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METHOD TO PREDI CT OR MONI TOR THE RESPONSE OF A PATI ENT
TO AN ERBB RECEPTOR DRUG The present invention rel ates
wo e0od/0sdhod for predicting or nonitoring the PEFOBANS/004036
of a patient to an ErbB receptor drug, for exanple
gefitinib, which targets the epidermal growth factor
METEER 00 PREIEGFR)R MPRETQRe THD REPPANBEJRE 2o PRBFRt T/ @Nand
speci fi ¢ screemrb®RECBPEIR DKIS: i N genoni ¢ DNA occurring
at low concentrations in bio-fluids such as serum The
method is suitable for detecting nmut ati ons that are

known to incre rbB 03| ne Kj.nase rece r
TheuereTtigveatian Eilenio 3 Bt ol AEEclRS of monape ieresgonse of a
pa’u’éhbt? drﬁEr;bBtr@éepﬂ@rttEu@ rf@r%)déﬁi_l_@i]e &gﬂﬁ? mmﬁﬂért@éﬁ;ttﬁé @pidermal

rotein rosin on 0
rolihlepRAFPD o (aF b %P o oS foskive 266 Shaqis sqgeen for
muféabﬁé/\mgen@mﬁ mnAIdca@ngg awtah/ RGerittHtivhy Rl bl@flu@§ bhé’n asTéstum.

ErbB fam | ggetggttors consi sts of four close

The @EKIOE 8] DTGRP GPONR I Irg@ags EroB tyrosine

kind<RCeBé/br écﬁ@@%ﬁd appeb PR ddrick¥é NaH k. re&pdPB8 td EFSR3jece@Beldrug
A A R T T S it

tregimgit- t he EGFR for exanple, is triggered by the binding
of - grovvth factors such as epidermal growth factor

% , resultlng di merj sation of EG-R nol ecu Ie
Erb rreﬁ%‘tt%rrsc?d? REY$! Str?%'he W?ff?sd{r e} belprsing {p the T5sugerfamily, the

mefBERfAHicHSegilaSsi l’p%thw tc@ﬁﬂﬁ@ﬁ'ﬂj@f)wﬂﬁém@éwﬁﬂéi of cells.
transfphos phoryl ati on ge rece,otors t hr o%%h t he

The GHESTARYY KT 194 Fétoffo?i’&?‘ﬁ§ 9 dH Slasglyirrigtgde ol ﬁeE{PBéf(ep'derma‘

grofeRsior e e frect Ry ErBBd (HBR2AGL], FBBDHERS3), and ErbB4 (HERA4)
prol i fer ative and cell-survival Si gnal s (Exp Cel |

(Cethed000 PR WgR531- 53) . When over expressed or acti vat ed
by mut ati ons, ErbB receptor TKs can lead to the
devel opnent of breast cancer, non-small-cell

Slge@wmom NaEES R Teopanie. 4t Tiohpesiy the Andage! gEabRf factors such

as EFAEHT; ﬂfmﬂh FEREDY é@@hgrrezﬁ}ﬁmgdn tHEMHeRsdtiokf ECHR moB@§Ies or
2003; 284:122- 13 CGFR i s overexpressed in 40 to 80

et@p A La i NSO DRRFIPSREISIoP e P SRITL B 28 I BRASU oL hor
Autgﬁhééf)ﬂbryﬁnoﬁ AR ufsgHspetgbtion of tN@ %ceﬁﬁ)@é‘ﬂ#&%&ﬂrélr BAosine

. Anticancer_therapy has been designed t
k'”@%wa'%@aﬁ? e %CFWFm%'ﬁ@ﬁd@‘@’F%%eaﬁheffﬁ%ﬁ aﬂ%therﬁﬁ“lé?tton of

proﬁfeelnwe aRd 'cé;‘ll El)’rvwa_lrbﬁ‘grféilél(@xg eéélt I@sbzéoyzaxeqrrm e.Whén @
potent inhibitor of the %{,EHS yr osi ne ki nase

Wd%eﬁtlvaged@mqtasw ﬁé@B Eﬁ?ﬁp AN lpgddathsn 5t h
dev&%ﬂg{n&%@@%r@%’c BhER RENEMSI-cINORG EARIER (0SCI EF ¥bibRIMal cancer,

head and neck cancer, and many other solid tumours (Exp. Cell. Res. 2003;284:122-
130). EGFR is overexpressed in 40 to 80 percent of non-small cell lung cancers and
many other epithelial cancers (N. Engl. J. Med. 2004;350(21):2129-2139). Anticancer
therapy has been designed to target the products of such genes in order to inhibit their
activity. The drug gefitinib for example, is a potent inhibitor of the EGFR family of
tyrosine kinase enzymes such as ErbB1 and was approved in Japan on 5" July 2002 for

treatment of inoperable or recurrent NSCLC.

Patients vary in their responses to any prescribed medication, both with respect to how

well it works (its efficacy) and adverse reactions to it (side effects). In the case of
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Patients vary in their responses to any prescribed
nmedi cation, both with respect to how well it works

W@ pa0g/08%763 cacy) and adverse reactions to it (SPCEGB2005/004036
effects). In the case ofgefitinib, patients exhibit a
differential response to the tyrosine kinase inhibitor
treatnent including a group of about 10 percent of

L A R I
incladioog adjrogd 9f abioet €0 percantrué gdtients ihaéhavef § rapidand efigmeramatic

: i Wh Q7 W ; d .
in RS 8ReI (7L e o SRenE 08210, KB AN, e
needgds [itemtifymye treatrhent drasg, padents wap Wiheespend i the deugnansealso to

: r f ect.iviel .
oyt 8551 SR s TENENE et ol BB P B0 YRR SR et g
medieink chovg targaiedmdrasifegivelyf i ¢ nmutations in the EGFR

gene which appear to correlate with clinical

responsi veness to the tyrosine kinase inhibitor
It hgefacenthi pehStisenerd 20@ 4 BOYroLp T patHt3 witlfhesemall cell lung

' o i f ' L0

carlZd s Bt Elaldls i Rt gBh 2 hidn cBEb o SofiBle itcinica
respdrsinghess fodhe srosienkingsd iohibkergefitinib 48¢iemss 20404304y 497-1500).

