andior
2 s equivalent genetic marker can be deternined along with the genetic markers of
accessory molecules and co-stimulatory molecules which are involved in the
interaction between antigen-prosenting vells and T-cells. These genetic markers
inchide microsatellite and single nucleotide polymorphism (SNP) markers. The
accessory and co-stimulatory molecules include cell surface molecules (e.g., CDSO,
25 D86, CD28, Ch4, CD8, T cell receptor {TCR), ICAM<1, CD1Ha, CD3&, (D2, cte.)
and Inflammatory or pro-inflammatory cytokines, chemokines (e.g. TNF-aj, and
mediators {e.g., complements, apopltosis proleins, enzymes, extracelular matrix
components, €1¢,). Also of intersst are genetic markers of drug metabolizing enzymes
which are involved in the bioactivation or detoxification of drugs. These geoetic

30 markers also include microsateliite and SNP markers. The drug metabolizing
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enzymes include phase | enzymes (e.g., eytochrome P450 superfamily eic.) and phase
i} enzymes {e.g., microsomal epoxide hydrolase, arvlamine N-acetyltranstorase, UDP-
glucuronosyi-transforase, ete. )

The present invention further provides a method for pharmacogenomic
profiling. A panel of genetic factors is determined for a given individual, and each
genetic factor is associated with the predisposition for a disease or medical condition,
inclading ADRs. 1n the present method, the panel of genetic factors inclodes at feast
ong allele selected from the group consisting of HLAB* {502, HLA-B*5801 and
HELA-B*4601. The panel can inclade two alleles or all three alleles from the group.
in gddition to HLA-B*1502, 5801 andfor 4601, the panel can include sny other
known genctic factors, such as thiopurine methyltransforase and gones for the fong-
Q7 syndrome. The genetic markers for accessory molecules, co-stimulatory
molecules andfor drug metabolizing enzymes described above can alse be included.

Also within the scope of the invention is a kit containing probes for detecting
genetic markers, g, HLA-B*1302, HLA-B*35801 or HLA-B*4601. The term
“probe™ used herein refers to any substance useful for detecting another substance.
Thus, a probe can be an oligonucieotide or conjugated oligonucieotide that
specifically hybridizes to a pasticular region within an allele of interest, The
conjugated oligonucicotide refers to an oligonucicotide covalently bouad w0
chromophore or 8 molecules containing a Hgand (e.g., an antigen), which is highly
specific 10 a reoeptor molecular (¢.¢., an antibody speeific to the antigen), The probe
can also be a PCR primer, together with another primer, for amplifying a particular
region within the alfele of interest. Farther, the probe can be an antibody that
recognizes an allele of interest or 3 protein product of the allele, Optionally, the kit
can contain a probe that targets an internal control allele, which can be asy aliele
prasented in the general population, e.g. GAPDH, B-actin, KIR. Petection of an
internal controf silele is designed to assure the performance of the kit

The kit can further inchude tools andfor reagenis for collecting biological
samples from patients, as well as those for preparing genomic DNA, cDNAs, RNAs

or proteins from the samples. For example, PCR primers for amplifying the relevant

~26~
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regions of the genomic DNA may be included. The kit can also contain probes for
genetic factors useful in pharmacogenomic profiling, e.g., thiopurine
methyliransferase,

{n one exmnple, the kit contains a first probe and a second probe, each for
detocting a region selected from Regions 1-6 of HLA-B*1502 or from Regions 16 of
HLA-B*3801. The first and second probes target different regions. These two probes
can be a pair of PCR primers, or labeled oligonucieotides usefid in hybridization
assays. Optionally, the kit can include a third probe for detecting an jnternal controt
aflele. It can also include additional probes for detecting additional regions within
HLA-B*1502 or HLA-B*3801.

{n vet another aspect, this lnvention provides a method of identifving a drug
corpound that induces an ADR {e.g.. SIS/TEN or HSS} in a patient carrying an HLA
alfele associated with the ADR {eg., HLA-B* 1502, HLA-B¥5801 or HLA-B*4601).
it is suggested that drugs can be presented by certain HLA complexes to activate T
lymphocyies, consequently inducing ADRs, T cells reactive 1o these drugs are
saggested to be involved in the developmont of ADRs induced by these drugs. Thus,
compounds that can activate these T cells are candidates for inducing ADRs ina
patient carrying onc or more HLA alleles associated with these ADRs. As a resuly,
this method can be used as a screening method in new drog development to find out
drug compounds that could induce such ADRs.

Genotyping can be performed on an ADR patient to determine whether the
patient carries an HLA allele associated with the disease. T lvmphocytes and antigen-
presenting cells {e.g., B cells or monocytes) can be isolated from the patient and
cultured in vitro following methods welf known in the art. (Naishits DJ, Mol
Phaomacol. 2003 Mar;03(31732-41 , Wu et al, J Allergy Clin amunol. 2006
Fub; TI8(1):233-41, E~-published on 2006 Apr27). B cells so isolated can be
transformed by Epstein-Bar virus (o gencrate B cell lines, T cells reactive to a drug
can be expanded in the presence of hath the diug and autologous sntigen-presenting
cells. The expanded T cells can then be exposed to a tost compound in the presence

of autologous antigen-presenting cells to determine whether the test compound can
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activate the T cells. 1f so, the test compound is a candidute that can induce the ADR
i a patient carrving the same HLA allele.
Without further elaboration, it is believed that the above description has

adequately enabled the present invention. The following examgples are, therefore, to

W

be construed as merely illustrative, and not Hmitative of the remainder of the
disclosure in any way whatsoever, All of the publications cited herein are hereby

incorporated by reference in their entirety.

EXAMPLE 1. Detection of HLA-B*1502 and HLA-B*35801 Using Real-Time PCR

J{¢] Genomic DNAS were extracied from a patient’s blood or saliva, Three pairs

of PCR primers cach targeting Regions | and 5, Regions 1 and 4, or Regions 1, 3 and
4 of HLA-B* 1502 (see Fig. 1) were synthesized. In addition, one pair of primers
targeting Regions 2 and 4 of HLA-B¥5801 (sce Fig. 2) were synthesized, The
targeted regions were amplified and detected using SYBRY Green Real-Time PCR

15 system (Applicd Biosystem). Bricfly, the primers, the gensomic DNAs, and the Power
SYBR® Green PCR master mixture (incladed in the real-tirae PCR systom) were
mixed together and the PCR was curried out by: (3) activating polymerase at 95° C for
10 minutes, (i) denaturing at 95° C for 15 seconds and annealingfelongating DNA
chains at 71° C for 1 minute, (i) conducting 40 cycles of

20 denatgringfanncaling/clongating, and (iv) disassociating the amplified product from
its template at 95° C for 15 seconds, and 60° C for | minute. PCR amplification of a
killer-cel} immumnoglobulin-like receptor (KIR) was applied as an internal control.
The presence of absence of HLA-B*1302 or HLA-B*3801 in a patient was
determined based on the Ct value of HLA-B¥1502 or HLA-B*5801 and the difference

25 of Ctvatues (ACt value) between HLA-B*1502/HLA-B*3801 and KIR. The Ct value
{threshold cycle) is determined by identifying the cycle number at which the reporter
dve emission intensity is sbove background nofse.  The threshold cyele is determined
at the most exponential phase of the reaction and is more reliable than end-point

measurernents of accumulated PCR products ased by traditional PCR methods, The

~28.
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threshold cycle is inversely proportional to the copy munber of the farget template, the
arcater the template number, the lower the threshold cycle measured.

