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Recent developments of pharmacogenomics have implied that the

susceptibility to ADRs is associated with particular genetic alleles. For example,
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SIS/TEN induced by aiinpumml. HLA-B*3801 is also associated with allopurinol-
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jnduced HSS. Milder cutaneous reactions induced by CBZ, such as maculopapular
rash, srvthema multiforme, articana, and fixed drug erupbion, ave particalarly
associated with HLA-B*4601,

Aceordingly, the present application provides g method of assessing the risk of
a patient for developing an adverse drug reaction in response o a drog, including

3 performing HLA typing using a biological sample from the patient. Any HLA allele
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ncrocyiotoxicity methods, 1t also can be deternrined by detecting an equivalent
genetic marker of the allele, which can be, e g, an SNP (single nucleotide
polymorphism}, & microsatellite marker or other Kinds of genetic polymorphisins, In
other words, the presence of the HEA-B*1502, 3801 or 46{11 haplotype, rather than

30 the allele per se, is indicative of a risk for adverse drug reactions. Exemplary



_3_ WD 2007/ 134235 PCT/ US2007/ 068782 equi val ent

genetic markers of i:1.: A-B B* 1502 hapi ovpe incl ude
WORD3134231202, C; ~t*0801, C w0306, .*11 ?1. ardI/BB2007/068782

IC.r'~ *01 . Exenplary equival ent genetic markers of

11L. A-13*5i Ol includes HL A ;.M330', C w0' 02, 131

131 *030 land N C .A*0It20 | 5 Another aspect ofthe

present invention is a nmethod of phariiiacogenon.ii.cs

profiling. This nethodincl tides ~ietermin:ing the

pr esence of at |east one 14LA-B allele selected from

i AR e e B o(eaepl R e G Rda o

ICREDRO L, Wk *abfbfﬁ \es)geheichiat >fm 9 g xm g QLW& d;m genetic
det er mi ned

.ar h sg?_lll.. 13 18[)2
TR gt SV oo -85 étﬁ“ﬁl(e‘ e %*br‘ BbiEe of
aklcAdnegn alleles is determ ned. The nethod can
i optlonally co rlse the determ nation of other
3 genet \eOPPDEPSE o haprswst MypHep SgeREbFCUPABEEABER Che

%ﬁ%ﬂ&L ety ;m‘{MnEi hmﬁd?i@ﬁ ﬁlfn?r%xﬁﬁlgﬁ Ll&éiui Of 21 30Y: AL $gase or
rtaedical condition, includin exanpl e

tHelg eel ‘tﬂquférm‘@@?ﬁ@f&?\@ cherestioe chH?BéS"‘s?éi‘fééiie‘b‘Bf“??é}rh I ILA-
Qﬁ%‘fﬂ GRB%d SLb # xg% ?xla lt{hé;g I LG 1%L tu%’f aib iasn\‘%tegga%%g]gﬂt group

€. gone,,, ongf rone
wi detdrmineleustoapgél. S8 i2sand dll ehfil*m?rﬂ i b cactretdodpohe

1 %ﬁlxgr{gg}fpjig@%%ﬁ D?t%ﬁ@tgm? @tcL elg]t n&‘?\{(xd a%?‘(qft'hﬁﬂﬁ L(&?gi*gg i‘ﬁr

Yetedebaehiof gthar iqnctat aq‘iesgl dho@@kiec tadtid folrsaiat heaweumd

é‘“%\ﬁ%ﬂjm&f@f%@éﬁé apy %;seaée &3 IE&&{)M\B%L%S%S*H j ge}ng ing A&)}{f' E‘%ﬁ
e&hh@t‘ iRagboaseekeid m@fm Tad boAel3ted EDARhOEroRegineRSnglel6

e seco r beln di fferent

RO HE TS TG 18] el bR whet her
t he p&NuGﬂﬂmCiﬂ[ KdQ@S of iR :ﬁﬂ;b@dnﬁm Qﬁmlhoﬂﬁ@f @&hmnhhﬁs hether a

presence of the rst_and LSecon i ons, indicatin 9(

tl’ﬂ‘é&mt}ﬁ‘@“p*é‘t”‘éﬁwt‘“%a‘?‘r*i”e*‘s“ 194, s rhodyadeg fhe sieps o

Teddiing. aThatb e 1(55%\ igﬁh&%ﬁxﬁ}@@ﬂ&&ﬂﬁh qanoihe deseanad B¥ions
Real - Ti me ' (Ro mpetitive Sequence-Specific

g ﬁdh‘u&*l**e ot'iid év? Hyibwﬂau SFRETE A EB HipTed Vi *iwﬁmf" LS
Rl m‘\{iEnFﬂS’A}m iLdo; qli‘l A 8Pl G s&%B@ Glok R i fierent
~ regions selected from 5 Regions 1-6
20 fromyihe firsd eRPLEOR { Hydofar @mnpg@gh@ng lhl_mm@ﬁ carnes the allele of

Yharestlde ﬂ;wm@%ﬁ% firks L &%E by &u@'&n'indtupita%%@:ttiecﬁgbﬁﬁnltLaﬁ fos

pr se. CC or a ence o
[HILA- Bt“iﬂﬂz}cs HA-BF Bohat Mﬁelrcsgsonwm@skmtuﬁbr Replelime FRR or

u‘ixg {lm a lti)(é\m; :sﬁtuﬁp?( fig mt&éﬁ%d«lﬁz\!}u@l:&;x ssgss(wan{:fgﬂbd W ﬂh

on 0]
ORI 5 A-BRO-EBON e dmoiperx; imphl (@medng ‘e*s*peatmwlcy& tbjmm

&%ﬁ{}%& :Ia?gﬁ r\\upl ﬁgt OF 16 om w ons l %0?“? A~ B*aﬂ%ﬂi s s\ﬁlll}munp 10

determine tht. presence or absence of HLA-B* 1502 or HLA-B*3801, Allernatively,

LA

3
>

three or more regions within HLA-BY 1502 or HLA-B*38M wre detected.
Detection of Region 1, Region 2, and Region 3 of HLA-B¥1502 can be
achivved respectively by identifving nucleotides at positions | and 3 within Begion 1,

30 atpositions | and 6 within Region 2, and at positions 1 and 3 within Region 3
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A pationt has a “risk™ for an ADR i the probabilily of the patient to develop
an ADR is higher than the probability of the general population to develop the ADR,
The probability of the patient to develop the ADR is at Ieast about 1.5 fold, more
praferably at least shout 2 fold, still more preferably at leastabowt 3, 4,5, 6, 7. 8 or 9

30 fold, and most preferably at feast aboat 10 fold as high as the probability of the
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“Aryl” or “ArT refers to an unsaturated aromatic carbocyclic group of from 6
tor 14 carbon atoms having a single ring {e.g., pheayD) or multiple condensed rings

{e.g0., naphthyl or anthey D} which condensed rings may or may not be aromatic
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rocycly | oxy, caarboxyl, carboxylaikyl, 20
W@ 200034285 subst i tut ed al kyl, carboxyl - cycl oal kpdir/UuS2007/068782

car boxyl -substituted c cloal kyl, carhoxyla vl,
car boxyl -sa. abstituted aryl, carboxy-ilheteroaryl, ca
bogl -substituted I|-lete.roaryrl

caar boxyl het erocyclic, carboxyl-substi uted

het er ocycl i c, caarboxyl aan-ai do, cyaano, thiol.

hi oal kyl , substituted thioal kyl, thioaaryl

uhst i uted t et croaar tituted
?ﬁ&h% iR 3‘/‘?‘"“"? h]’\‘/‘&?yc1 Qar%w “‘§’G"é)‘§‘c‘t¥f‘i}t’ eg‘ka?<ﬁ *heferGayl.
oeys |-aibatdayd h&_t&‘ém@ thaU}c.hamcy&sthms L@Ei&i!ﬁtbﬂ ed

t | ai ohet eroc

é‘ﬁ@i“%ﬁé‘%\"l@kﬁ\‘%) gu‘é i (ﬁ%“i‘lb’*’“dﬁ’h"*ﬁ‘%ﬁ&ﬁé* *%‘UM atalSWar o,

RisstiQuedl R, BN ORLWidroarSURSS Y] SohsBRIQMGARMI-OS(O), -
het erocy%l ic, substituted laeterocyclic, cycloaalko