BRSBTS RPN B AN LERANAE
the frnilaftat. et it theugiityatwaseeningforauca niusaione amiubg capeass g identify
ool e AR Uy bY 0RAE15 80 Al chale oS B 8B e
to ditd, filvecarhly way ditas duutatjons san @eynempte@iarsmtﬂy fsduy aﬂabl_sis of solid
issBE SR ARTE LIRS ATRORSHENE BN, TR TRl ocare
is veyt atplemisanti fer thheatieritfand sbmgtiings depassthlenghen s demogdnes
inor%}ggl? an excess of wild-type genes. This is a known

pr e

min the art and especially inportant given that
identification of mutant DNA at | ow concentration

w2 Sl S SRR 54 P50 B9 e TPt

gergatanenty aat ex@nseai Wild-typagendsC This i€acewnResble@00 #e art and
10 : 2379- i . j f

BT 521 E e E5FBE RPN o 50 B RSP Bl s

be tiitieal fes paysadetedtiopaf Baurhsurtap tdcideBify dueapwopribte geyrsé of

bef. ki
ne g R)Plorp S50 &t SR aa 5Rds I B RPS BB e ERS
Acctdndis@;r/],ngerie?m?&fﬁ&Mmsynwsivperlmemeliabie W};dﬁtavaorfitpuam
. method o .
eSO DRSS e FER, GEBERN B 2B
thens@da trerspyetatohaynbe atiyexfiestiver bgtgongay asnwilliperogatage of those

patients.

Summary of the Invention

We have found a method of reliably detecting ErbB receptor mutations in bio-fluid
samples taken from patients, that can be used to predict a patients’ response or survival
benefit from an ErbB receptor drug. In particular, the presence of a mutation that alters

the tyrosine kinase activity of an ErbB receptor indicates that a patient may respond
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benefit froman ErbB receptor drug. In particular, the
presence of a nutation that alters the tyrosine kinase
w@edo7wsd7ys of an ErbB receptor indicates that aPQEGBeNS/004036
may respondpositively to the drug whil st the presence
of only the wild type allele indicates that the
patient may not respond to an ErbB receptor drug.
, din o fhe fi ' L OF
pos EIOUE uls y B el SrerPEREBLy Mo WL BEUTE Lkl ne
patierd mpayi rsit neppbhe tesare pebBofeceptpadirugr ovi di ng a bi o-fl ui d
sanple froma patient (b) extracting DNA from said
sanpl e; and (c) screening said DNA for the presence of
Accondimgdo thmofiret aspeeitdf dressinventiohdhere depiosided Rrred¢tbodfsir getdeting
t had rdet. [ rB nut ati ons descri bed above
Erbco taﬁogégoragtﬁsé@ﬁhgn o%%ﬁe or nore nutations in an
Er bB (=@ peptding & batflad sanpletieont g petidme ki nase activity
in sajd [ t b the ErbB receptor in
t he a{? @éﬁéﬁ@éﬁ%%g{gﬁea osggnl?@&é(%R. The present
i nvenfodrssreleaing sbiolUDNA tdrdhe pessoceafsome afmaraatatons in the
bi o-fl uirgCe les in patients may be used both to
predi ct an o monitor the effects of ErbB receptor
drugs in vivo. In a preferred aspect, the invention
rQyi . , ,
ProERNE i B oER e o BB LR AR Belbufhs
deteafion of @)e gmaare diuigticms i er ErkB cecspiopltat Biterihatypeinekitase
(b) extracting DNA from said sanple (c) screening said
aC“\%'JNA“?%‘{J r%f%%)b resence of one or nore nutations that
alter tyrosine kinase activity in the receptor In
not.he nbedi-nmen f. the i nventi t kS vi ded
o< B AR TRt Ry RS R 8 ISR BER
an ErbB receptor drug conprising the steps of: (a)

provi di ng .a hio-fluid, s j . , :
ThoBlgieat P Bets o P e boTf BBk e B parales
patiérits nidyebepised @oitteto@hredicteandrto mmnitomthie @ffects ®f Ettd reabpter drugs in
_ tyrosine kinase activity in the receptor.As wll be
Vivoynder st ood by those skilled in the art, nonitoring of

a response to an ErbB receptor drug allows the

response of a patient to whomthe drug has already
In appeefarred aspect, the invention provides a method for predicting the response of a

patient to an ErbB receptor drug comprising the steps of:-
(a) providing a bio-fluid sample from a patient
(b) extracting DNA from said sample
(c) screening said DNA for the presence of one or more mutations that alter tyrosine

kinase activity in the receptor

In another embodiment of the invention there is provided a method for monitoring the
response of a patient to an ErbB receptor drug comprising the steps of:

(a) providing a bio-fluid sample from a patient

(b) extracting DNA from said sample

(c) screening said DNA for the presence of one or more mutations that alter tyrosine

kinase activity in the receptor.
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adm nistered to be assessed; thus, it is applied to
patients post-treatnent. However, prediction of a

WO e®posges i s carried out in patients not exposeCI/GB2@E/004036
ErbB receptor drug, and is carried out pre-treatnent.
I n anot her enbodi nent the nethod conprises the steps
descri bed above wherein the prediction of the response

of .a cancer tjent t. n.ErbB receptor. dru redi ct
s Pl TR Ea P BLlERs okifes B SR DERERNGPLS oS R & Ero
recgrﬁtbh@ﬁg @ﬂIO\pﬂé e refp'xmgﬁa)f Beaatbmﬂ;’»@\/\mamﬁthe ErngB]ad;;allr@agys been
escri above rt her.conprises .t st :
R Prsees s Bt S e Rerr B Eirtst Pad gy wever,
predictict yfixeredpbrededs carried deat ia padehtainbl expesed tuthrpBbiR ieeedtyr drug,
df).o an. rb? receptor, drug, whereas patients in which
ancy 19 TIRA| YT PEeANFRt es are detected will not respond
positively to the drug. In another enbodi nent the
net hod of screeni ng, descri bed above conpri ses use, of .
In B IFRErROdRERRTF PERET FURPTICH GrIFaF SoRpber PRV N eindhe
retiiBadn s r r r icts the
pretiibadn cfeheedspdhsgbica tager patieat iocmskErbBmatdptomdriig prarlicts th

del eti or r base, substitutions. Preferably the nethod
SU"YJW@@P%@??%&?%\%T‘WS use of real time pol ynerase

chain reaction (real tine-PCR) with allele specific
' t t el ingle b tj I
Profirp R At sel GracHo BSRORTC A HERSRE o S pes eheye
furthermehipmees tHewepret hod of predicting a response to an
o 08 S5y 05 BB RPN 55 0 Bt s
S lelcwelnélctédj Wgﬁbsm&id_rpdsﬁiveﬂse@iah Erbiftef@@bto; beignwharas patients in
allele; and wherein one prinmer, of eac ir
coriphifs a8 Wilypecaibietite Bl adtierditsosiiel do hedive
that is allele specific for a particular mJ'tati on; and
4 B2 oo B0 BB B e peidagloo o
polydﬁiér@éé lbl&éin @étm’le? fuith tahele sﬁ@mﬂfl prigss -tlgﬁ)de&oféi_ﬁgl_b%as% mturt]ations,
| ecul e qr . nucleic aci upl ex probe containing bo
sm&ﬂa-ﬁ‘gq@dég&n&% a%ﬁ}a“cbﬁwg?g%er IEs)equence speci figc f or

the target sequence; (b) a fluorescent reporter dye

ttached to the 5 end. of the probe jn close proximty .
Prefgiraly ecmeiio of STrePHRGINONRY HreoaRH s FRVi@Srage capinaeaction
(re@timRtRCR) witlglidle gpeDifRXdrimers that detect single base mutations, small in-

frame deletions or base substitutions.