170 genomic DNA samples extracted from human B cell ines and 33 genomic
DNA samples prepared from human blood or saliva were tested for detecting the
presence of HLA-B*1502 following the method described above, The Ct values of
HEA-B¥1302 and KIR were in the range of 23-27 and 19-25, respectively. The
HLA-B*1502 weve recognized as positive when the range of ACt between HLA-
B*1502 and KIR was smaller than 7. In these 170 supercontrol, 15 gDNA with
HLA-B*1502 were present and were verified by Dynal 88O kits, and the results
indicate that both the seasitivity and specificity of this method reach >99%.

170 genomic DNA samples extracted from human B cell lines and 87 genomic
DINA samples prepared from human blood or saliva were tested for detecting the
presence of HLA-B*5801 following the method deseribed above. For DNA samples
derived from HLA-B*3801 positive patients, the Ct values of HLLA-B*5801 and KIR
were in the range of 2228 and 1026, respectively. The HLA-B*5801 were
recognized as positive when the range of ACt betwees HLA-B*3801 and KIR was
smaller than 7. For DNA samnples derived from HLA-B*3801 negative patients, the
Ct valge of HLA-B*5801 was about 34 and the ACL wag greater than 13, 1u all the
samples, 31 gDNA were found HLA-B*3801 positive and were verified by Dynal
SSO kits. These resulis indicate that both the sensitivity and specificity reached

>99%,

EXAMPLE 2. Detection of HLA-B*1302 and HLA-B¥380) Using CSSQ-ELISA

The procedures for earrying out CSSQ-ELISA are outlined in Fig. 3.

In general, using genomic DNAs as templates, PCRs were conducted o
prodace products which contaiu the specific regions shown in Figere 1 or Figure 2.
Rither the Forward primer or the Reversed Primer was labeled with a Ligand 1 (L3,
which was recognizable by the Molecular | linked with an cazyme { e.g. HRP)Y The
PCR reactions were designed and conducted to produce the products containing one

or more specific regions, i.c., Regions 16 of HLA-B¥1502 or Regions 1-6 of HLA-~
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B*3801. Two compsetitive sequence specilic oligonucleotides {CSSOT and CSSO2)
were designed. CSSO1 specifically recognizes one of Regions 1-6 of HLA-B¥1502 or
Regions -6 of HLA-B*3801, and C8SQ2 was designed 1o prime to the commeon
type of HLA-B¥15 {Le. non-B*1302 allefes or non-B*-5801. The CSS01 was

labeled with Ligand 2, which is recognizable by Molecudar H coated onto a reaction

W

plateor strip.  The PCR products thus obtained were hybridized with the two (8805

on the reaction plate or a strip . After washing away sny free molocule, substrate of

the enzyme was added to the reaction plate. The enzymatic reaction, signaled by the

presence of a color, is indicative of the presence of HLA-B*1502 or HLA-B¥5861.
10

EXAMPLE 3. Corrclation Between CBZ-induced SIS/TEN and HEA-B21302

A total of 238 ADR patients (Mongoloids or Mongoleid descendents) were

recruited either from Chang Gung Memeorial Hospital or from several other medical
centers throughout Talwan for this study. Thelr drug-taking bistory including dosage
15 and dutation, and the phenotypes of ADRs were recorded. The diagnostic criteria of
clinical morphology were defined according to Roujean, I, {nvest Dermatol.,
102(63:288-308, 1994, For example, SIS was defined as skin detachment of fess than
10% of body-surface arca, overlap SIS-TEN as skin detachment of 10-30%, and TEN
ay geeater than 30%. SIS, overlap SIS-TEN and TEN are collectively reforred to as
W SISITEN
For each patient, the suspected drug was withdrawn and the patient observed
for symptoms, Patients who developed a cutancous ADR that did not subside upon
withdrawal of the drug were excluded.

Aceording to the criteria deseribed above, 112 pationts were diagnosed with

~3
74

SIS/TEN and 126 paticots had & milder bypersensithvity reaction to various drugs.
Among the 112 SIS/TEN patients, 42 were exposed to CBZ (fegretol), 17 had taken
alfopurinol, and 53 were ander medications other than CBZ and allopurinol.

73 tegretol-iolerant patients were included as controls. Volunteers from the
general population of Taiwanese (= 94; age range: 2{ to 80 years) were also

30 recrpited. The study was approved by the institutional review board, and informed
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consent was obtaised.

All of these patients were subjected 10 genotyping. Briefly, reagents for
performing a reverse fine blot assay using sequence-specific oligonucleotide (S50}
were purchased from DYNAL Biotech Lid. (Bromborough, UK} PCR products were
generated using biotinylated primaers for the second and the third exons of the HLA
class I or class 1§ loct, and then hybridized 1o a Hine blot of 880 of probes
immobilized on a nvion membrane, The presesce of hiotinylated PCR product bound
to a specific probe is detected using streptavidin-horseradish peroxidase (HRP) and 2
chromogenic, soluble sabstrate to produce a blue “line” at the position of the positive
probe. The probe reactivity pattern was interpreted by the genotyping software Dynal
REELI™ 88O (DYNAL Bictech Lid.; Bromborough, UK}, Potential ambiguities were
further resotved by sequence-based typing and DNA sequencing perforned according
(o the IBWG Technical Manual (International Histocompatibility Working Group),
see Genomic Analysis of the Human MHC DNABased Typing for HLA Alleles and
Linked Polymorphisms. Marcel GJ. Tilanus, Editor in Chief, ISBN No. 0-945278-
092-0.

To some patients, SNP genotyping was performed using 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 ANTPs were
dephosphorylated using the shrimp alkaline phosphatase (Hoffman-LaRoche, Basel,
Switzerland}, followed by primer extension. The purified primer extension reaction
was spotied outo a 384-clement siticon chip (SpectroCHIP, Sequenom), analyzed
using a Bruker Biffex I MALDE-TOF SpectroREADER mass spectrometer
{Sequenom) and speetra processed with SpectroTYPER (Sequenom).