S peesgpdic (el wPeital RexyeyclihetiSPoaN§Roxy, “NRS(O): -afkyl,

SHh%&ﬁ}“L@QmQQ!ﬁb@aﬁﬁyk@%Vm»p@i@m@ﬁme%h&&ﬂ@m-akngn -
substi'tut ed heterocyc caar bonyl t ar da. i no,

mpRYywhi ﬁﬁ@éﬁ?hdﬁ?ﬁ&iﬁﬁhgﬁ‘ti%}w Yfé‘(ﬁo?)szhuaﬁokwm - 5‘&@5*)02 0
%H&%Ed&d%@@l a@li'@’ E\I{S{é() 0N fw&éc' %é&% NEG éﬁ%&d atkyl

-substituted cycl oaal Ky keny - =17 WO

2007434 R3BY PEIRYS200R- %8?8@ d!S( E3) Winsa*%humm ed -
10 fi\g{%}?ﬁ?@'ﬁs{g@%ﬁx%f@ﬁt&&k’ 4 63'3‘ \1{1‘1‘1‘3?@@ il ef%fﬁ&% INR-

Ishiestienddicfehdeyglicl monG(aQ) th%ﬁ&.\» kmetnermenﬁcﬁmt»,h (atmsbmcut ut ed

éﬁk@flmﬁ Y‘.'Olg(efb‘) imﬁg *?idmmo (Ex& g 8%@} ntu%’fl,? élax )éprv n ono-

QB crd: aeimarmamyxhw ﬂ%ﬂ1&3})&3%2{1&&;@thstddhdlbe;d‘mh e:be@@a{i wi-.
het

ﬁ\&»&&éy am nze’u g%%%y‘mf{lﬁhbuﬁtiﬁ@ ajx?m_}é %wmm ummnmgt b)d?

'\Sibm{u ddi abied hatiky differdnh RO Dtuendy WecteNRSn(th Qmap consisting of
bstltuted aryl,

(«@)ﬁtlmkﬂsz%§ﬂ\t Uﬂé;gﬂtttf(zzf&x P h‘d’t" gggf gzgq(i%g; M@Jimu oaryl,
ﬁb@mm@y&a bi@heticn NRSEGor R tie SINBS bloubth (et REQGHE hm,
NRS(O )2 -Nit-al kyl. NRS(O) 2 -NR-substituted Ak
bgpg(d) i)xy()smNpqting; pi()d\m%mg@ such as Rre-ddBstrnyh @qﬂl tt&&r lylfn by
and’(hke, NFEMJW&Q{»QQ;WA or BQINRS(O) 2 - NR- subst i t ut ed

- heteroaryl -NRS(O'. -NR-het'erocyclic, NRStQ > - NR-
W subst i'Heittedry ey erbEyel tincw%ﬁbmﬁ’n@“\ H(mawéwam no,
'@1“91&: x@ﬁq g.fué ﬁ}U{QS lutoﬂé]q(} Suhs‘? ulﬁ)é h),fam s!x , nono- and
|-ary am no, nono- su stltuted aryl)am no,
mono- “Hwtdodicld aet tosar it trafiessdd Ro3tmsH oF wsadrated group

Ll SYbshi byl gd i crﬁ’)e el rpRS. contai e £ i n&:‘?‘t. }
erf OO ML Srlb i sdtihy ol TR Y

h&me«mﬂdyemi iclp ddwieneionnrsicon tromchdiroud &msiadnszt' dftitogeh,
ahi&n Qﬂ b\\am xﬂggllé{wlf ﬁxéfg{a f“‘éﬁ?{ég}% E‘lﬁguﬁg‘ IF {“é}& oi%wlmos Lan
yh,osmhsﬁthted aryl, het: eroaryl substltuted
lietero X ihheter cycllc g su §t itute ﬁ " ;
het er o‘c@’é 4 PEROREGr SHFSOIRTHES GI0UPT YU REe gpipiutec

with from 1 0 3 substituents selected from the group consisting of oxe (=0), thioxe

LA

3
>

(=8}, alkoxy. substituted allkoxy, acyl, scylamine, thiocarbonylamine, acyloxy, amine,

30 amidino, alkylamidino, thioamidino, aminoacyl; aminocarbonylaming,

-1 K-



bl ocked by conventional bl ocking grc_>ups (such as

Boc, Cbt, term1, and the like;r, and -SO2 N RR
wob@ra3fs3i s hydrogen or al kyl.. (D "Heteroary POKRUY2007/068782

refers to the group --0-heteroar | and "substituted h

teroar'yloxy" refers to the group -0-substituted h

teroaryl. "Fleterocyele" or 'heterocyclic' refers to a

saturated or unsaturated group having a single, ring

or multiple condensed rings, containing froml to 10

carbon atons and froml| to 4 Ire <. aoatora3ti

sel ected fromthe grou si sti.ng, of n en. 25
Simnft\}}un&hnng%]gzﬁ) WQWH‘I \Ebulnh N \ﬂ %b‘liﬁmflt Q%‘VP( N,
SﬁM&l}&ﬂi@i,arﬂﬁﬁa\ iy 1IYDHS1, suk@f iu’lfdd drxﬁ‘mf\»tnﬁlﬂﬁm’ﬁ)@fh hﬁ&o’&ﬁ\\,ﬁb ),

eteroar ustltartec ''re.ersto
H‘ét‘bi‘*‘BE?/ et a‘&l“b‘l}ﬁé" i ROp v \igu ‘gtﬂf‘i %u%‘\élam wrEkaeom 1

fe@rhdx »Slxﬁ%hﬁiuk&ili’@&ts&ﬁé eh@etagthf camtine.giQUR »6@NSi sting
_of o o (= 9) hio?w (=S), al koxy, substituted
3 Apubs th‘éév} e g@i)qx gsqlhﬁiﬁétnd ‘1—‘&“’6‘6% a‘ar’bm}ikmm}dn carboxyl-

L acahiod HoatdQaid Adoan@€ ¥l ieed@LbNRy1. BnaAEAL d. 1 nO,

al kyl am di no; t. hi oana<i di no, an1noacyT
aﬁawii1m@&oraaéwﬁyhmaiéaiawﬁwﬂuw thiealk W\ PO AuiBHREE thicaryl,

F’[ﬂl»%@g?é& @@J@% nQLEULQ' 1!@» Ila'?h'i LP&!@Q Q%QSX afﬁﬂ% WB@voar vl

aar d aarl onyl oxy,
aiap!yﬁ@s@ cliss glfstiivtadttedt l(&&fiy\t w;i(‘y hateyplagy Lysalbtiflicd heteroaryl,

10 @u it x%gqﬁm}f& 93&43{% i, Lpa@xﬁs&» s AR QX W etoa B3P0
marbmmyhésuabsamﬁhﬂheﬁxmhkyknu&aﬂpM#xwhhmyakhlIkyI

g}gt:;‘.%gg%#k\g B\}(La{bnglgmg f\/\tsanyngthé\é}?ﬁi um\ L@@L é“%ﬂa'r;S S{U}
catbhaxyd ﬂESuib&ﬁ{t)Mn&(d JhesENs Quﬁﬂxtumﬂan EQF%OXﬁlaimiiluilvf

| beeroc y b, ti t ter

e P ry Y hEpeoT T detositlie oS DBt ho

Gu@ R okl i;,aamsm} f-m RE, -\t;tm@l} -alkhi, osr gkl r%uwhﬁttd At eeLR\fo_)z
thloalkyl i ary substituted thjo

by ENGH RS s TR L Rl SaR Ry pubstinted

1Bi-RRABL eNQ&IYY, AhebRSEEL UtRU . la@&eﬁ&m@%wmu NRS({O) ~
t hl ohét er oc cI|c sUbstituted t hi ohet er ocy clic