In a further embodiment the method of predicting a response to an ErbB drug is as
described above wherein a first primer pair is used to detect the wild type allele and a
second primer pair is used to detect the mutant allele; and wherein one primer of each
pair comprises:-
(a) a primer with a terminal 3’ nucleotide that is allele specific for a particular
mutation; and

(b) possible additional mismatches at the 3’ end of the primer.

Preferably, one primer in each pair as described above further comprises:-
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(c) one or nore non-coding nucl eotide residues at one

end of said probe; (d) wherein said reporter dye and
w@@nosens nol ecul e becone separated during PCT/GB2005/004036

anplification of the target sequence. Advantageously,

the probe is a Scorpion(r) probe. Preferably the

nmet hod according to the invention uses a techni que

CoP ) LSRN L AN RGPl imer

t he t echgegusnceanddetiriodr segtarde speditie for ¢hetar@segdénce;
7% 6% . 5% 4% 3% 2% 1% .0.1%or, 0.,01% t he
{evel Db LRI IoRg 1L e aliecrod 8 Sired APt sl im cose
probe systedimitesitr & lgadnakoveidrak witien sald amigkg@olkbat onaucleic
separate roqkijel is required to bind to the anplified
target, RaKiN§'¥etection both faster and nore
Sf fici@enbong l@amﬁ@é h@:]-c@dmg enn?eotrabeemmtonier@merw s8id probe;
enonstrates.that the use of Scorpion rinmers in a
ARV b TR ReRRT e B S anais0™t P ebuReEP PR pPa e
met hods uiseay aoplifcheot off6E Rirgettseguemns. (See Exanpl e 4).
Preferably the bio-fluid described in the nethod above
is any one of blood, serum plasm, sweat or saliva.
Adviihvayelbageabs byobetifia Sebfpidd@pdbes serum Mst previ ous
studi es | ooking at the correl ati on between EGFR
nmut ati ons and NSCLC progressi on denonstrated such
Prefaraply ittnmethod @eesrding te tesingsitied ubesra tascharup lcepatlalkbedetecting

after commencenent, of treatnment, for a retrospective
a e pe S e ne s bl BRI Pyt s R i grerably
theEWr@JeLUmtﬂeﬁecf mmrwaédnﬂfmts aa9%aB%e Ay, 6y, 53¢, Age 39a2%, 1%,

hanper. e tenpts rform prospective studies with
0'1t/hg'p(b@)fgrﬂ?%}?ﬁe‘f%s g%cﬁg@ﬁd%s&ﬁygn ef ore the

commencenent of treatnent. However, the present

i pventi o ovi des t hod of  detectjng nmutant EG-R
The PPt elPbg sveianBsERisipitete bERLE T aaBh i no SShatate
proBR eLiedBined to Bl ®an® hinplfief takjed rhdkiiPécte &lopdwtt fagas iavie more

than gr e&iﬁous met h%ﬂs of ag.al %/%l n% EGF rrutg%i ns inf
efficighichen BBl BYHEMS:| N AFRTEAL Ve o SIeMeesiras Gtat °
8c<§f@rasaim93§ R SRR @ﬁplﬁi@éti@@ﬁ?h&enl%ﬁe@&e@élnbiﬂ@ity&ﬁ

easi |y and, tests n be repeated. Furthernore, tunour
meggd[sgs%c?@ Gk QF?WFGS'QQ%P%QA&W%eﬁ e circul ation,

which is enriched in the serumand plasna, allow ng

detection of mutations and nicrosatellite alterations
Preferop NS BT IaR R DA efiot DRV A ie, o BESR: S569:
plaS6 19wt of Qlival Addaritagddier, eansiiure i sepéimt he

i nvention, the ErbB receptor drug is an ErbB receptor
Most previous studies looking at the correlation between EGFR mutations and NSCLC
progression demonstrated such mutations in operative resected tumour samples taken
after commencement of treatment, for a retrospective study. However the difficulty in
sampling inoperable NSCLC tumours from patients at an earlier stage has hampered
attempts to perform prospective studies with the potential to select patients before the

commencement of treatment.

However, the present invention provides a method of detecting mutant EGFR from

cancer patients’ samples other than tumour specimens. The sampling of bio-fluids is
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tyrosi ne kinase inhibitor. Preferably the ErbB

receptor drug is an EGFR tyrosine kinase inhibitor. In
w@2presens ed net hod, the EGFR tyrosi ne ki nase PeHGBRG06/004036

is selected froma group consisting of gefitinib,

erlotinib (Tarceva, OSI-774, CP-358774), PKM 66, EKB-

569, HKI-272 (WAY- 177820), |l apatinib (GA2016,

GV 572016, GSK5720 ane PD183805
essBopi, T30 BEFY OLBR BRUSGt BSVSR £ T AR R FooRronts: I
con@ast tofcolldrion eﬁmmdsamﬁedlsemmsemples fOMER@BHIL) 8B H6 collected

eas%%néfeﬁ SQZaéxgbgeFﬁeh?atg& th rer%ﬁpeg lfrrﬁf?ﬁ%?%egpowrr]uvtg rr]etzleé)s% DNA
intofne tiesuaditloy, whidk is=Earishédnini thé serum sndiplasmby) alloWirfy detection of

mut@ﬂtl bod rﬁlsc?c%%gqtllﬁgﬁﬁerro' t?lr?t r%ﬁ@W% ] rc]:grzg%@ﬁs (Cancer
Reap009;80U8R-70ABXEG-/ r HUMAb- EGFR), MRl - 1, IMC-1 1F8
or EGFRL1 1. Preferably, the nethod of any preceding
cl ai m conprises an ErbB receptor drug used as
In arfoniedrhekadeymert of medwdmaatth@ ErbB tdtepioherugds ag Erbl Pecaptor

t f d EFGR t
o R PO T il B Pt
inhigiedri Inla’lpr*éfer@d raéthod, hhd Eareey @sm%dma‘é@‘inhllﬁﬁr B5Elgeded from a

oo o o i e oA 0 e PR, e

569PRkB3BD BV AYAEEEES), 1aXkfdE (CBRIE165996262018DE8K472016), canertinib

(CHfBGH Db AT SR ts47 0RISS0 O ARt R Loy o

the icBMB BN d¥asAdiscl ds2id el W O20Dama6 846 of WEEINDBM@8g20@el et i.ons
or substitutions of nucleic acid.. The nutations

preferably occur in the tyrosine kinase domain of an
In aRbBr EeBedhht ofthefreeatdnyint FeoBdoapiop HEUQQQ @HIEGHR thiitor.