Allele freguencies in the different groups were compared by the Chi-square
method with Yaies correction by constructing 2x2 tables, P values were corrected for
comparisons of multiple HLA alleles (Pe) by multiplying the raw P values by the

observed number of HLA allsles present within the loci, (Odds ratios were caloulated

rash 13*1301/4001 55 ,
PCT/US2007/068782

rash



macul opapal ar rash 13*4001113*460 .| 56, Carbamazepine ,erythema nultiform
13*4601/ 13*540 | 57 Carbanwepi ne nmacul opapul ar rash 13*4601 58

Car banmazepi ne erythema nultiform 1344601/5101 EXAMPLE 4, Correl ation

Bet ween Al | opuri nol -1 nduced &M EN and El LA-B*5801 1-11A43*5801 was found
to be assosvatmdiaeish al | opuri nol -i nduced 5 SIS/ TEN. THCI/USRM7/B:8382l el e was
found in all 17 (100% SIS/ severe ADR patients treated domno!. (Tables 3
and 4), but was found in only 18% of the general Taiwanese popul ati on (odds
ratio 155, sensitivity 100% specificity 82% positive predictive val ue

84. 7% negative predictive value 100% Pc=3.7x1(l1"). These results suggest
that |i1tA43*5801 is a useful genetic marker, either alone or in

combi nation with other genetic markers, fbr assessing whether a patient

t aki ng al | opwidhNRldahSs Abdifidatidin, hakh 0N 6)5apiNG IS [ebhnihhiec falibe 3,

: HLA-B*5801 frequency in 17 Taiwanese patients w th aliopurinotinduced
severe cut anéJls"ABRs 5Al | el e PatientsControl sl aControl s2bX2odds rati oPc
N=17n=142n=94 B* 580hod in(18R%) 20848331} 4RREH e 80A-R kb (HDA8* 5801 17.

0 0
(10099 17(18. %Ql é&) \Z%ég%c;gé& 934;)3%8&% with drug-induced SIS/TEN, particularly in

5 patients receiving CBZ {tegrotol).

Table 1. HLA-B*1302 frequency in 42 Tabwanese paticuts having CBZ-induced

SIS/TEN
10
. . o ; Cdds
Allele Patients  Confrolsi®  Conbrols?®  Controls3® X2 Ratic B
N=42 N=142 N=04 N=73
B 502  42{100%) S{8.3)% 137.28 %447 3gxi0w
B*B02 42 (100%) 5{5.3%} 110.818 1383.2 2.15x10-%
BU1502  42{100%) 3{4.1%) 83938 1712 G102
2 patients who had milder ADRs other than S48
& general Taiwanese population
¢, patients who are CBZ-olerant
X2, Chi-square with Yales corection
15 P, calcuated by mulfiplying the raw P values by the ohserved numbey of HLA-B alleles (35

HLA-B*502 was detected in 42 of 42 (100%) SIS/TEN patients who
received CBZ. The aliele was also found in 17 of 53 (32%) SIS/TEN patients who
received other drugs {8 phenyioin, 2 allopurinol, 2 amoxicillin, I sulfasalazioe, 1

20 ketoprofen, T Thuprofen, and 2 unknown drugs). Particularly, 8 of 17 patients
{47 .05%) who developed SISSTEN after taking phenytoin also carried the HLA-
B¥1502 allele. On the other hand, the aliele was only found in 4.1% (3/73) of the
CBZ-tolerant group, 0% {0/32) of the phenytoin-tolerant group, 6.3% (9/142) of the
patients who had milder ADRs other than 8IS, and §,3% (5/94) of the general

25 population. By using the tolerant group as a control, the odds ratio, sensitivity,
specificity, positive predictive value, and negative predictive value for B*1502
associgted CRZ-indoced SISSTEN, were 1712, 100%, 95.80%, 86.0%, and 100%,

respectively. With such s high predictive value and sensitivity, typing of this HLA-B



a, patients who had ADRs ot her than all opurinolinduced cutaneous ADR b,
general Tai wanese popul ation X2, Chi-square with Yates correction Pc,
calculated by nultiplying the raw P val ues by the observed nunber of HLA-B
alleles (35). IS Table 4. Phenotype/ genotype data of patients with

al | opuri nolWe AWHE¥A3Scut aneous ADRs Patient | D Suspect edP(/YRg007/068782

Phenot ypei | | | LA-B Genotype 59 allopurinol S.1SB*0705/B*5801 60 ttlIwrinol
SJS 13*4001113*5801 61 all opurinol SJS 13*1554/1v*5801 61 all epurinol SJS
B*3901111*5801 63 al | gpnri nol

allele can be ysed in identifying higherisk patients for drug-induced SISTTEN,
particelarly CBZ or phenytoin induced SISTTEN.

The mild ADRs induced by CBZ was foond to be associated with another
affele, HLAB*4601. 10 cut of 16 (62.5%) of the patients with these milder reactions
to CBZ had HLA-B¥4601. In contrast, the allele was only found 1 26% (19/73) of

(¥

the CBZ-tolerant group. The odds ratio for B¥4601 associated CBZ-indoced wilder
cutancous ADRs was 4.73. Consequently, HLA-B*4601 can be used in the risk

assessment for mild cutangous ADR induced by CBZ.

18 Table 2. Phenotype/genotype data of patients having CBZ-indneed cutancous

ADRs
113 Suspected drug Phenotype HLA-B Genotype
i Carbamazepine SIS B*1502/B+3302
2 Carbamazepine SIS B 1502/B*3504
3 ;Carbamzmepine SIS B¥1502/B*4006
4 IC.':arbamazepine SIS B¥1502/B*3802
S Carbamazepine SIS B¥I502/B*3802
Is ;ﬁi{:}“f&;‘;‘?‘m SIS B*1502/B*3802
7 Carbamazepine SIS B*1502/8*4001
8 |Carbamazepine S35 B*1502/8%3901
9 E(Tarbamazepine SIS B*1502783%5801
10 Carbamazepine SIS B*1502/B*5801
i Carbamazepine SIS Br1502/83¥%1525
12 Carbarazepine AR B*15302/B¥4002
i3 Carbamazepine S48 B*1302/8%4006
14 Carbamazepine S8 B*1302/B*3808
15 Carbamazepine Overlap SIS/TEN BEI301/B*1502
16 Carbamazepine Overlap SIS/TEN B¥ 1502/B*3504




SJS 13*5801 64 al I ("wno/ SJS 13*3901/13*5801 65 al |l opuri nol

SJS

13*3901113*5801 66 al | opurinot SJS B*40011134' 5801 67 All opurinol SJS
SJS 13*4001113*5801 69 al l opurinol SJS and
vasettlitis on | eg B*4601/13*5801