Ret-akslar Vi SOabdt b itead By ‘er“ﬁ‘é?‘?ﬂ *\Rlﬁkﬂe*t“é%“é@ifcl\ﬁc
%H@%H&&M%@ d~\h&f(@£0€&}{0& ckGoar QYN 2h Qxﬁ»suﬁ‘i{%&% fddteBht, -

cycl oal koxy, heteroaryl oxy, substituted

24 h %“é%i@aﬁyriawrsayh!ét -NRYEYT- Wﬂr%&ty&déz@m)qﬁ@ﬂé@w and di-
fahﬁ&y ok %h OxM - %M(ﬁ@@&hgﬁ\é \?’{*1‘;( QQmi( and di- m% tmsnn mono-

| ocar laa. m no, -
-aszm Bistsithstititd "&J Hepino, n@@(»-ol)ag Lh-htnybm\ mm@?mm_— and di-

_{%Su%gﬁtxig RL& gq‘,%h}( ’nm\ (ﬁ&q) iy ;a%%%%%i{cﬂn(ma%(cpgii(guhstimted
~Substit -heterocycli c,
HOS(0y Qk}smhmm 1tnu‘tsemictm5 dhﬁﬂo&ﬂiiom& ehines ha QGG TNRR substituents

m@t\g %‘h ikagék}i )}OP\!\UHO ﬁgc% ! \ubgff}glé? {l(b#l %iag %?b\r%{ﬁtd dl“v

HNRGEQ). 2ubdnati|l ieaydbaryvl: ﬂNRx S(}@)@u}dsum&m&dﬂgﬁdm yelie,

substituted alkynyl groups having amino groups blocked by conventional blocking

LA

3
>

groups and alkyrvifsobstituted alkynyl groups substituted with  -8O; -alkyl, -S5O, -
substituied alkyl, -S5Oy -alkenyl, -SO; -substituted alkenyl, -S5Oz -cvcloalkyl, -S0» -

30 substituted cycloalkyl, -SO; ~arvl, -SO; ~substituted arvl, -SO; -heteroaryl, -S0; -

- 14



1

LA

20

[
(v

30

het erocaaryl, -NRS(O) > --heterocyclic, -NRS(0)
substituted hete ocyche, -N11 S(0)2 - NR-a.lkvl,

WO 200R$$4285 f stal scittate | tall~si -'* RS O _PCk/BS2007/068782

alkyl. \RS(O -NR- substituted =aryl, -NRS(O, -N1

-l aeteroaayl. - RS(0)2 -NR-saubstituted heteroaryl.

20 NRS(0 )2 -° R--heterocyclic, :NRS(O 2

AR- substituted heterocyclic, nono- and di-

al kyl aaaai no, unono- and di-(substituted ail kyl)am no.
nmono- and di-aryl am n:ao, nono- and di-(substituted

aar yl ) ami no, no- .and di: heteroar nonq:.. and
Gt s o O A By 1 B B R ABE BHe oF 0

R efiefat ki@ eiDRatkyand di - (substituted
heteroc C|IC? ani no, uns§a nmet . is di- substlt?ted a3
ni nes EREGEHY fgriersydrand fpstapiidag edep BuigE wd {3ided Foom
AR OMPro%O BSlS Ll By 8F AR pkiidind YOSt U Bfhidhk ¥lndaaiuy) |
substituted aryl la tera~aaryl, substita ted
hféiﬂér’iaaﬁwndﬂhetﬂé%eyiw%ﬂ%\ﬁd"sdaﬁé% |z‘t»*we<edmn@tfér~ocyc| ic,
%‘E{%hﬁd&t @Qmﬁ%ﬁh@%ly&[ QH Rih hﬁw;(ﬁ& aEhRQuiGE, gH.ﬂ%_yhm.
| ocked conventi onal ocki ng gr oups an

<a1fxpkzyaaﬁytldtsaam'bgwqJf«@%}0 awtkgmwmig [opactisiog. plehandrold.

2Rk K : { Xy
\_'\Qa:}gﬁ(zg%y ’*}"ﬂ.@é&yg’é‘ﬁg‘g" Qt(,ﬁ ?&épr?ng rﬁm‘e’t‘i((’fig ﬁxlm é &ﬁdlﬁ%%
i@ybhdﬁaumykMh&sﬂmxmmmﬁu@q%@iph&ﬁ@md@ydh>a%ky| - SO2

s B B A R BB

slub;ﬁtant bted!| theteghoar ybiphei8O, timhm:tz_ﬁr@nyqﬂzwwdm BERrroliding,
aw$5 pﬁﬁzmﬁi rocyclic or -S2 'ERR, where R is
ﬁ§3 geN Y Al Ky nples of heterocycles and
heteroﬂuaytﬁnum@rudepubmtoam@~m®muhkmnheﬁu | “Ruhstituted
zetidine, .pa rrol.e, |napde Ry L zol e,
%*1‘81 Hé““pyf“é% RGP “‘@I‘i“hde" PyPitarit e, 5
| nd8| iy l’nl, ddiB of bﬁc&brﬁﬁi@l ﬁm;?l&:ﬁéi@dt@m @ﬂthifﬁ\(ﬁuﬁ?h B&GkEorth in the
ndazol e, puri U|n iz uc. .isoquiaxol.i
é‘H&f’ R ‘ﬁ@“’* ‘ﬁ’i’i‘f‘h‘éﬁ“ﬁ“ 1ecty. g Htlhmiﬂrlsw* g 1 ‘h‘é‘“““ jill o
aBbard Bomabk d@cBndh hiCdrawineh idabhi th&staipker i di ne,
el arbarole., ca.rholine phenanthrid ne, acridine,
phenant hr - oti ne. I sot| aaazol e, pheanazi ne, isoxazole,
pheat crsaritae, phe.nothiazine, iataidazolidine,
| aaai dazol DEFAIPEDOESCR B BONOPAHRINVERTIONdOl nc,
phth.alimdc, 1,22, 3, 4 10 tetrahyclrcai
(~ftrSpng eYifignae suggestghatghe Mwm&hy o svemt ophy mglbpstem
%is lfwﬂki@éq&ﬁt ~£‘E‘!1@Lr1 i l&t@gﬂﬁmn 3 <§hb+rh{%”@cmb%8ﬂ% Q\g@&' sither

cene
Wﬁ@b’l hndi {n év} HC ntré{;n&hyujnwj wrﬁmﬁggqm{am)it;he dhd hadty 'n‘frmlui T
utltl‘is {Q Qn Xé‘hdrﬁm J;ieﬁs t‘\Q { H%” grﬂ?u’ (}t} Oz F% !?{119!9% >|€L Igé\ -
st erocyclyloxy ) t
ingubsEuﬁHheéihmkbn@eﬁc&nwnn&ﬁm?hémde&auhsaeﬂnﬁne%ﬂﬁ\

{Zﬁéﬂ et ai F‘%‘ﬂ?nt ag il LOIQ\S 29&)}% hﬁ ﬂ%%&) } URSS (Sﬁi* gn_cfyr;«,tr q LILH\
ware characteristic of milder cutancous ADRs, such as maculopapular rash {Pichler ot
al., Int. Arch. AlHlergy ol 113(31-33177-180, 1997},

1t was discovered that HLA-BFI502, HLA-B¥3801, and HLA-B*60] we
respectively assoctated with SIS/TEN induced by CBZ, with SIS/TEN/HSS induced

by altopurinel, and with milder cutancons ADRs {e.g.. macuiopapular rash, erythema

220-



description below. Oher features, of jects, and
advant ages of the invention wgill be apparent from
w0 b@7deess i ption and drawi ngs, and fromthe clBECTES2007/068782
DETAI LED DESCRI || Tt ON OF THE MENTI ON 20 Sone evi dence
suggests that the pathogenesis of several simlar
muftis steam AD s involves M1-1Crestricted |
resentatio:n of a drug or its nmetabolites, -which
either directly bind to WMHC nol ecules or bind to
endogenous proteitas, and activaticony of T cells
%&%?gﬁcggftﬁzuluﬁlm H gll?umdu;auuﬂbfgumd by §§X3) gg Hsuiu g&f\r%

\WaEles §ro umm k@ndﬂe n@ﬂ«f&ﬂaﬂﬁuérﬁnﬁi few hkll]a@ lel&‘pa!!' @ata gastesuch

T EN 2
3*1{@)?“ ¢ AGRs &%8" ‘Qob‘éﬁ‘* )“"m%e&“é%\% Lt‘f@a@&mh e\l%g} mﬁ*‘!ﬂég?r ?@z
\éﬁﬁzﬁmﬁﬁ@Kxﬁ&lu@;ﬁtﬁt@hﬁm&lﬁ Mlgderk HBhaReaN S AR «BHeheas

_ marulo apular rash (Pichler et al.. Int..Arch.