f er abl

Pl B ECEFO GBIGeT e 2R rgy se Breitseis the orou
cona‘u?@% bma‘mlrrgts exhbitux, C2bbe rr%tuz%ﬂﬁmEA agmg@m) paeumumab (ABX-

mut ati ons ¢ a e inding site in exons
EGE@T“§@¥QEGEB §18fﬁ%g&gféngﬁggﬁg 'v the mutations are

sel ect ed fron1the group of EGFR nutations listed in

Tabl e 5. nost referr d enbodi nent he nut ati ons
Pr ega[r%blgta% |3“Vﬁ ERORNY PEIH CAMPEERRER ﬁrb@r@ﬁe@o&éraa used as
morﬁﬁ?&ag PinQeTBRtaBbY WA offié atigens in exon 18-21 of EGFR

have been detected in |ung tunour specinmens. Anong the

NSCLC- associ at ed EGFR nmut ati ons detected i n tunour

In aSR8&IPisBEed ERBodiptehi tmEF@RttK@ennbrkTrfa@armumw atugqgseleaed
exon 19 (E746 A750del ) and poi nt _mut ation whi ch

frona a/gsQHPeng 8F 94t @n@, FUpp APAEENRESat /% GlorPE28) i ies,

EKE%89, QKﬂzxzi-@ﬁM?a@muapatfnw GW R0 15 IGatszRy 16 @81572016),
these nut at | Cancer__Res. 2004: 64: 8919-
canertmlb (C1-1033, PD183 05), AEE788, XL647, BMS 5599626, ZD6474 (Zactima™)

or any of the compounds as disclosed in W02004/006846 or W02003/082290.

The mutations in the invention are found to occur as insertions, deletions or substitutions
of nucleic acid. The mutations preferably occur in the tyrosine kinase domain of an
ErbB receptor. Preferably the mutations occur in the tyrosine kinase domain of EGFR.
Preferably, the mutations are selected from the group of EGFR mutations listed in Table

5. Advantageously the mutations cluster around the ATP binding site in exons 18, 19,
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8923, Proc. Natl. Acad. Sci USA 2004; 101 :13306-1331

1) . Advantageously the patient suffers froma cancer
w@edoenswos from t he group consisting of non-sol PAI/GB2005/004036

tumours such as | eukaemia, nultiple nyel oma or

| ynphoma, and al so solid tunours, for exanple bile

duct, bone, bl adder, brain/CNS, glioblastom, breast,

, Lcal ! i al [ h
20 GELEIRRAAL: pESYAhe ORISR B PO e ahi RO
muiadiand l&sisd ipandleeRt incg mpstauefatrép embbdineslt, the mutatioes are
i t.esti id, t i
er4, 37600 1 SRl LR R gkose ! BEGhRient o “the
i nvention, the nethod as descri bed above further
' t he .. f: ' id f h
o PTREIACS HIERBHEP S doeh ST AR SRR o
sped'm\msg reesnghg NSG LI gspaileteyGIBR nanatitmis Bletemtarbindomouk
secon

PR GiRBsT e, oA Rr AT CPBlo B AP Aa e s ROpR) and the
pointseutatian \dlﬁble\i,s{;]a] téﬁ&a_caﬁedt cbfyqaﬂ:irgal ?yeértginﬂ?data:o?en ?581 in exlon 21
ich i e . nmut a
(b R e i A e e e e
892uPtdreNath.oxqali SEUSA La)4; 80 p13308r1381Mth a term nal 3
nucl eotide that is allele specific for a particul ar

nmut ati on; and (b) possible additional m smatches at
Advaheagdoedig thef patibat Quffersefifom Gaaneersetegtesl fravh &@ugreuponsisting of

rorGagi Bl stobaF ek pB o SRR B Ay Ba of Phhy B RAFSiso sold
turoars) &ir ex@mplersie;duct bore, fuladaes SeanCNSE pbotiestochg ebreast,
e

ttached tp the 5'. d i I i.mt i th

ook g crbradongial B ded 287 RgPe Bt g gftsce
neumma:l,&ie@pghé@adbgér@ﬁ, bter)créaitﬁ, leéumeperitpgaéal Crtmllhb' Mgr(]?s), prostate,

nucl.eoti,de residues, at on nd .of sai r obe;
ren%glpgﬁﬁstgcﬂaaﬁgﬁ@r P?F'”ﬁ?@gé{ﬁ?ﬂg&ﬁ'@ﬂ%rﬁer Pml ecul e becone

separated during anplification of the target sequence.
I dgoirePBRBEnT of Per Pl FEERRSH o pesn tagey S tufher
corﬁ;]grrsdsmtetege@ ?f:fl bi o-fl gi ddf or plrnedic cti B? t?ﬁ response

0 atien 0 r rug. Prefera se.

des@? Psﬁﬁfnéﬂg&\?éd sﬁ'é’ﬁ%‘gg pﬁ%%ﬂ?%ff eor(gpgrg r@%ﬂ'@%i "Vi on

f or cdresdnen® d tid Qovistiedmf Snafiing giathviaydf taneErbB sempse. of

a patient to an ErbB drug. Advantageously, the

above-descri bed use further conprises the steps of:
A second aspect of the invention encompasses a composition comprising a first primer

pair which is used to detect the wild type allele and a second primer pair which is used to
detect the mutant allele of an ErbB receptor wherein one primer of each pair further
comprises:-

(a) a primer with a terminal 3’ nucleotide that is allele specific for a particular

mutation; and

(b) possible additional mismatches at the 3’ end of the primer.