13*1502/ B*5801 68 al | opuri nol

WO 2007/134235 PCT/US2007/068782
I Suspected drug Phenotype HEA-B Genetype
17 Carbamazepine SIS B 13027873862
18 [Carbamazepine SIS R*1502/B%4601
19 I(.Tarbzmmzwpine NN B*1301/B¥13502
20 Carbamazepine SIS BR302/B8¥3801
21 Carbamiazepine 518 B*1502/8¥4601
 (Crbamspine gy 571502
23 Carbamazepine SIS BEIS02/8¥3501
24 Carbamazepine SIS B*1502/B%4601
25 Carbamazepine Si8 B*I502/B*4601
26 Carbamazepine SIS B*1502/8%5801
27 Carbamazepine SIS B¥I501/B* 1502
28 Carbamazepine SIS B [502/B*4001
29 Carbamazepine SIS B¥I502

carbamazeping,
30 meloxicar, sulidane, (8IS B¥1502/8*580}
phenytom
31 Carbamazepine SIS B¥1502/4601
32 Carbamazepine SIS B¥ 150275801
33 Carbamazepine SIS B*1502/4801
34 Carbamazepine SJS B*150G2/6502
33 Carbamazepine SJS8 B*1502
T e 848 B1502/4002
37 Carbamazepine SJdS B*1502/4001
38 Carbamazeping SJS B*1602
S i 545 B502
40 Carbamazepine Qverlap SIS/TEN B8*1602/4001
41 Carbamazepine i(} verfap SIS/TEN B8*1502/4601

234



70 71 al l opuri nol
8*4002/ 13*5801 Pati ent

, . allopurinol

&S, and liehenoid & S 8*4001, 13*5801
ID 72 73 74 75 Suspected drug Phenotype H A-B

Genot ype B*4001/13*5801 13*5101/13*5801 13 1301/ 5801 Ws801

al I opurinol Si S

WO 2007/134235 PCT/US2007/068782
3] Suspected drug Phenotype HI.A-B Genotype
42 Carbamazepine SIS 81602/3802
43 Carbamazepine macuiopapular rash B¥3801/874601
44 Carbamazepine erythema muoktiform $3%4001/8%4601
45 iCarbamazepine maculopapular rash B*1301/B%4001
46 Carbamazepine And angiocdema BE4601/B*5401
47 {Carbamazepine macuiopapular xash B4001/B%4601
48 girz?gd?epme maculopapular rash B*4001/8%4001
49 §Ca:rbamazepine maculopaputar rash B*1301/B*5s62
50 ICabamazepine :éfn‘;;;;'ﬁ‘iir orband uaeo1 /845801
31 Carbamazepine Maculopapular B*4601/B*3801
532 Carbamazepine And angioedema B¥4601
33 Carbamazepine macutopapular rash BH4001/B*S101
34 Carbamazepine macuiopapular rash B¥1301/4001
33 iCarbasmazepine maculopapular tash B*4001/8*4601
36 i(iarha:mazepine erythema multiform B*4001/8*3401
57 Carbarazepine macalopapular rash B*4601
58 Carbamazepine erythensa multiform B*4601/5101

EXAMPLE 4. Correlation Botwesn Allopurinol-Induced SIS/TEN and HLA-B*S881

HLA-B¥5801 was found to be associated with alfopurinolinduced

5 SIS/TEN, This HLA-B allele was found in all 17 (1060%) SJS/severe ADR patients
treated allopurinol (Tables 3 and 4), but was found in only §8% of the general
Taiwanese population (odds ratio 133, sensitivity 100%, specificily 82%, positive
predictive value $4.7%, negative predictive value 100%, Pe=3.7x10""). These

results saggest that HEA-B*5801 is a usefud genetic marker, either alone or in



al l oprinol fi SS al I opurinol TEN al | oprinol & S EXAMPLE 5.

Correl ati on between M.A-B*5801 and All opuri nol -i nduced I TSS

1-11. A 43*5801 was al so found to be linked to allopurinol-inducedl-1ISS,

whi ch includes cutaneous rash (e.g., diffuse rnacuopapul ar, exibliative
dermat i ti s)WO2M¥&¥235 5 tosinophilia, atypical circul atiP&d/USHIpPEE2 es.

| enkocytosi s, acute hepatocellular injury, or worsening renal function
(Arellano et al., Ann. Pharnacother" 27:337, 1993). 31 patients were
studi ed, anong which 21 had &S, 3 SISITEN, I TEN, and 15 FISS. In all
enrol |l ed cases, allopurinol was regarded as the offending drug if the 10
onset of ADR syndrones occurred within the first 2 nonths of all opurinol
exposure and the ADRs synptom di sappeared upon wit hdrawal of the drug.

Pati ents wi t kowbiyatioh with ethbrglchaininnadesoiodistasomswingre: pickivded. absence of
symptons aftef re-exposure 1o.allopuriol, and patients with mlder skin
eruption who a‘%‘l’i’éfgmgg’td?ﬁ%eff{&Lgﬁ@‘@%{’:}ge’r{g& of SE or TEN. 15The onset of fISS
synptons for all of the 31 patients was within the first 2 nonths of

al | opuri nol &xplsuiid.AaRthse! fraqicect in 17 ddivansse putiritsarittedlopwiiingdi n 2 days of
re- exposur e ndpeal seoperétmpions YAB ve patients received other drug(s) in

addi tion &0 ?Ahézé)pvézieaggh bitheditel 1 dopgispal T egor dggdseneal ed no A DRs when
t hese concom tant nedications were taken without allopurinol. Al patients
had hyperuricenia&Hd/ or 208¥aty ar®itis. as well as other chronic

i Il nesses, including hypertension (14131),

B804 17(100%)  26(18.3%) 472 15386 2.1xi0%
B*5801 17 (100%) TE80%) 4T 155 37x10

10
3, pafients who had ADRs other than alfopurinol-nduced cutaneous ADR
b, general Talwanese population
¥2, Chi-sguare with Yates correction
P, caloulated by multiplying the raw P values by the observed number of HLA-B allelas {35}

15 Table 4. Phenotype/genotype data of patients with allopurinol-induced

cutaneous ADRs

ll’atient ID Suspected drug | Phenotype %HJLA—B Genotype
39 allopurinol SIS g15'5"‘(}7(}:3:"8'”-":‘sx(}2
60 tlopurinol SIS B*4001/B*35801
61 §3‘ﬂqpminoi SIS B*1554/B%3801
62 lalloparinol SIS R*3001/B*5801
63 §a¥k>p'ur§no¥ Sis BYS8G1