S Mgy la unt nol., 113(1-3):177-180, 1.997). It was
di scoyared.d hatnks b Lunmiﬁce@ﬁ@zw“ Riste; Eahé‘io’rplds}*ﬁ{‘g’l
HLA- B314601 are respectiveély associ ated 5)

INitpln Burtredn Byr@BRzpnt hl BIGHEPNT InNg8. ik a@e@m 30 by

a&l} ;L%Hu&i%dnt Cq}thu ngm tdn’ﬂ&]ﬂk ?fnt&,c Hﬁglg%ﬁ%g‘gﬁ &lﬁ; 4%1 név gl

mac ul opapul a.z rash, ery
POTODSR 00406878 R AD RIS W( i "ﬂnrsﬂore,, Hiuh4B*1 503 @p bor
16 g'rn)gﬁ\q (Fn Q\L‘é“ LHPI‘MPW L’Ebgltl&ﬁ\g%{g%heg@%ma;@ &ﬁf\‘icoﬁ»qﬁs%gts %:. &‘dll‘
are use genetic markers for
d&t eromari mgwmhexﬁ»hmls fa wiadth IénA-H53 3@t canibs ksedras 3 n‘ak ilu,mz also

O G BBt it 7 iy SR spatmaBiro i St

@0 fpauirdis, arOinoeihug sheQiiiekw. & eGhan (mg stivpr latder, Epilepsia,

R N R e

l:E pBizolo, | FegrkRpSiBZ- 18 Nadiol, SBA. 2, @Qililﬂ NELyvdrdFeBESORD cat@hol
moni | IS in aromati c ant |C0nVU|Saan

a?P‘é) FrBbe e | RV PRSBHEN RhRBIAIKHY d‘i?ﬁ%&ﬁ‘%ﬂh}‘m catechol,

B @38 bbihDka B, AROSNADRLD-f@honccause sim lar ADRs as
7. Therefore 1-11 -13* 1502 can be 10
et aer PHBYEEOL b 2 JERHSEPRRIEGER ApbFONECEYs to t hese
ot her gt &G@eﬁ:{ Svaibh &Qm{ikél ? Q@ﬁ&@ U%u&\@tlu{u wi ;Jﬂ&?a %QH&L he
- a aattlconvu sants can
20 giskipragvaontissid JRacﬂctmwiaﬂgbﬁ il h@l u@é“’bé’ﬁ’pé GH d@ mwmn of
w&ﬁgﬁk L G10he &E‘}ﬁ G, g&]&’t&' % Qb g@h%ﬁﬁ%bﬂ{d%ﬁ;a'
O|IteS ru S are known | e an sec
t enhi Wieak ara;é{s the ;jgg@)&gc of l8eué*] ‘\{Epn kppsinhpdicaegBat the

(-
BRI gl 0t BRSSPy bl ooy

bttbreipostiud@rali@isBziat & CRA-cal membph{eﬂ_&ﬁ <@L, Bbiilchgws udmpi
%Ii Q&%%gﬂ%m% rﬁ:%La&nﬁi&%%‘i’?\oﬂn an HLA-B*1502 carrigr.

LA

3
>

Table I Drug compounds assoctated with SIS in patients with HLA-B* 1502

Names of active ingredients or the' Brand ructures of the active ingredient

Mame




and CR7 o-quirrone, p-hydroxy phenytoin, phenytoin

di hydrodi ol , phenytoin caatechol., phenytoin
woredoragd2smat echol , aand phenytoi n 0--qui none. PCT/US2007/068782
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gout, The present invention provides a nethod of
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{0 another example, the presence of HLA-B®3801 in a patient indicates that
the patient is at risk for SISSTEN or HSS induced by allopurinel compounds,
compounds otherwise structurally similar to allopurinol, or metabolites thereofl Table
{1 shows examples of compounds that can induce SISTTEN or HSS in patients
carryving HLA-B*5801.
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In yvet another example, the presence of HLA-B®4601 in a patient indicates
that the patient is at risk for developing mild cutaneous ADRs, e.g., macolopapalar
rash, induced by CBZ.

Other HLA-B alleles can also be predispositive for cutancous ADRs. For

example, ankylosing spondylitis is strongly associated with HLA-B27 alleles, such ax
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The presence of HLA-B*3801 can be determined by detecting at least two of
Regions 1-6 shown in Fig. 2. The presence of these regions can be detarmined by
20 detecting the nucleotides at corfain positions within these regions, e.g., positions 1, 2,
and § in Region §, positions 1,4, 6, 7, 8, 15, 16, and 20 in Region 2, positions 2, 4, 3,
3, and 9 in Region 3, positions 3 and 3 in Region 4, positions 1 and 9 in Region 3, and
positions 3 and 10 in Region 6. Presence of any two of Regions 1-6 indicates that the

patient is an HLA-B¥5801 carrier.
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The DNA products obtained from PCR can be detected using sequences
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, ¢.g., Regioms 1-6 of HLA-B* 1502 or Regions 1-0 of HLA-B3801. The

PCR products also can he delected by DNA-binding agenty, e.g.. SYBR® Green.

4.
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accessory and co-stimulatory molecules include cell surface molecules (e g, CDRO,

CD86, CD2E, CD4, CDE, T celf receptor (TCOR), ICAM-1, CHH g, CD3E, (D2, ete}
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and inflammatery or pro-inflaramatory cytokines, chemokines {eg, TNF-u), and
mediators {e.g., complements, apoptosis proteins, enzymes, extracetular matrix
components, o1c.). Also of inferest are genetic markers of drug nietabolizing enzymes
which are involved in the bioactivation or detoxification of drugs. These genctic

30 markers also include microsatellite and SNP markers, The drug metabolizing
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presenied in the general population, e.g. GAPDH, B-actin, KIR. Detection of an
internal control allele is designed to assure the performance of the kit

The kit can further include tools andfor reagents for colleeting biological
samples from patients, as weall as those for preparing genomic DNA, cDNAg, RNAs

30 orprofeins from the samples. For example, POR primers for amplifying the relevant

.
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cultured in vitro }nlinu ing muthads W di known in the art. (Naishitt DI, Mol
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Pharmacol. 2003 Mar03(31732-41 , Wu et al, } Allorgy Clin bnmunel, 2006

Jub TIB(10233-4 1. E-published on 2006 Apr27). B cells so fsolated can be
transformed by Epsiein-Bar virus 1o generate B cell lines. T cells reuctive to a drug
can be expanded in the presence of both the drug and autologous antigen-presenting
cells, The expanded T celly can then be exposed to & fost compound in the presence

30 of autologous antigen-presenting cells to determine whether the test compound can



all el e associaated with the ADR (.g., H LA-B " 1502,
HLA. - 13*5S0l or 1-1.1 A--1 *4601), It is suggested
W0 bav/18i2efs can be, presented by certain HL. A PONPEBREE68782
to activate "Y' -15 | ynphocytes, consequently inducing
ADRs. T cells reactive to these drugs are suggested
to he involved in the devel opnent of ADRs induced by
t hese drugs. 'Thus, conpounds that can activate these
T cells are candidates for inducing Al)Rs in a
patient carry ing one or nore 1-1LA alleles associ ated
with these AT)Rs, As a resulf. this nethod.
febietSD Sl MR o TBemmaonds sttty TR AT pTERR
t1@afa£1wduauima@ndmg nm&uﬂds that could induce such
3enoty can be perforped on an ADR pati ent
to det ‘Fmﬂh%“ﬁﬁe‘? REfatiphygt is B‘ét‘"‘ ghitaidhy #9088 degRriptop Aas
alibRhkeLASRO6] Bl BE s tR-{RE. FLS RASLIng ExhHIBNAE LSS RANEY
_antigen- presenting cells (e g., 13 cells or
S ABROEY t“é*s}" PRSARY HEBIS ‘%‘Br—at“é Aot B R el Batgrendcapdhe
QLWL th g Wik \3&1@{\{)8' I 0’W¥ &%Qﬁtﬂ@&iﬁw%hd kﬂ@?’\@g h{;}&gxhe
art. (Naal Shift 25 har macol OO
6l$(03‘)017”8&21M1RMW @tihiail ﬁ«m*I}»Tﬁl l ergy C in Irt- tttaunol
2006 Jul:, 118(1),-133-4 1. E-published on 2006 Apr
27) B ceIIs so |soI at ed can he transfornmed by
3658 B3 fpransi . dtopd HLAeBT IR0 hiswys RealeBidePCR
160 Le?ﬁt thh;?nn Qb)a\ {J\r\ dagz, \?ﬁi@mg %(‘sﬁ gﬁﬂg;ﬁ% bi{ﬂmto@%{z e%&zmman
@éI‘Cfxsumimeaéxtpandm;j[{d;msl asd Oahguhsﬂ abé»iex pﬁg@ds t.0 @