(c) asingle molecule or nucleic acid duplex probe containing both a primer

sequence and a further sequence specific for the target sequence;

(d) a fluorescent reporter dye attached to the 5’ end in close proximity with a

quencher molecule within said single molecule or nucleic acid duplex;
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(toffh o RN 5B

(a) extracting DNA fromsaid sanple (b) screening said

DNA for the presence of one or nore nutations that
W@ba0e/034795 osi ne ki nase activity in the recept oPCT/GB2005/004036

Description of the Figures Figure 1 Sensitivity of

detection for nutations of E746_A750del and L858R

using EGFR Scorpion Kit. (a) Standard DNA with

E746, A750del were used at vol unes of .10..000

. vari ou {
(LU SMe0TeRASe i 2R NUsiB6 sy BPRYSY 2t A S5 O TRRG
é P@) l(lvlh@zeln Siianshordr Hranvd qmenahgrdnblyp@e Oeedroe sapsm‘ateld during
istille were used as negative controls
at FRRIMEFHRN gjé%ﬁr%rg?qf%} ®St andard DNA with
E746 A750de| at concentrations from1l pg to 10,000 pg
of standar

wi th 10, 000
A ﬂ}l peéspgrt:t cg%?eallnveﬁt@]n Cfmpi'g%l%ﬁe off. &rﬁnerf@D%llf %r%jti%nﬁeceptor in an
assk@oRductedlin hi®A0id fdrGradictryckhad rdspoldof( d Patint to 4reiErbB drug.
Primary curve and 2nd derivative curve represented
fromstandard DNA with E746_A750del at a vol une of
Preﬂeﬁal&@‘ihep@e d:]éi?senlé’dl aﬂatﬂlﬁfé lintidde endrefdcasrenf 8 Cblgﬁoﬁlﬁbrefdrblftesémg a
. e in esoeo ryv The thresho
oio H e predalnd waaconge e & patiil s EHE Fg. 1 ghest - pea

of the 2nd derivative curve (the vertical Iine in
S were de

figure 1c Standard cu ived b
AdBEREEPHEathe eVt SRR i TSP A AT and

%B) (aglggadtr_asﬁngt?reAlﬂggq %;d %éga?@_t andard DNA vol une. Figure

ection of . el in nom c

£ 1 o 1SR N i DRBTO P mesepy SRRV T TEFa R 1B

andy Ak Whdse astivity it YHeeretbtod 1_18 wi th L858R and

AA31Fi gure 3 Progression free survival (A) and overall

survival (B) with respect to the EGFR nutati on status
Degfnmmr@frmblﬁ qakls | ung cancer. (* ) Log-rank test.

Figbie LSSV dellfnioc aalioas 8L E e Aotos G as ek ¢Sing EGFR
Scd?@bﬁle”t (9 Gearidar) BRAEBYIFEETIEN 8.766det QRPONdad atveB6S @My of

10,887 eg 107, PR G glanisth 185, Rbe bt bPeRk). stegara o
withWind ty@e Al Pahd <ﬁ§th|@d QB (BI.) iePs N3t &4 hagativStamteld gt the

sant BRHHEERI(bhgehoe. DN el b 0g 8 Lahpresdiens dom 1 pato

10,060 sgwleaer er@rwnﬁqo odoLRsIIsed R anaih,w,myeéiat 4 B 1:1
box Labor t qr

A8 Bl dnd ™ SBRppa oD Biary sprve and
ZnMrleﬁweadun% l@p%)ént@@ﬂr%% sthhdarEONAI AN EVES  4758d8IaN % volume of

I n s wel | GQuthrie
10, OOO pg. The 2nd derlvatlve represents the rate of change in the slope of the growth

curve. The threshold cycle is defined as a cycle number at the highest peak of the 2nd
derivative curve (the vertical line in figure 1c). (d) Standard curves were derived by
plotting the Ct of each curve (shown in figure 1A and 1B) against the log of the standard
DNA volume.

Figure 2 Detection of E746_A750del in genomic DNA derived from lung cancer cell
lines. (a) PC-9 with E746_A750del and A431 with wild type. (b) 11_18 with L858R and
A431
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et al., Quide to Yeast Genetics and Ml ecul ar Bi ol ogy,

Met hods i n Enzynol ogy, Vol. 194, Academ c Press, Inc.,
W@ 1®903970PCR Prot ocol s: A Guide to Methods andPCT/GB2005/004036

Applications (Innis, et al. 1990. Academ c Press, San

D ego, Calif.), MPherson et al., PCR Volune 1 N.Y.),

and Gene Transfer and Expressi on Prot ocol s, pp.

109; I nc.
Figks § Ergression o siedl (LA AIPREEH S Fospfy o the EGFR

mufagsesatuyof hehereneell lunPcaacat. GhioeraktgstPress, (1991),
Culture of Animal Cells: A Manual of Basic Techni que,
2nd Ed. (R |. Freshney. 1987. Liss, Inc. New York,

DetHilé(dDeseﬂﬁlti&ieBEth'érlanéﬁt&rn and Expression Protocols, pp.

109-128, ed. E. J P I.nc.,
Unigss 95Tt oficpwise, HebliR St e atTa e st Iirelh fave the same
mef@h§hs C@M[(rfoﬂfyefrﬁﬁmoodBjMRKERﬁne\fwskmu‘stlﬂbhaﬂ (;éggf Clﬁg)ell culture,
ers, .known en identified an
molEua el SUGR G 35 SRS By OB CRIES £y DRSSt
Stag@éracté&kmrqubls alogsed for metélcalag ganeltxdaml Ktﬂ@d:hwmcalméh@iseSee
i ogmar kers can i scovered i sue
ger@rﬁm S abookRleb Sudls i Gbihe AL RehBRNE AT & 41989) Coi
Sprigadarbor liborabiyerress, GbIESprirgr iaareonNCs. sHi0uslibellet k8, Short
e e A S
et #V@bldétt@d'eaﬁ Géndtivsl ae@Molecalr BRI Mbtl”@b@@h Enzymology Vol.
roc a esse r 0
104 RETAREPe Ins R Os BORET SR R R Vi ieiohr Angpications

(Inri$ eaawtg@temtdaﬁembi F&e@g)<$aﬁ}aﬁ§gu ajzigE) Mughealofret al., PCR Volume 1
S late ticu iti
NS E0S e A BBt el ot candi ] QB 9bad) SRS oy, The

HuﬂnﬁNﬁP{e%E lﬁ&eClgtocnrmrk)errhawdwd mﬁeraf]@@thaboﬂatw P%ereln rt])y
condi ti gn i se in resence of, the .
roiqr AR SHOEHUIG G Tesei (g et GEABHer AL A lpyalalfr Basic
Tedkﬁ@qu&uﬁrﬁ‘c}?@@ i(B | iIFrgsHhey.t 1987 clasdliltd. ewoyord] Nefaﬁand ®entM@ansfer
espon3|veness to r tre
and BRI GIO1Ss BRI o 0.5 ot Blusiel o' s Press nc.,
cliftalNi L atThege dab@nétt atd Meorporatdditidieir bl refeddricse and
quantitative. Typically a biomarker is a conpound,
conmpound fragment or group of conpounds. Such

BICMARRERSS rray be any conpounds found in or produced by
an or anlsn1 i ncl udi ng protei

Variys| Hg1RgIGR! Mk RO Q&%m%aﬁdé %?%ﬁld?%?@?ﬂ RAS skl

thr@ugﬁrtﬁéibp‘;slicamarp@r\mcheamry@wdmscmmm@@gw@aﬁed.@a|@hadl ct
det ect the presence, |evel

toxgalpgeLAalPs c BT SR abPe diveeissed MbGHE '%ﬁﬂae%@ng Rigfluids, where

blo&! %&ﬁ@ﬁ%spéodnr%ﬁlbloﬂﬁldn@éa iChibRBrket SHRE YRrdtsIRcO®L000;1:1-13,

ns), the susceptibility (including
Physml 2005 :563:23-60).