64 §a§lopw§m)§ SIS BA3961/B¥5801
63 allopurinof SIS B23901/8¥5801
66 alloparinof SIS B44001/B%5801
67 Allopurinol SIS B*1502/B75801
68 alopurinol SIS B*4001/B3*5801
69 %ai‘iepurizmi SIS and vascuditis on leg B¥4601/B*5801
70 §ai‘lopurinei &JS, and lichenoid B*4001/8*5801
7 illopurinol SIS B*4002/B*5801




chronic renal disease (16/31), and diabetes (9/31). Ni nety-ei ght
gouty arthritis patients who had been on allopurinol for at |east 6 nonths
(mean= 38 nonths, range- 6-107 nonths) with no syndrones of ADRs were
included as_the allopurinol-tolerant control. The sex distribution of

tol erant groRp%4342¥onpar abl e to general preval ence of Hdi¥SPH S Phese
peopl e. Furthernore, 93 normal subjects served as the normal control group.
The denographic variables of these 3 groups are Shown in Table 5. 5 Table
5. Denographi c vari abl es, dosage and duration of allopurinol exposure in
severe ADits patients, tolerant patients4 as well as normal subjects

Tol erant n=98) ( Nornal Subjects ri=93 Sex Severe ADRs 0=30 Mal e 12 89 51
Female 19 9 41

Patient ID  Suspected drug | Phenotype §HLA-8 Genotype
72 wilopurinot SIS B24001/B*5801
73 atloprinol SIS 84510185801
74 Eaﬂupurizwi TEN B*{301/56&01

75 §a¥1<>prizmi SIS B¥3801

EXAMPLE 5. Correlation between HLA-B*3801 and Allopurinol-induced HSS

HLA-B*5801 was also found to be linked to allopurinol-induced HSS, which
inchsdes cutancous vash (e.g., diffose macoopapudar, exfoliative dermatitis), fover,

5 eosinophilia, atypical circulating lymphocytes, leukoeytosis, acute bepatocelludar
injury, or worsening renal function (Arellanc et al., Ann. Pharmacother,, 27:337,
1993).

31 patients were studied, among which 21 bad 8I8, 3 SIS/TEN, | TEN, and
13 HSS. In all enrolled cases, allopurinol was regarded as the offending drug if the

10 onsetof ADR syndromes occurred within the first 2 months of stlopurinol exposure
and the ADRs symptoms disappeared upon withdrawal of the drug. Patients with any
of the following conditions were excluded: absence of symptoms after ve-exposure to
allopurinel, and patients with milder skin eruption who did not meet the criteria of
HSS, SIS or TEN.

13 The onsel of HSS symptoms for all of the 31 patients was within the first 2
months of allopurivol exposure and 2 patients bad a second attack within 2 days of re-
exposure 10 allopurinol. Twelve patients received other drug(s) in additios fo
aflopurinol, but their medival records revealed no ADRs when these concomitant
medications were taken without allopurinol. All patients had hyperuricenda andéor

20 gouty arthritis, as well as other chronic ilinesses, including hypertension (143 1),
chronic renal disease {16/31), and dizbetes (9731

Ninety-¢ight gouty arthritls patients who had been on allopurinol for af least 6
moaths (mears 38 months, range™ 6-107 months) with no syndromes of ADRs wore

included as the allopurinel-tolerant control. The sex distribution of tolerant group i



Age (years) Median (range) 57.9(18-91) 57.3 (21-84) 53.9 (22-91)
Al | opuri nol dosage (ng/day)& Median (range)143.3

(50-300) 159. 2(100- 400) Nonel Duration of allopurinol exposure 1 Median
(range) 28. 2 days (1-56)38 nonths (6-107)None : EILA-11*5801 all el e was
present i nWQM00BI¥A[0% of the patients having 10 al | op&H U PEIR2ed severe
ADRs, in 16 (16.3% of the 98 allopurinol-tolerant patients (odds ratio
315, Pc <1l.e), and in 19 (20% of the 93 normal subjects (odds ratio 241,
Pc <10-13). Relative to the allopurinol-tolerant group, the absence of

HLA- B*580 | had a negative predictive value of 100% for allopurinol-induced
ADRs, and the presence of this allele bad a positive predictive val ue of
66% 15Accordingly, FILA-13*5801 is a useful. marker with high specificity
(849 and seneipaablatty génd@08fvadence dlgho puChimost pdopdubethewave PEngddNs, i ncl udi ng
cut aneous AD_Rs..(.e€. sy N, . ) BY- L Qli=d & DRESS (drug
reaction with %gShYg%%ﬁglﬁﬁa}égn}gug}%lt%@p bqgg(ririﬁo%& El‘@kﬁﬁwgﬁg Cenetic

Mar ker s Equi wekpyite showilU M3 1502 or FI LA-B*5801 20Genetic markers near
an MLA allele of interest tend to co-segregate, or show a |inkage

di sequilibrium with the allele of interest. As a result, the presence of

t hese mar Rer érr;}’lé‘éu W‘&F’%{ﬁﬁt‘h'g’téﬁ‘f&”ﬂ"éﬂ dogiree apd funation ol RUEBRFRPLEPPSHRI presence of
tbe To test StHE APRY Rpdisets tperagbpatisptsats veiaf famehtudsiet i ¢ markers in
patients with ADRs, several markers in. the 141..A-B"1502 hapl otype were
determ ned fior their associshktoADREtN ADR S. | g%eed, NhdofSungdelcer § of t he

Hi ...A-B*15Q2 hapl ot ype, suchast) DRBL* 12857 iF8501. ome8n6, A9) 101, and
M CA*019, hga@esa significantly 5 high frequency in Si Si TEN patients who had,
been exposed tvnC. 13Z (Tabl e 6)2 Mar k¢ s associ ated2wi th
1-11... A | PRg80kmalsvere also det & mned. Allel®e distribhutidh was.abhalyzed in
4 patients Whigeiwere honozygous for | CA-B*5801 and the ancestral hapl otype
of this all &l etedastraedi ned a8¢{IR¢Budi ng FFBAIA%R303, CA*E302) B*5801. and
DR131CC301. ;HMipmraviciestsiak/dmapl ot ype was presented in 12 10 (38.Y% of the
31 al | opuri rjoiMeARIRSanpat | ent Y3 FaBd® 7) , BTN in 7. 1%w¢ the tol erant
pati ents and Maraf¥ ahdpheannierpgmke subj ects. Table 6. Correl ati on bgt ween

mar kers of B* h&O&s :apgest r ab.2 apdi oty pe sisansihdBRS ™) None

HLA-B*S801 allele was present in all 31 (100%) of the patients having

10 allopurinol-induced severe ADRs, in 16 {16.3%) of the 98 allopurinol-tolerant
patients (odds ratio 315, Pe < '2.0‘55}, and in 19 (2096 of the 93 normal subjects (odds
ratio 241, Pe <107 Relative fo the allopurinol-tolerant group, the sbsence of
HEA-B*5801 had a negative predictive value of 100% for allopurinol-induced
ADRs, and the presence of this allele had a positive predictive value of 66%.