S rYERER PR My CePr SRS el ool Ruf i piest
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activ

e If. so, .the, { conpound i s,
b Eieh et <GS ant el Sen b sy O] GRORRANEm PR
@amﬁwm;ga ith8is el -BHEIA B hebgs, W gtdmmk AL ReE the Power
baration, it is belle‘ﬁ that the abqve descrlptlon
r‘r’&ém é&é‘qu&t%r’y*‘@ﬁabf%‘i“f wled i e BREUPRTERCYERT) YHE

ok WL BXPIRB FER Ak Runro i 8HIBHOf Bactib QingDoRBrcEROFIOSUE Tor
as nerely illustrative, and not linitat.ive ofthe

FEmilHeRre D GFRREE 8T I‘o%‘ﬂﬁé“ﬁ*ﬂ“‘h@t‘? gAML RAIINA

Rndds 851108 AUBLLE aLHROSaRES LA Bk §E N are . hereby
i ncor porat ed by reference In théir entiret EXAMPLE

24 ﬁnnqg@'ﬁv@@mp whnpelonmiing\ang (iv] Gepseanting the paplifi fed prgduesBon
fl\‘.\ Efﬁn (115?(&}3“ il' ! '\Pgﬁm JJ—Qm@&@QOm ¢y ‘hﬁ(? peR ngﬁﬁgaﬁ&t §id1

roma patlents or sallva. ree pair
1<% et-Rel bmnmwsieétduhifitnatigetor g RRegh appdicd aamdn& naRegirohs

'__!h 8';%': ce 8{ abR‘%%, 8{‘&1 A 4 3 aé‘“‘%"r L »ﬁé?ff\t;ih in ’%J&gfu %'x§02 (See

plmxnmn& bdsui on thu Ct \diuh m‘ HLA-B*1502 or HLA-B* 5"40 and thg dxiiu‘m
25 of Ctvalues (AT value) between HLA-B*1502/HLA-B*3801 and KIR, The Ct value

LA

{threshold eyele) is determined by identifying the cyele nurnber at which the reporter
dye emission intensity is sbove background noise.  The threshold eyele is determined
at the most exponential phase of the reaction and is more reliable than end-point

measurernents of accumulated PCR produets ased by traditional PCR methods. The



targeting Regions 2 and 4 of HLA.-B 1-580 i (see fig,

2) were synthesized. The targeted regions were
wa@ppiig428xl and detected using i1 BR G een Real PAT/U81087/068782

[1C R -15 system (Applied Biosystem). Briefly, the

primers, the genom c DNAs, and the flower SVB.R G een

P R master mxture (irncluded in the real-fir re

f'CR system) were mxed. together and the PCR was

carried out by (i) activating polynerase at 95 C for

10 m nutes, (ii) denaturi ng at 95Q Ctr 15 seconds
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mmutﬁap;d?(}&@fml ftdnt Babdnodfor bfliva Kiekd BBl Hetecting the
i rnmuno nlike recetor(KIR) was applied is an
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Eg\e i Nt nxeasyr er neut §€¥ . aceunul at ed E dg
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gﬂamaﬂasa PGRH USR0R%Q88h880d tzmaﬁseh @h@hc m} E\szbamph:\

i hversely. ortional to.the cop
t‘ia‘i*@@tf pEHb @30t prsitivgpaingy the he "t‘émﬂfé{‘e\ ﬁa*‘??é rnd K
15 hawen tﬁé\%mtehﬁ@§b;@ lafly €.66 QedpBASHL Ethe LT Q- 5e730MGDNA
sanpl es extracted. from human B'cell lines and 35
g@ﬁéwrtrdcw PENAY csalmp | testapreap il é Be R ranith G #6) Sk Grvas
t d S of,
S A o PR B L A R L AR S RGP e
Qi velat iSO * SR AW B*abﬂzﬁfm sat cheldd't wanercete! that he nail gl&,
f 23- nd 19-25, ¢l HHH , A-
Rapas SL B ate Song T PE L Relivamt il T
0 stvieen Thide kesull infidate &ablRh 0 dedsliRity Wabspserilibyekadhban
7&;«! n these 170 upercontrol, 15 gDNA with HLA 11 1502
wer ¢ present and were. veri f| ed by Dynal SSO kits, and
the results 10 indicate that both the. sensitivity and
spe{n ficity of th| Si msit haod reachk>9915 i 170‘§genon3§c

-d‘" !

\’ i‘ld

genon 'i h& pr ok reS %@Ehs?ﬁn ;P&ﬁ Raysed i Mm; DHBR:aRh q)g,d or
saliva vvere tested for detecti n?
In general, using genomic IINAs as templates, P( Rs were conducted to
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produce products which contain the specific regions sbown in Figure 1 or Figure 2.

Either the Forward primner or the Reversed Primer was labeled with a Ligand T{LD),
which was recognizable by the Molecular | linked with an enzyme { e.g. HRPY The
PCR reactions were designed and condusted o produce the products containing one

30 or more specific regions, 1.¢., Regions 1-6 of HLA-B*1302 or Regions 146 of HLA~

G,



presence of HLA-13*5801 follow ng the nethod descri bed
above. For DNA sanples derived fromllL,A-.B 5801
wW@omt3428s patients, the Ct values of'l-LA- 13*BEOLSANT068782
K. 1R 15 were in the range of 22.28 and 10- 26,
respectively, The H 1. A B 5801 were recognized as
positive when the range of ACt between 1 { 1.:A -B
5801 and K1 Rwas smaller than 7. For |)NA sanpl es
derived from 141., A-B 5801 negative patients, the
value of H 1..A-13?5801 was about 34 and, the,, NG was
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LISA are outlined in Fig. 3. I n general usi ng ge
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from sewediaf Rﬂhhemiumetéhmaﬁui ahove, 112 patients were diagnosed with
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SISITEN and 126 paticnts had 3 milder bypersensitivity roaction 0 various drags.
Among the 112 SISSTEN pationts. 42 were exposed to CBZ (tegretoly, 17 had taken
altopurinol, and 33 were under medications other than CBZ and aliopurinol.