A biomarker can be described as “a characteristic that is objectively measured and
evaluated as an indicator of normal biologic processes, pathogenic processes, or
pharmacologic responses to a therapeutic intervention”. A biomarker is any identifiable
and measurable indicator associated with a particular condition or disease where there
is a correlation between the presence or level of the biomarker and some aspect of the

condition or disease (including the presence of, the level or changing level of, the type
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genetic susceptibility) to particular conditions or
di seases, or the response to particular treatnents

w@ povclosddhg drug treatnments). It is thought the€T/GB2005/004036
bi omarkers will play an increasingly inportant role in
the future of drug discovery and devel opnent, by
i nproving the efficiency of research and devel opnent

of, tﬂE%ﬁ{g@'ﬁ'th%gg&%@hW@ 1§ He BRaltssdr @%eégeagpﬂ’i%tré&d?ﬁgﬁleﬁ&s o a

ase” progression, nonit of trea
drugnﬂerioetr patingrthe gpndiliamerciseasal: Cmeecorlfe@tlogmymeequahtatlve
] NN [
e By B T LA REP s fariound
comrzug c&aamenﬂ @rgreuriof Qﬂﬁﬂ@@lh@fgl Blath QinReads mawb@ atrmqwounds
fouf bl FERESH oF PH e MLEA oML ER8 pEbitin) JikiMecios
andwtherrcompolodse EGFR, ErbB2 (HER), ErbB3 and ErbB4 I'n
an enbodi nent the ErbB receptor drug is an ErbB
receptor tyrosine kinase inhibitor. In a further
Biomatkedi mephavee prdive powpt and ds ggch maihe BEPRia predist aredetect
[ o
the S A0E0 et AT R BF oS SR by iR the
preggfcetar favi| of fattimuian macr(:@@amm or @m&ssvemylscepkwtwncludmg

o BRI R O @%stsaﬁg%g%%%

treatinentz (inBNVENG SlagsGataentsnhy It ésf thokght dwipionraiseraill play an

N T

improvigstaétefficjenisy ofwegeath ehe dew@pm@lﬁbmgr zms@garaaf&ers can be

I 4

o ST g ORI 3 g gl Fenas ot o
preQIGYOB‘.%QMnIaalobut@nw ploerexampleh mem@rbmﬂarkﬁrereepar@b PrAigCts are
o b o S 6 ERYShocr= 3L b R B o
|mmmﬂﬂ®qm%é@e@%£drug Is an anti-EGFR anti body such as

for exanple one of cetuximab (C225), matuzumab

(EMD- 72000), pani turmumab ( ABX- EGF/ r HuMAb- EGFrE], -
TheltermEEbB recptardrimRed hereirmnelugehBuge eelfitgoipodrtng srbB family of
oSk RATR B TP g R, euaging Bogt inan
emiddizseishe Erb%rqmaptor dulgas ae frntof rec@ntortwn@elrmﬁna@:@blbd@r Ina

rosin [ [

o OB EAES B UEBAE Pl 8 EEE R A ror
Exdnples) 0BG ogpebiae dyresing kinase inhibitersandludsuputiaveahot lidsy tp s
gefgaﬁ% Eﬁc‘% it d%\ﬁr@%&ﬁeﬁsﬁ%r E’%I é‘é tr:ﬂ?é bé’é‘ F-ef WAV Brs20),
lapatiPiio (B\&e8 1 &) rSWsF@0 $6)r vaneainib ((;4;2@33; Ede&’f&Qﬁéd&%&?&BhéLM?

BMS' 28805508 any of the compounds as disclosed in WO2004/006846,
W02003/082831, or WO2003/082290. In particular, gefitinib (also known as Iressa’, by
way of the code number ZD1839 and Chemical Abstracts Registry Number 184475-35-
2) is disclosed in International Patent Application WO 96/33980 and is a potent inhibitor
of the epidermal growth factor receptor (EGFR) family of tyrosine kinase enzymes such
as ErbB1.
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the initiation of gefitinib admnistration to first
appearance of progressive disease or death from any

W@ 2303970Response’ i s defined by nmeasurenents PEREB2005/004036
according to 'Response Evaluation Criteria in Solid
Turmours' (RECI ST) involving the classification of
patients into two nmain groups: those that show a

in Pkt SO Bedr e oot dele S A G pB oy of 88 Her

exahRACHhOBEcaReMab (CZ5), rastugurhaia (EMD2000), phnituesuthab qmsx EGF/

GG BB LS oIS U - 200 85k nioned

her&if @edyl udddCGR) mbsotBerapy br ikirvowbiraitiph with ©#ier anugsesidiid seme or

A AT SRR TR BRI

is gefgimt ype. Such cel lular transfornmation often i nvol ves
genetic nutation; in the context of the present
i nvention, transformation involves genetic nutation by
‘Su@iv‘aeﬁaﬁbcbrﬂgaé@s%s@l”@tl@mtsYTD\Ve&aIEslbwgﬁh@rﬁi ‘BRogiesston-faagsurvival.

ovgey SuRbel dGL RidRngl B Bie ler Gom deS iR e S P R 36 inistration

to dia@ﬂiﬂﬁﬂﬁ @ny Batisd. SPQ}‘QO&%]OM feRunevar(PaBY istdefihbe at &edidie from
the?rw tlﬁgp Tfétpéq,%drpalsgatéan}ap‘lég?g??éaqe{%té%dﬁmgogresswe disease or death
frorRlahgeaue) eot i de sequence or specific primer capable of
acting as a point of initiation for synthesis of a
pri mer extension product which is conplenentary to the

‘ReBptsisei is dafinst IS)i fmaBslre@ehie taikapi Rdordiigol’ Rékgiohse Evaluation

i B 3 b HBECHNEG §ibhe asdiiEntin Graliicy LTS fpman

grop<E 3Rl tRRInowad parialdespohsd esstablBBiseacs ahé thask dhat show signs
nmut ant s. _As used herein, the term'ErbB receptor

of BRA"gsRI\e JifeaS¥sed to denote a nucleic acid encodi ng any
menber of the ErbB famly of tyr03| ne ki nase