15 Accordingly, HLA-B*380] is a useftd marker with high specificity (84%) and
sensitivity {100%) for allopurinol-tnduced severe ADRs, inclading cutaneous ADRs
(e.g., SIS/TEN or HSS8) and allopurinol-induced DRESS (drag reaction with

eosinophilia and systemic symptoms),

EXAMPLE 6. Guonetic Markers Equivalent to HLA-B*1302 or HLA-B*3801

20 Genetic markers near an HLA allele of interest tend o co~segregate, or show a

linkage disequilibriom, with the allele of interest. As a result, the presence of these

markers {cquivalent genetic markers) is indicative of the presence of the allele.



Cl TZ SIS/ TEN CBZCBZ M | der Tol erant Al I opurinol SJSITEN General Popul ation
(a-42) (n'-16) (n-73) (n-17) (tr-94) HLA-B*1502 42 (100% O0(0%3(4.1% 1
(5.8% 5i5.3% H A-Ce080 / 38 (90% ND10(13.79% 2 (11.7% 10 (10.6%

HLA- Ow* 0806 3(7.19% NDO(0%
WO 2007/134235 PCT/US2007/068782

To iest the incidence of potential equivalent genetic markers in patients with
ADRs, several markers in the HLA-B*1502 haplotype were determined for their
association with ADRs. Indeed, HLA markers of the HLA-B¥ 1502 haplotype, such
as DRBI*12G2, Cw*0801, Cw*0806, A*1101, and MICA*019, had a significantly
high frequency in SISTEN patients who had been exposed to CBZ {Table 6).

W

Markers associated with HLA-B¥3801 were also determined. Allele
distribution was analyzed in 4 paticnts who were homozygous for HLA-B¥380] and
the ancestral haplotype of this sllele was defined as including HLA-A%3303,
Cw*0302, B¥5801 and DRBIY030]. This ancestral haplotype was presented in 12

10 {38.7%) of the 31 allopwrino-ADRs patients (Vable 7), but only in 7.1% of the

tolerant pstients and 9.7% of the normal subjects.

Table 6. Correlation between markers of B*1302- ancestral haplotypes and

ADRs
CRZ CBZ CBZ Altopurined | Geaeral
SIS/TEN Milder Tolerant SISTEN Population
{(n=42) (16} {=73) (72173 (n-04)
HLA-B* 1502 42 (3100%) | O{0%) 344,1%) 1 {(5.8%) S {5.3%)
HLA-Co*0R0} 38 {908%) ND 16 {13.7%) UL 10 (10.6%3)
HLA-Cw™0806 3{7.1%) ND 0 (0%0) € ¢0%) 0 (04}
HEA-A®L1GE 31 {73.8%) ND ND ND 28 (29.8%)
HLA-DRBI*1202 35(83.3%) | ND ND ND 19 (20.3%)
18
Table 7. Freguencies of individual or combined loci of HLA-B*3801 ancestral
hapletype in patients with allopurinol-induced severe ADRs, allopurinol-tolerant
patients, and in normal subjects
20
Allopurinni- Alopuringl- Normal
ADRs foferant Subjects
{a=31} {n=98) {n=93}

Be5801 31 {100%) 16 {16.3%)" 19 {20.49%%)°
CWHI0 20 (93.5%) 15 §15.3%) 19 {20.4%)
A¥3303 20 {64.5%) 18 {18.4%) 20 {21.5%)




0 (0% O (0% HLA-A41101 31 (73.8% ND ND 28 (29.8% HLA-DR B11 1202 35
(83.3%9 N )ND ND 19(20.29% Table 7. Frequencies of individual or conbined
| oci of I MA-W801 ancestral haplotype in patients with allopurinol-induced
severe ADR,s, allopurinol-tolerant patients, and in normal subjects

. Al l opuri ndYO 208P3134236 - (n=31) Al |l oputiool - tolerant ¢l "PCIUSD7/0¢8783801 31
000%9 16 (16.3% 1 Ow 0302 29(93.5% 15 (153%

DRBI*030} 21 (67.7%%) 14414.3%) 1415.1%)
B¥SR0Y, Cw 0302 29 {93.5%) 15 (15.3%) £9 (20.426)
BE5§01, Cw?0302, A¥3303 20 {64.5%6) 13{13.3%) 16 (17.2%}
BESR0I, Cw*0302, DRBIMG30! 19 {61.3%} 9 (0.2%) 10 (10.8%%)
BASE01, w0302, A$2303, DRBI0301 12 (38,796 7 7.1%) 3 9.7%)

b Odds ratin {AHopurinol-ADRs Tolersnt): 315 (95% CL, 18.3-5409.53, po= 7.5 x 1™,
* Oddls ratio (Alopurinol-ADRs Normaly 243 (95% CL 11, pem 60 X i

MHC markers associated with HLA-B*5801 were also delermined using short
tandem repeat polymorphism assay (STRP).  Briefly, twenty highly polymorphic
3 microsateilite markers focated in the MHC region were selected from NCBI database
{i.e., DOS25E, DES2972, DESSH), DES26S, DOS3ER, DES2E14, HLAC CAlL,
HLABC_CA2, MIB, MICA, TNFd, BAT2_CA, DES273, D6S1615, DQCAR,
G31152, DAS2414, DESIRGT, DOS1560, and DES1583). The average heterozygosity
of these markers was 0.72 with an estimated spacing of 230kb.
it Primers were designed based on the sequences of these markers described in
the datsbase, PCRs were carried out to amplify and detect the presence or absence of
these markess in pationts using GeneAmp 9700 thermocyclers (Applied Biosystems,
Foster City, CA, USA) (in a 5-ul volume containing 10 ng of genomic DNA and 0.33
M of each primer). Up to 6 PCR products having appropuiate sizes and displaying
15 fluorescent signals were pooled before capiary gel electrophoresis. The size of
polymorphic amplicons was determined by electrophoresis of ABI 3730 DNA
sequencer {AppHed Biosystems), using the LIZS00 size standard as an internal size
standard {Applicd Biosystems). Allele sizing was caloulated using the GENMAPPER
program version 3.0 (Applicd Blosystems). Allele calling and binning were
20 performed using the SAS program. Three CEPH conirol individuals (1331-01, 1331~
02, 1347.2) and H20 were included in all genotyping experiruents for quality control
PULPOSEs.
An alicle block located between HLA~C and TNFd  was found in the

alfopurinol-dnduced ADR patient group, but not in the atlopurinol-tolerant group,

~4(-



A*3303 20(64.5% 18 08.499 -39- WD 2007/ 134235PCT/ 1JS2007/ 068782 DR
B1*0301 21 (67.7% i%$1$.$% 14(13.1% B*5801, Ow0302 29 (93.5% 15 (15.3%
19(20.4% 135() 1, Ow*0302, ML303 20(64.5% 13 (133% 16 (17.2% 8*5801,
Cw* 0302, DRB1*0301 i 9 (61,3% 9(9.2% 10(10.8% 8*5801, Ow0302"k*3303,
ORB | *030WQ 2007/332360)) PCT/US2007/068782

using a linkage dissquilibrium plot. In this block, a baplotype (MIB*35&-MICA206-
TNFA* {40) near the HLA-B allele was identified. The association of this haplotype
with ADRs i consistent with the assacigtion of HLA-B*5801 with the same ADRs
{p=0.0018). By using STRP markers and sequencing of the MICA allele, all

W

altopurinob-induced ADR patients were found to carry the same B aliele (B*3801),
MICA allele (MICA¥00201 ) and TNF STRP marker (INFd*140). Except for ane

patient, alf others were also found to carry the same MIB marker (MIB*358).