3 tegretol-tolerant patients were included as controls, Volunteers from the
generad population of Tatwanese {n= 94; age range: 20 {0 80 vears) were also

30 reoruited. The study was approved by the jostitutional review board, and informed

=30



centers throughout t-aiwan for this study. -Their
drug-taking history including dosage 15 and durati on,
wapa7tbe3phenot ypes of Al) Rs were recorded. ThePCT/US2007/068782

di agnostic criteria of clinical norphol ogy aw ere
defined according to Rou_icaau, J. invest t)ermaat?l.,
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10-30%8®4, andl'EN as greater than M % SJS, overlap
SJS- TEN and N are collective,ly referred to as 20
ST@““@N‘“EBW“ ‘ach patient, the suspected drag ws s
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{Sequenom) and spectra processed with SpectroTYPER {Sequenom),
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Allele frequencies in the different groups were compared by the Chi-square
method with Yates corrcction by constracting 2x2 tables. P values were corrected for
comparisons of multiple HLA alleles (Po) by multiplying the raw P values by the

ohserved number of HLA alleles present within the foei, (Odds ratios were calculated



see Cenom ¢ Analysis of the Human ML11C DNABased
TT yping for FI L A Alleles atnd -15 Linked

weologeephi sns. Marcel t i..1. "Ti fat flt~s. BCI/US2007/068782
Chief'. ISBN No. 0-9452,78- 0'12_0. To sone patients,
SNP genot ypi ng was perforned using high throughput
MALDI - - TOF mass spectro retry. Briefly, priners and
probes were designed using the Spec: r oDESi GNER
software (Sequenom San sego, A.. U'SA). Miltiplex 20
on rnerase chain reactions (PCR) were perforiiied.
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e R Ge R e i M § ‘R&F‘f‘ﬁé“"ﬁiﬁ@%’ﬁ%ﬁ tse
(Hofbimn- LaRoche, Basel vai tzerl and), foll ovved by
prl ner eXt enS| on. | Ner ext enS

r eact POANOWIHE 1§E§bt e‘?-j“’c\m\t‘o“‘émé‘gﬁ é‘? ’@héﬂt‘\“gli‘i"l“éb‘ﬂ\[ &hi p
(Speet AChssbRate BB JBHRMIth ANAi MRS SIS pRBLIOHEN
_13iitlex LIl MLAN TOF SpectroREADER nmass spectroneter
S pstipEguehong CHANCEE®Ot ra processed with SpectroTYPER
(Sequenom. Allele. frequencies in the different
groups were conpared by the Chi-square nethod with
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whi_ch_adds® 0.5 all_¢&f1s t & Accommdat e possible
ZenD2 coumb®y ASwpshown in Table 1, a B varmant ajdebe
inthe HL A-Blocus ()ILA 13* 1502) was associated
i FiPat i8APEiwi th drug-fithtiiced SJS. 1VEN® pé%gé‘?cul‘?é?ﬂ@‘“
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HLA-B*1502 was detected in 42 of 42 (100%) SIS/TEN patients who

M'n

received UBZ. The allele was also found in 17 of 53 (329%) SISSTEN patients who
recetved ofther deugs €8 phenyimn, 2 allopurinet, 2 amoxiciltin, 1 sulfasalazine, |
20 ketoprofen, 1 Ibuprofen, and 2 unknown drugs). Particularly, 8 of 17 patients
{47.03%} who developed SISTTEN after taking phenytoin also carried the HLA-
8¥1502 allele. On the other hand, the allele was only found in 4.1% (3/73) of the
CBY-tolerant group, 0% (0/32) of the phenyloin-tolerant group, 6.3% (9/142) of the

patients who had milder ADRs other than 818, and 5.3% (53/94) of the peneral

b
LSy

population. By using the tolerant group as a controd, the odds ratio, sensitivity,
specificity, positive predictive value, and negative predictive value for B*1502
associated CBZ-induced SISATEN, were 1712, 100%, 95.80%, 06.0%, and 1008,

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



pati ents who had m | der ADRs other than SJS general
Tai wanese popul ation patients who are 0132.-tol erant
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asal azi.ne Q ketopr.ofe n and 2
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EXAMPLE 4. Correlation Batween Allopurinol-Induced SIS TEN and HLA-B*3801

HLA-B¥3801 was found 10 be associated with allopurinelinduced
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Tatwanese population (odds ratio 133, sensitivity 100%, specificity 82%, positive
predictive value $4,7%, negative predictive valae 100%, Pe=3.7x 10"}, These

results suggest that HLA-B*5801 is a useful genetic marker, cither alone or in
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EXAMPLE 6, Genetic Markers Equivalent fo HEA-B* 1302 or HLA-B*S80]

{enetic markers near an HLA allele of interest tend 10 co~segregate, or show a

linkage disequilibrionm, with the allele of interest. As a vesult, the presence of these

markers {equivalent genetic markers) is indicative of the presence of the allele.
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Table 7. Freguencies of individual or combined loci of HLA-B*3881 ancestral
haplotype in patients with allopurinol-induced severg ADRs, allopurinol-telerant
patients, and in normal subjects
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Foster City, CA, USA) (in a S-ul volame containing 10 ng of genomic DNA and 0.33
uM of each primery. Up to 6 PCR products having appropriate sizes and displaying
15 fluorescent signals were pocled before capiltary gel electrophoresis. The size of
polymeorphic amphicons was determined by electrophoresis of ABI 3730 DNA
sequencer {Apphed Blosystems), using the LIZS00 size standard as an internal size
standard {Applied Biosystems). Allele sizing was caleulated using the GENMAPPER
program version 3.0 (Applicd Biosystems). Allele calling and binning were
20 performed using the SAS program, Theee CHEPH control individuals (1331-01, 1331-
{02, 1347-2) and H20 were included in all genotyping experiments for quality control
PUTPOSES.
An allele block located between HLA-C and TNFd  was found in the

altoparinobinduced ADR patient group, but not in the allopurinol-tolerant group,
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t.ktct~ ##atft 4;1E"sip>## i#a |l < T }C '\c?r#~ al;:
241 (95%4 C 1, 14.1-411)), p6.:1 x 1)'', M4C
WO p@ansgess aassoci aated with 1-Hl: A B*5801 werBCHUSMOUES8782

erm ned using short trat#cera~ ~ at pc
| ynacarl staisa # crass aJ d f f'j. Briefly. twenty
hi ghly pol ynorphic 5 ra icaa~satc |li~t azarl crs

| ocated in the N11-1C region were selected fi-o m NCM
dat abase (Le.. 1)65258. D652972, |MS510. |MS265,1
| M5388., D62814, 1-1 LAC-CA 1, 1.11..ABC 11, C A2.

MB. MS A 'l NId 13th 12" C. A DBS2? 7:3; 1.
%mfg&agmw%wioﬁ@ I Pl e BT g
1!53@1* 40aRng nQa8. 9«553%@ wab ukwaﬁh@&/ m dﬁk@@i ali@Cof@hiC hdplotype
@C of these markers c-vas an esti mat ed
SPACHARS Browstet bmr@r‘*%ﬁﬁ%mwéé#le\ &esi“&rfé‘&‘ Hagwer dhRs

C%sler @ﬁgquqe,%w I%Ehﬁﬁﬁu%ﬁ&ﬁ:&écn@ﬁ,&%Hh@@»@(t%iktchﬁl
aaabase. were carried out to anp

. li

3 dé@séwuirfﬁémrsﬂ SSURRIECYP WABSUHEo gy %élhég@ M%ef% SRRt
R&fcl etk {Nﬁt AGo&R <%“if3~i 19700 Lol AGK TBGYE | 85 Sp{ARPLH &4
Bi osysteraas, Foster Cty, CA USA) (in a 5-
vl ad et sig@ioungorany Hiosuge MiardrkerAMIFEISBNA and
033 Li NMof each primer). Up to 6 PCR products
haV|ng approprlate S|zes and dlsplaylng 15 f uorescent

‘ I cadivia o1 Sl igdbxcarbazepine and
10 éis@dtmmhprey s. The size of pol ynDrphl c anplicos was

det er iﬂ\ ?9{ %sl ivi *ﬁ‘ii&p% &g S‘%N 9; W r:%ﬂ teu%f %d tEr)(jl\_rIQ( hf‘} (é g

sequenc i'osystens
Sitaerit Hrmbankzl (as of ﬁmlpﬂtncﬁﬂmh‘;cﬂlm e\~ B§u ﬁﬁdﬂﬂdﬂlﬁ\pipi dtiedl.