A receptors. The term'Er bg %ﬁ‘i % thu enco assa; . »
”m"f'cﬁi'ﬁavﬁaﬁmﬁﬁr@‘b%e'?é@ e 1°B gl in gReiiiG gpigation o
targk$ nuelkic a@@s%@ﬁﬁomwﬁd&mcl@l@la@ld@ free tpb@menéuezéhashn@wcnon (PCR)

sufficient h %yto ErbB receptor famly nmenbers to
is apel oM Rdi C%ltém P%‘ﬁ'of"eceptor honol ogues. Preferably,

EGFR is identified as a nucleic acid having the
. sequence for EGFR shown as SEQ ID NO. 1 . The term .
CanbEdRed BBTEIN 10TRES (RIBORERIS 8 MR FHIES G5 R4 C kpasgpanation
to Phedpyatit Bhehdighe. UNARIceiliat RGRMArmANET bikkrsAl6I08s genetic mutation;
condi tions, to the natural I%/ occurring nuclejic aci.ds
in th@gmt%t,oéawe present invention, transformation involves genetic mutation by

alteration of one or more Erb genes as described herein.

The term ‘probe’ refers to single stranded sequence-specific oligonucleotides which
have a sequence that is exactly complementary to the target sequence of the allele to be
detected.

The term ‘primer’ refers to a single stranded DNA oligonucleotide sequence or specific
primer capable of acting as a point of initiation for synthesis of a primer extension

product which is complementary to the nucleic acid strand to be copied. The length and
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above, or the conplenent thereof. 'Stringent
hybri di sation conditions' refers to an overni ght
w0 pwabzt7dHn at 420C in a solution conprising 5S5BO%/GB2005/004036
formam de, 5x SSC (750 mM NaCl, 75 mMtrisodi um
citrate), 50 nmM sodi um phosphate (pH 7.6), 5x
Denhardt's sol ution, 10% dextran sul phate, and 20

/I nat ur ed hea r.m DNA
secilafi sighe ALe TeeReE Fiond WRRe B sl wegunRese oY
extdfdidrostedfic@s. Det ection of Nucleic Acids The detection
of mutant nucl eic acids encoding ErbB receptors can be
enpl oyed, in the context of the present invention, to
Th@pr@dérﬁtapbh:%tlbeslpsmr&esEobﬁinukgelblaelatnm:amts Bisnsed herein, the term
L1 ErbB r tor gener occu

ErfhiStaRRT TR '3 et i R Re e gad il A SR of e
ErbBrasly ontydsineddinase reéep‘mhafrhe s m ‘Bridpereoaptor’ DN, emmpasses all

oy R S SRR S5y 20 B
mokBalky sihichahotvrsarfnt pbmol@gyltd)IErbBoJewmmfadﬂy melmfbem thelve

.. ta ens t hat thedtecte t S i
acpfsf e rerepins hobiastes RePineCr R LRERRY ananugeo aci
havagj meae@uamammemsbwn delsm EINDY1.t echni ques based

on nmobility shift in anplified nucleic acid fragnents.

For instance, Chen et a/., Anal Biochem 1996 Jul 15;
The89t I)uckle Scid desaddsttrodehsolgreickotidancapbbli o hlyeridisisg under

t .. o
strigrppasande Syl iREL I it Felleb st Ba ol e R RS i entged
ab®k, &the cﬁhwpfé&@hntk@taﬁ Sﬁ(ngént Wbadiséilohﬂc&ngkﬂlum réflgﬂﬂ)a an

ar e val rre e
oG ainrten sur R bl e Bp g S0 G b HRie B Soq 50 mu
Naghels mmme@noéutrane?j a0 mn&oh_mlswleplhayphmtt(pmmo 5hDEhhatit's

n el Cc ,.acl.as 1 apl ar St e
solgfeRy e estee b o o Bl oS ialy Bl AT £ Rgh SaeTy ona,
follawédiby ivashiag tleybtess ih 1001 SSOPL sisouyese.al |y requires

nucleic acid anplification. Many anplification nethods
rely on an enzymatic chain reaction (such as a

Memddgrmra@mc@.baidf NuAsitiApids a | i gase chai n reaction, or

st ai ed se cer or fromt
Td 4Bt G ot T CIO RO PO R URGPISHS it BF IPENes(in the
coli@a obg’\%rp@ééhlﬂ QﬁentRfrﬁfcﬁ;br@bicythetr%oalg@Ed firug ateatrient. Since
according to the invention is an
o0 LRI BrRP S BRR BB TEL ST 81 DB EApPKaL g methods of the
invetlofeRh deaeb@bA deRrbdn oMmutvBs |g@é|@hucamMAsagmal as transcripts
ave been descri

a I|,f| ation met ho d in the .
ang proging P@se%% g ’h%?ges'baé’ aﬂO” T3 MURLioBs N gRuogic DNA by
ané’lﬁﬁé@l‘iﬁarﬂs&ld@@ﬁi@@f @dﬂypépltldeﬁﬁn alder toHseRCBa2ha R B} ted2Bftation
and Cenetic Engineering News 10:1 ,

s ideediep/Esaey I (s daet:

Mutations in genomic nucleic acid are advantageously detected by techniques based on
mobility shift in amplified nucleic acid fragments. For instance, Chen et al., Anal
Biochem 1996 Jul 15;239(1):61-9, describe the detection of single-base mutations by a
competitive mobility shift assay. Moreover, assays based on the technique of Marcelino

et al., BioTechniques 26(6): 1134-1148 (June 1999) are available commercially.



10

15

20

25

30

anplification nmethods can be used in the nethods of
our invention, and include polynerase chain reaction

W@ BRORP397XCR in situ, ligase anplification reacP¢DGB2005/004036
(LAR), ligase hybridisation, Qbeta bacteriophage
replicase, transcription-based anplification system
(TAS), genom' c anplification with transcri pt

se ucle c,acid se e-
In SRR caAmol. PN f e B Pis Enph SR i el g otoct the
pre§¥ricaw ﬁﬂtﬁatldhébbeed‘ ot msmylsmfvardlmtw rarield &fd|dsahlceplllary

fechnl quesltcgg] be $ gaEﬂj %gr di ng to net hods known
SYSIES #e® S Opti© S RESction (PCR) PCRis a

nucleic acid anplification method described inter alia
Gerla%ﬁigqrg@grﬁ)@ctfléip g%gj'gtfgaggég%%gromn gﬁﬁﬂ%gg’q%géﬂgggquwes nucleic acid
am@IFieicy. edapy amplificaidremsthods Ir@ga@hlatnr&zyfﬁbﬁc tl&m@eéaoﬁNA(such as