EXAMPLE 7. Cross-Reactivity of CBZ-Reactive T Cells 1o Oxcarbazepine and
10 Licatbazepise
Two patients having CBZ-nduced SIS/TEN were recruited from Chang Gung

Memorial Hospital. One of the paticnts carried HLA-B*1502/B¥4601, the other
HLA-B*I502/8*5101. Genomic DNAs were exiracted from the patients using
PUREGENE DNA purification system (Gentra systems. Minnesota, USA). The HLA-

15 B alleles were verified using sequence-specific oligonucleotide reverse line blots
{DYNAL Biotech Lid., Bromborough, UK.},

Peripheral blood mononuciear cells (PBMCs) ware isolated from the patients
by Ficoll-Isopaque (Pharmacia Fine Chenicals, Piscataway, NI} densily gradient
centrifagation. A portion of the PBMCs were transformed by Epstein-Bar vinus ©

26 establish auvtologous B-cell ines.

T colls reactive to CBZ were expanded as desoribed below, PBMCs prepared
from the patienis were caltured in complete RPMI medium containing 10% heat~
insctivated human seramt, 1L-2 (25U7ml), and CBZ (25 pg/mi)(Sigma) ina 37°C, 5%
CO4 incubator for 7 days. The T cells were then expanded by co-culturing with

25 iradiated (50Gy) antologous B cells in the presence of CBZ for 10 days. After 2
cycles of the above co-culturing procedure, the CBZ-activated T cells were collected
and subjected to ELISPOT assays (eBioscience).

The CBZ-reactive T cells were tested for their cross-reactivity to compounds
e.g., CBZ 10, 11-cpoxide, Oxcarbazepine {brand name: trileptal), . Licarbazepine, and

30 sunlindac. Briefly, T lymphocytes (S5xi 0° cells) were mixed with autologous B cells

(3x10° cellsy in 200 wd RPMI medium containing 10% FRBS in the presence or absence
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7(7.1% 9 (9.7% Cdds ratio (Allopurinol-ADRsi Tolerata): 315 (95% C1,

18. 3-5409.51, iv,: 7.5 x Odds ratio (A llopurinot-ADRsi Nermal): 241 (95%
cl, )4.1-4111), pc. -- 6.1 x W C markers associated with I11:A-B5801
were al so determ ned using Short tandem repeat pol ynorphi smassay (sTRP).
Briefly, tWeOR807M3433 y pol ynorphic 5 microsatellite narl&GVE200306878% in t he
M1C region were selected. from NCal database (Let, D68258, 1)682972, DCSS
0, D6S265, D6S388, D682814, 111.:AC CA1, MIB, M CA, TN fki, BAT2CA, D68273,
D6S1615, DQCAR., (351152, D6S2414, D681.867, D681560, and D681583). The
average heterozygosity of these markers was 0.72 with an estimted spacing
of 230kb. 10Priners were designed based on the sequences of these markers
described in the database. PCRs were carried out to anplify and detect the
presence or aiisesGemnphmihthecelinkdrethsn inmbpaﬁ rent mmmimg “@enaérrp 9700

t hernmocycl ers., (Appl i.ed Bigsystens oster 1 vol une
containing 1 f-if&(ﬁg%}aigg%&%“&im% FG 3‘%“*’8“’@/ i ’83*&:% %Z‘fﬁé “‘”‘Up to 6 PCR

product s haVit%uMﬁpéﬂtﬁi&ﬁ smms\wamdmtes plEykigodpidaake seritwgi gnal s were
pool ed bef ore, capl | | ar el .ec horesis. The size of pol ynorphic
anpl i cons wasCHEELIHELRYP g’?“’éﬁ‘é‘& PEBe BTSN g1 ARy M 3730 DNA sequencer

(Appljl eg (‘BI O|SySt Remds fmt:s:hrsgmtijngz.\ldilchtlzwﬁm-&easta awaxlrxdnfmwm%er nalh si ze
st andar Appl i i,Qsysteng) . Al lele sizing was .C ulat.ed using the
CENNRPPER i g B SRRSO Rp e s P B EooRl Sifear | (g and

bi nning were 10 perforned using the SAS program Three CEPI| control

i ndi vidual s (1331-01, 133. 102 11‘%}6&*2\} ﬁﬂ;L;@Q Were included in all

genot ypi ng experinments for 06n purp An allele block
| ocat ed bet ween | AlLAS @ é:mwﬂmbé @scmgiufa mﬁdcat:m tnkbeh&amprdmnw -induced ADR
patient gypu 0 lo ) ing a linkage
di sequi | | s Bﬁqmpi?ﬁwﬂ M”E‘f‘% i‘géé‘l?%H E%“%F%*?"‘?*a‘g’”?& P b D06 T 140)
near the B LAﬁBnaMéflﬂ@r%a@msdénﬁmér,wwamhér 5&*§§@@P*§§&Lorﬁh®f enfes§ s hapl ot ype
with ADRs is &%&%!}f%ﬁﬁ:@%tl}%&& LBLRATRAGL %&ﬁ%ﬂgf‘m logdobfls Fa28QLic Wi th the same
ADRs (p----0.0 By using SIRP markers and. sequencing of the M CA
allele, all arioplernsRRGUEBHARSati ents were found to carry the same 13

al l el e (B580 1) MoGAnaishal &s&;MQAXQQ%QJd h ﬂﬁr&d LIA\LaE;;.&I(BRmH%ker
(TINI NI*140) Eg{a for one patient, al %s were al so found to carry

the same M I‘*‘ﬁr‘rﬁffa ragigpstigs ol ?r““‘*E)mvP’LE“ f""d BRI daRariing from thy syt

ﬁBl - Reatci:;t3 Izve ahd Q@léd ﬁéjué?;%ﬂfﬁf&&ﬁ&&k%w&ﬂﬁd T}ﬁdxbt%%ﬂixbﬂﬁﬁﬁkh@ﬁwnﬁm patients
avi ng i nduce wer.e recruife rom.Chan