3 s Wa,S, cal ¢ using the
BN KB ) G B AR o B 86 bt
AlUrglCE: \Qabt\l\l’}gu@?&inhlaﬁﬂhﬁ g;;mmax Q@;lvp &ﬁﬁi&&dﬁgd Tks;i ng: #ihe-
. Or ogr a ive CI cont.ro vi dual s
5 el 0 el gt ot oo f R e e PR e et 1 n
abkrgeneityph ngt.. [”Q&ﬂ@(‘rhﬂ&gnt i f.or quality control
purposes. Art allele block Ic)ocate beta. eenn A-C
bar ndPSTohiELEo e R R HE By St e ﬁf?fad&éﬁ“m
Ay 1%%51«-!\@@&1&&%&@54&' Pinc RUEnRRL, Pilakaly, NI density radient
al I opuri nol -tol erant g’r oup. -40 WD 2007/ 134235
F’@W‘ SEGTT F0BIFER! st IHY C al’MTH (R pripeddyy] lpstein-Bar vivus to
20 Q(Ni‘sil%baﬁt(sfogé'ﬂ'\rﬁ—z.gi @fes. I'n this block., a haplottipe (M
M CA* . TN'I' d* 140) near- the 11 LA B
aI I eI é <wﬁsfwu@émq{f fﬁfé&m‘mm@uéd‘s&%tﬂ bied pglpwn PBMGslprepaged

#{\t}mgb?l%%twg. ﬁd %}] u? %(RJ%}WJEF!})&“% %g@l EUI on

uxsnnguﬁ'l’fﬁhimmnm Br2 Sﬂandhsanqlﬁéhb{ﬁngz ofi(Stedve ) M €OR C 5%
L. rl-induced, nt§
Ristetpofar 7PnuRebial v T SR8 Tps PR TS i
25 ak zlzoﬁﬂtﬁl (@M‘%um O2A08 \“): 180 thelpresNiceSTRBZNAF Kedayé. TN 2

ept for an
L.\A of the ; &U\c co-culturing provedure, the CBZ-activated T cells were enllected

and subjected to ELISPOT assays {eBioscience).

The CBZ-reactive T cells were tested for thetr cross-reactivity to compoands

Ed

e.&., CBZ 10, 11-epoxide. Oxcarbazepine (brand same: trileptal), , Licarbazepine, and
30 sunfindac. Briefly, T lvmphocytes (5x10° cells) were mixed with autologous B cells

ceo oyt . N % 4 ~ P VR o N o e . e .
{(Sx Y cells) in 200 uwd RPMI medium containing [0% FBS in the presence or absence
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patient, all others Wre also found to carry the sane
M B marker (M 13* 58). EXAMPLE 7. Cross-Reactivity
wo@2007aB233 TLt active J' Cells to Uxci arhal epi nep@ntiS207/068782

Li carbaze-oine ":1'wo patients haying ( 13Z-induced
SIJISI. I: Nwere recruited :front. Chang (luny.
Menorial .FH ospital. One of the patients carried
H11.,.1. B* 1502f' B*46t}.1, the other II1ILA LB*

1502113*5101. Cene>mic. DNAs were extracted fromthe
patients using PUREG{NE DNA purification system

(Gentra systems M nnes SA), . Th
é‘ﬁea"‘e‘é‘“w&%“ C‘Er i“Prett't % H{jh‘{é‘%‘d{f@h JE‘“%‘p“e‘Br iﬁr‘tﬁbl“ f §onu
;g 9¢ p(OlE pRVBSiIS@ whih RQI-h@fefon 4 (stgk@i‘i@&b) L& ek incBhation,
orrthorough, U..K). Peripheral nmononucl ear
dlad Jugerpatynt rsmtg} CugRireav @%@ﬂ%@tﬁ@cﬁnﬁ PR ey patdiedtteercipyvas
AL AODRANE AL OPRLA R DG AL Gl s P scat anay,
adi e cent A portion of the
PWO, Rends tmmnm@s strsdfuhdbytx. Epist §|fﬂx3ar e Vicellsswtrocro@@reactive
Eé?l I alrilat'é ) Xp Lara}ma.pmt %ds f()l#viifgdfa}"ﬂgc %u m% tr?rjg dl Ve
prepared fromthe patients were cultured in

conpl et eRPML nedi u l %.peat - i nacti vat ed.
human serum |[L-2 ?}ﬂﬁhiﬂ#&%ﬁ Z (25
pa/ rr nkof Si;grrax)ui @iscdosdd 00his 94t GO bn@uiddicalin &9r 7

da The ' Tcells ywere ,he xpanded by .co-cul turing
bR aghicat i ey P B OSBGOS ' EIPTEe K fhe
REESQNE CoAfrCREyhothic kndaYSival Aflt@‘rw;mr?w G6e I hed, vhiig
above co-cul turing pr oceduyre, the CBE act vatc d T

COPFSINBHE! oAV BELath (At SihiebE SHORS TSR generic
Q&%ﬁ)@ BralinfSCHaNGRaurdle CBZ-reactive T cells were
tested Tor their cross r eactivity to conpounds e.g-
CBzZ 1brovythp slspyeddEr©re arpdiEpithde pH centhshafreertain the
éﬁt !ruaﬁ F’Eﬁl@gjl% rgrres o 't%fe?’ T%Q&Q@Jmf&xrﬁ mh@@ghou?’t"i%gnm ig ron thT ol m it
wmﬂaﬁnrﬂ@ﬁwMAmhmdup@am@n@mﬁaagr rp@hm®0@8ﬁt$dmx®wpms»

|

d Sgﬁ% K gn}ﬁ. [ g/lésﬁaé«rg%}?ﬁrﬁl %So@}“ﬁ}% 4!?%81!: hdRed el Bhin
H@Wkdﬁﬂ@@ﬁf@@ﬁ?&@tmmh a test coaaapcrund. The cells
were then incubated for 4 hours in the wells of an
1lil,ISPOT plate coated with ti. ate,rferon i
anti bodies (MIlipore). After incubation, the
supernatant of the cell culture was collected and
nterf:ron- contained therein was detected using
anti body- nedi at ed, nethods known in the art. 5 Results
fromthis study indicate that C BZ-reactive T cells
were cross-reactive
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to CBZ 10, 1 t-epoxide. Oxcarbaazel ai ne, and
Li caar bazepi ne, but not to Sulindac. OTHER
WEMBODERBENTS All of the features disclosed i nP€TUS2007/068782

speci fication may be conbined in any 10 conbi nati on.

Each i-~ature disclosed in this specification my be

replaced byr an alternative feature sere iaay the

same equi valent, or simlar purpose, Thus, unless

expressly stated ot herw se, each feature disclosed is

only an exanple of a generic series of equivalent or

sinilg& fdatUes.. Fromthe above description, one

ski | | 4™t P can easily ascertain the 15

essential characteristics of the present invention,

and w t hout departhng_tnon1%he spirit and scogg_ o

theredf, cANUREIEIGEHIHHS YERRH GRS SR JaRptiTh At PEnhdhe

Qfedfddicgmi-nugntion to adapt it to various usages aand
_conditions. Thus, other enbodinents are also within_
3 the sEBpEISR TFNESLPOFIHRT RS APHCOTWHNE 00 Fraigariag of

RGET{ WS2QQ7/ 068782 What is clainmed is. |. A nethod of

determ ni ng whether to patient carries HLA B* 1502,

the Adedise aconppragainshligetedliigareequprgnastip psRegiayi lonof

gl egted,From a group consistin of Regions lab of 11

nggg %g%Z?gdetecting a second region selected froma

gr oupdgonspisg vhghofhRegionsrits BLOFB* 1382, the pBSenks0Photh
1o BREHAFEER, Ingshe (b am DG SRR ity i gm0z
region and the second region indicating that the

, , . 7 .
a0t SRS AAT, SR %R TR BBl
ibgteduintifytignte fhectidis@opistiRgs dtnpddicteions | and 3
therein, 15 :. The nethod of claim:1, w herein the
detection of Region 2 is achieved by lde.ntify ing
t he nacl eoticdeghdd PR I ONBerbin @RMcR BRI E RIS, is IN@ved
method of claiml, wherein the detection of Region 3
iy GrRRIvERRRE Mg oHERE] POy EHERTGEIROt i des at
positions 1 and 3 therei.tn. 2tl 5. The nethod of

claiml, w herein either the first region or the
seconth fhe method of claim 1, wherein the detection of Region 3 is achieved

LA

by identifying the nucleotides at positions 1 and 3 theremn.
20
5. The method of claim 1, wherein either the fiest region or the second

region iy detected by CSSO-ELISA or Real-Time PCR.