Foop Lal - ond i it R DGR BY THR OB Ea 86 45 PRAR of her

HLA- B* 1502113&5&@31*@{@&&9&1\&0% were extracted fromthe patients using
PUREGENE DNA purification system (Gentra systens, M nnesota, USA). The
:/-11-A- 15B alleles were verified using sequence-specific oligonucleotide

reverse line blots (DYNAL Bi otech. Ltd., Bronborough, U K .). Peripheral

bl ood nononucl ear cells (PBMCs) were isolated fromthe patients by

Fi col |l -1 sopaque (Pharnacia Fine Chem cals, Piscataway, NJ) density gradient

centrifugation. A portion of the PBMCs were transfornmed by Epstein-Bar

virus to 20establish autologous B-cell tines. T cells reactive to CBZ were

expanded as described below. .PBMCs prepared fromthe patients were

cultured in conplete RPM . nedium containing 1.0% heat-inactivated human

serum 1-1,-2 (251J/m), and CBZ (25 gaim)(Signa) in a 37t/C, C»2

i ncubator for 7 days. The | cells were then expanded by co-culturing with
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25 irradi ated (500y) autologous B cells in the presence of CITZ for 10
days. After 2 cycles of the above co-culturing procedure, the CMactivated
| cells were collected and subjected. to ELI SPOT assays (eBi oscience).

The CMreactive T cells were tested for their cross-reactivity to conpounds
e.g., CBZ 10, 11-epoxide, Oxcarbazepine (brand name: trileptal),

Li carbazepine, and 30 sunlindac. Briefly. T Iynphocytes (5x103 cells) were
m xed with autol ogous B cells (5x1 4 cells) in 200 ul R M nmedi um cont ai ni ng
10% 1'13S in the presence or absence of a test conmpound. The cells were
then i ncubated for 24 hours in the wells of an Euspar plate coated with
anti-int eé.on %Ilna(qt ibodies (MIlipore). After incubation, the supernatant
of the cel'l"® ﬁlcl &“Was col l ected and interferon-y contained therein was

det ect ed using antibody- i at ed nmet hods,.known in the art.. SResults from
this study i ng‘i'cat é@ﬁé‘?geegﬁs?%’é‘&aivg#aém p%qné%o&?igéeég%%l}?# “fo cBZ
10, | |- eRXtcd&ionG ¢pbReedh dfug, SdiHpridingdr bazepi ne, but not to Sulindac.
OTHER EI\/BCD%I\/ENEI%I_AI I E)of t he ' fgeat ures discl osgkd in this specification may
be conbi ned i rieteatinglhe prsencaf FEA\-BERR ardHeANBE 530 in aramgle obtaing

specific &rRﬁxe’B}ﬁe&eaﬁ@pl aced by an alternative feature serving the sane,

equi val en or 'simlar purpose. 'Thus, unless expressly stated otherw se,
each feature dioselatisgtheipsesemieyof &1 ABZh02endlic sampbawith an ingraasssl risk fequi val ent

or simlar features. Fromthe aboye descriptio ane._skilled, in.  the art.
can. easiWdé{?é"efhfuﬁir?‘Fc[lﬂ‘éml'g%B%EH%/’lnafFSp@H%ertgé}l?ee&lug’t‘?’ egelgfhetﬁgerﬁ? ‘grélgnt

i nvent i Onyeadidfl iVbteRRALIToRIRBA Ejridaené bOIXichpidemhdlinbcralidisaadpe drlieiseof , can
make vari ous changes and nodificatjons of the jnvention to adapt it to

vari ous 'usaezspmedlicbaepinconmetappliis thestatedr ReIBAENt s are also within the
scope of the fc%%eﬁ%%gﬁg)k%leﬁ%'of.ﬁM@h*S@Olgiln%@%ﬁlé\ivithanincre]ased'q'iém&hOd of
assessing a risk o man patient for devel oping an adverse drug reaction
i n r esponsaadversadoiiguepctionm imthe patieyt in respodst todkd dryg.t wieergin dhrcadverse firugl A- B 1502

or HLA-B*5801 i.n.a sa e obtajned fromth tient..an orrelatin
t he preséfit 108;“ ﬁfﬁ’s i}ggﬁﬁnﬁﬂladf eg%%Péipﬂ%f'ﬁﬁé‘Iﬁcrlo%lrsgggéhc? drr?%% f or anI )

adver se d§yPufiACd membalite tHecopatbixdbtat, IY-7005 pomsdafindl. t he drug, wherein the
adverse drug reaction is Stevens-Johnson syndrone or toxic epidernal
necrolysis and the drug is oxcarbazepine, |icabazepine, a netabolife

t hereof, or nodaf niThe megthod of claiwyl, sfhgreimige prrsegse &6 BEi502indeieatethy i n t he
sanple with an increased risk for an adverse drug reaction in the patient
in response to the drug, wherein the adverse drug reaction is

St evens- Johnsdh sy Tte oethodrof thaim &, whdrdiartimadirug ecoxshpsiepiner lichrbazgping. i s
oxypurinol, a netabolite thereof, febuxostat, Y-700, or nodafinil. 2.
The nmethod of claim1l, wherein the presence of HLA-B*1502 is detected.

3. The nethod of clBiemehod$rlAmN, Wherei the prserts @i HIAZBP530L i detected.

| i car bazepi ne. 4. The nethod of claim1, wherein the presence of

HLA- B*5801 i s detected. 5. The method of claim4, wherein the drug is
oxypuri nol . Fhe h&h : J i swinolher ei n the sanpl e
obt ai ned fromst'he gg}tei ent&é@gﬁ@gﬁf{e}{emlﬁx .lél'rl'lﬁlémnet hod of any of
clainms 1-6, wherein the presence of the HLA allele is determ ned by

hybridization i th 40 old PG SPLafS 1330neBRGhd Lbthd SorlHBY kflhars to the

al lele.
patient is a DNA sample.

7. The method of any of claims 1-6, wherein the presence of the HLA allele
is determined by hybridization with an oligonucleotide that specifically hybridizes to the

allele.
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8. The nmethod of any of clainms 1-5, wherein the sanple obtained fromthe
patient is a RNA sanple, a protein sanple, a cell sanple, or a serum
sanpl e. 9. The nethod of any of clainms 1-7, wherein the sanple is
obtai ned from peripheral blood, saliva, urine, or hair of the patient.

10. The method of any of clainms 1-9, wherein the adverse drug reaction is
St evens- Johnson syndrone. 11. The nmethod of any of clains 1-9,
wherein the adverse drug reaction is toxic epidermal necrolysis.

8. The method of any of claims 1-5, wherein the sample obtained from the

patient is a RNA sample, a protein sample, a cell sample, or a serum sample.

9. The method of any of claims 1-7, wherein the sample is obtained from

peripheral blood, saliva, urine, or hair of the patient.

10.  The method of any of claims 1-9, wherein the adverse drug reaction is

Stevens-Johnson syndrome.

11. The method of any of claims 1-9, wherein the adverse drug reaction is

toxic epidermal necrolysis.
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