6, A method of determining whether a patient carries HLA-B*1502, the

3
>

method consisting cssentially off

detecting a first region selected from a group consisting of Regions 1-6 of
HLA-B¥1502,

detecting a second region sclected from a group consisting of Regions 1-6 of

HLA-B*I502, and
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region is detected by CSSO| LISA or Real-Tine 1?1. R
6A nmet hod of determ ning whether a patient carries
woonr131231502, the 25 nethod consisthig essene@EUE2007/068782
of -. detecting a first region selected froma group
consi sting of Regions 1-6 of HLA-ft 1502, detecting a
Second region selected fromar group consisting of
Regions 1-6 of HLA-B* 1502, and -43 WO 2007/ 134235
PCT/ US2007/ 068782 determ ni ng whether the patient
carries F[LA B 1502, the presence of both the first
region and the second region. i ¥
ot oty SuS B Ryt Sl mey MR P b ot oiopihaie
et gbn addie debeCkpion imfcalRegiheinthd pdignaahice Vi -BHYs02.
identifying the nucleotides at positions i and 3 ere
n. 8 The nmethod of ela.i 6, wherein the detection of
Region 2 is achieved by identifying the nucleotides
at pOSItI 6,therejn.. 10 9. The a nmethod of
ol al e, anrbs AR B ELEhiTen P Riasp HogfhegBhd Factleved
&@hkﬁvgﬂgjhymhﬁﬁﬂ&hﬁwpmﬂumheaﬁh&&ﬁﬁﬁideS at positions
| and therein. 10. The nethod of claim6. wherein the
region is detected by CSSO 15 F 'LISA or Real -Tine

PCR. . 811., 11 dikod @l adﬁt@e\a H&:ﬂhﬁﬁ hetiRel eePaliieRhieved
carries HLARB* 1502, th é%gpr|3|ng a first

¥ dbatiEgR ity “é@“\f‘i"ﬁ‘sf WEYIEHIsel ected f onm the
1o group Consisting of 20 Regions 1-6 of HLA fI" 1502,

and a second prof ae for detectln a_ second region,

sel ected fFrithl ofghanp. whows tsrdeirgtionott Rratgn origachicged

q),fy iddhunAeBhe m;f.ﬁgzgém at fosjtilRg I&'}J Qxfm.?rl aim1ll. wherein

the kit further conprisin a third probe 25 for

detecting an internal control allele. I 3. The kit of

cl ai 1, { r :

oi (L. Gkt ach Baraum dafihl’ SheBRMACEINE BLATE 4R i n
15 tHHéS& 2 RegidmueleBi des area pair of priners.

v

i1 A kit for determining whether a patient carries HLA-B* 1302, the kit
cOmprising:
a first probe for delecting a first region selected from the group consisting of
280 Regpions -0 of HLA-B* 1502, and
a second probe for detecting a second region selected from the group

comsisting of Regions 1-6 of HLA-B¥1502,

12, Thekitof claim 1, wherein the kit further comprising a third probe

25 for detecting an mternal control allele.

13, Thekitof claim H, wherein the fivst and second probes are

oligonucleotides,

30 14, The kit of claim 13, wherein the oligonucleotides are a pair of primers.
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WD 2007/ 134235 PCT/ US2007/ 068782 15. A three-probe
kit for determ ning whether a patient tarries 1.1 LA
w®200188235 t he kit conprising: a first probe foPCT/US2007/068782

detecting a region selected fromthe group consisting
of Regions 1-6 of HLA I3* i 502, a second probe . For
detecting a second region selected fromthe group
consi sting of Regions 1-6 of 1-11. 't.t3 1502, and a
third probe for detecting an internal control allele.
16. A nethod of deternining whet her a patient carries
111 A—B*58 ing a
i1t 1Teqt oMrasroes BO Rorrarge "op CaHbs et ChgeeH A
Regh@n shekitQo®brisidy: LA-13*SS31. detecting a second
region selected froma group consisting of Regi.ons,
1- 6 of frsjprppe for ﬁ“‘“‘é’“@%g m‘bﬁ&“&@ figat B BEOHR R ‘Q“’{Rﬁ%& #er
mnemgaph%mnigag*wms 111:."'x-13'5801, the presence of

~ both the first region and the second region

S i ndi casierpd PREE of Heoghiag f sfove Bk TesicHEpI e slgoTouM 7, A
%(s@,%txuﬁﬁgi @Mkmtfm;mnn&wedvh% a patient carries

th net hod conS|st|n? essentially of.

20 deﬁéwtdumfgmaoffdorcstmg@gmmdé@m@‘et»é‘tsr ¢froma group
consi sting of Regions 16 of HLA *5801 detecting a
second regi on se ected froma group consisting of
Regi oh& 167 &t milxidmﬁzm:i@g ghgﬁu ‘*éﬂgu‘dét“é’i*hjiihﬁ "S801, the

10 mﬂg&hq&mbhgnpatlent carrles 1f LA 13 58111, the
presence of the first ')5 region and the second
r egi oRCIPHEE € A g anrglecieh Bopatgramcoggi piges Regions 1-6 of
14LARE3ER801. 18. A kit for deternmining whether a
patient carries 11LA-1:3*801, the kit conprising. a
first dppaige = porndeEsetEin @u&iwmmx oupegioting ef Begiend ¢ om
-ﬂey%QQHR Qnsisting of 30 Regions 1.6 of ULA--13*5
ilf and - WO 2007/ 134235 PCT/ US2007/ 068782

15 r_iﬁi‘ermimn: whether the patient carvies HLA-B¥3801, the presence of both the

first region and the second region indicating that the patient carries HLA-BYSE0L.

17. A method of determining whether a patient carries HLA-B*35801, the
method consisting essentially oft
26 detecting a fivst region sclected from a group consisting of Regions 1-6 of
HLA-B¥3801,
detecting a second region selected from a group consisting of Regions 1-6 of
HELA-B¥SR0T, and

determining whether the patient carries HLA-B¥3801, the presence of the first

25 region and the second region indicating that the paticnt carmes HLA-B*S801
18, A kit for determining whether a patient carries HEA-B*3801, the kit
COmprising:

a first probe for detecting a first region selected from the group consisting of

3 Regions 1-6 of HLA-B*S801, and



a. second probe for detecting a second region sel ected
fromthe group consisting of Regions 1-6 of H .:

WO 206315285 | . 19. A thrce-pr" lie kit for deterPer/ms2907y068782
whet her a patient carries 111-A- 5 B 5801. the kit
conprising: a first probe for detecting a first region
sel ected fromthe group consisting of Regions 1.6 of
1- 1LA-B*5801, a second probe for detecting a second
regi ons sel ected fron1the grcltrp consi sting of
Regions 1-6 of H. -13*8):1, and 10 a third probe

for detect nternal cont r ol
ot hot SRt B AHE B e R e SOGL R e ol
canghidaberdiat: knstugies-Bagsniadver se drug reaction
(AI)R) in a patient carrying, an HLA allele
associated with the ADR induced by a drug, the nethod
conpriisi nga #H&:-hoed Bl fhdetelnini6 € Whsihbr Omian AR A-
patient carrying an 1.11-A allele associated with the
@ﬁ’“@xﬁbﬁ&ﬁﬁﬁpﬂﬂﬁélls reactive to the dru , isolating
anti gﬁﬂxxa@ﬁ:%%@ﬁ% LBl ﬁ«,:GA ?&J&fé[ﬂ& heanPabl ﬁ&‘}msmw of
contacting the exp anded a conpound in the
ﬁké@éhbéﬁéfiﬁh%%ﬁﬁc 20 and exan1n|ng mhether_the
conpo at es. ~€X% s Jbherei i,
Compotnd  Fr ok Pl e S RRE RS e S TN P L S
camditidatER¢drats rneudes- B HEd ! AKDR in a patl ent car

1 ~yang, ‘if&% p‘;uge ‘!‘},nAde Jdnﬁl i ;%%%F&%{r‘c?ﬁé’t‘fe&h the ADR

LA

20 A method of determining whether a compound is a candidate that induces an
adverse drog reaction (ADR} i a patient carrying an HLA allele associated with the

ADR indoced by g drog, the method comprising:

15 isolating T cells from an ADR pationt carrving an HLA allele associated with
the ADR,
expanding T cells reactive to the drug,
isolating antigen-presenting cells (APC) from the patient,
comacting the expanded T cells with a compound in the presence of the APC,
20 and

examimng whether the compound activates the expanded T celks,
wherein a compound that activates the expanded T cells is a candidate that induces the

ADR ina patient carrying the HLA allele associated with the ADR,

. 7.