heat denatured and .t | eot | des

2 PobBaRe CHN PGP SoliroAcE R TORTBE: Pb S Relkifsd spauence
repliddfioh Oob Gomnplei rfepmﬁla,tlota‘trcﬁ anydrr patt sethe Wélﬂslemto whlch it has been

ol i gonucl otldes s for
clorish SrRRe. Yire RATELOR p<BERg Br ol VEM NG G pponentia
ampifikgtich, 36 egnibitepyfopExdmplb e pelynterasBygnhdie peatibng t he

cycle of heat denaturation, priner hybridisation and

extension, the target DNA can be anplified a mllion
Marhtatiggrandodignal @n@hﬁmﬁtloﬁ weethaulsf igave Heeurdesci$ed insha literature, for

| | bi ol o .
xag i HEEIb AP PR OL St ARG o AHFIRR. Do Shel ePrpREe 242220-
237t 0By Sardt iveS W'Géﬂeﬂatlﬁr@heeﬁﬂgaldw@tﬁge 64-5BCRY06). These

asessensitivity b i ng. t he. anount
g Cetr g SIOHIGR. 557 DEPe o 1 OBORE | Srotorberon and molude
polyaﬁé}b@é( bl‘mh edactidn (RCRE PORCR sitanlidaee @&@dfldanoamddtlbw (AR, ligase

hybgalsatlctnlég%e{a %@?%hgeilgﬁ%gg dl ‘a%go r%b%pn%@gg gﬁfi %@E ﬂcatlon system
(TASE) fgeﬁgmt@am@hﬂ&ﬁmmem@ta R@ﬁédr@&%@fﬂleﬁa%) (GAWTS), nucleic acid

secpirostaa S ADES B oL RutiEElnhs fmers sutable for
usediRAatibis ainb@tatdn Rchtighdd cardisd Prebargal #icerdiighto methods known in
sequential rounds of reverse transcriptase (RT),

the;%t} ymerase and nucl ease activities that are nedi at ed
by an enzyme cocktail and appropriate oligonucl eotide
pri msrs Guatel Ii lg al . (1990) Proc. Natl. Acad. Sci.

c degradation of the RNA of the
RNA/DNA heter odupl ex is used instead of heat

denat ur at i RNase H and a her. enzynmes are ded
PORolSy ReMARHG (i SaRTTcaioh Sraed dlastibsdh Hifoaiars US Fat. Nos.
4,68809%r A IO PORUECHsE haT rdpeagentydled of DNA polymerase

generated primer extension reactions. The target DNA is heat denatured and two

Pol

oligonucleotides, which bracket the target sequence on opposite strands of the DNA to
be amplified, are hybridised. These oligonucleotides become primers for use with DNA
polymerase. The DNA is copied by primer extension to make a second copy of both
strands. By repeating the cycle of heat denaturation, primer hybridisation and extension,
the target DNA can be amplified a million fold or more in about two to four hours. PCR is
a molecular biology tool, which must be used in conjunction with a detection technique to

determine the results of amplification. An advantage of PCR is that it increases
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additions. Followi ng this process, anplifications of

10 to 10 have been achieved in one hour at 42 0OC
wao.e@answns Anplification (LAR/ LAS) Ligation PCT/GB2005/004036

anplification reaction or ligation anplification

system uses DNA |igase and four oligonucleotides, two

per target strand. This technique is described by Wi,

D. Y. and l.lace, R B 989 nomi 560. ., Th
sergiy o R TBOY R A1 56 TR GE b B, © JelfBngad tiffon folo i

apdrdib&mbi@fygethdam TR agam b@iusedi tbyarhigy langasewnThecleic acid in a

rea 0 h and th , t Q
caggipfi cabeTHOF A o iauh et R R el a7 B

bact eri ophage Qo, which replicates singlestranded RNA,
Sell sljsed 0 arﬂall tt‘{e t t DNA, as described by
Sy : chnol ogy 6:1 197. First,
the target DNA is hybridised to a prinmer including a

Self P FEHTCE EPUALET I GEALE GorrtPlbes” JAIEN ivolves the
isothemme Cirpigicdtion off b mucldio acidstediplaadia Betentipr mﬂsis of reverse

oG B neoradoRIey THeehes colbar (R Ale MEid §Y o cnayme

cockefl @nd appiopestecsigbaidddtige priderS(Gustelienak (1&) Gnod. Natl. Acad.

P T AT R N e

usednifistdad @NAsatoderidneratdn. (RItdser Hogrldlagle other \eﬁtyfmé&‘, amnadded to the

active T se bi ndj site.
ooy e 2o PR IPeEars A7 1585, REEGR: 257 ANRuh fesoer reagent
: enS|v
aodifhsh; CeE S mietecty b I AGAITSCIn (5 bbaTE hEeR alifeyed in one
hodrSt &2 eted fromthe target and replicated by Qb
replicase. The latter reaction creates 107 fold
anplification in approximately 20 m nutes. Alternative
Ligatepl ArhbigiedticanLARAN®)I ogy can be exploited in the
present invention. For exanple, rolling circle
anplification (Lizardi et a/., (1998) Nat Cenet

ngé-t%n%hﬂb&loﬂﬁeé&@nl cfrll@aﬁdrpé\“nglﬂi%lam Q&krﬂ‘ﬂ@é& BRIABligase and four
commercial |y drive

oligepygeriidas, et"‘@nféerctéfgert g%ila'i“?:a-'fhés §ohpigHe s SPT"ZE@ﬁH@IyeWPr He Y- and

wals@bes pi t(hmr)t@@{onhlb@elae;aooWr@e@mw@oﬁdé@ehymng@dﬁradjacent
i sot hermal conditions. In the presence. of tvvo su é heat

seqygaresnen the i taesies DA gushats idnechBy i the digasen B%dﬁ?%“qrﬁ

der@%@bﬁ@ﬂ-@ derrbgsasgnt and hyperbranching to generate
nore coples of each circle in 1 hour.

QB Replicase

In this technique, RNA replicase for the bacteriophage Qf, which replicates single-
stranded RNA, is used to amplify the target DNA, as described by Lizardi et al. (1988)
Bio/Technology 6:1197. First, the target DNA is hybridised to a primer including a T7
promoter and a QB 5 sequence region. Using this primer, reverse transcriptase
generates a cDNA connecting the primer to its 5° end in the process. These two steps
are similar to the TAS protocol. The resulting heteroduplex is heat denatured. Next, a

second primer containing a QB 3’ sequence region is used to initiate a second round of
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If a single primer is used, RCAT generates in a few

m nutes a |linear chain of thousands of tandemy |inked
wob7ospes of a target covalently |inked to tPert/GB2005/004036

target. A further technique, strand displ acenent

anplification (SDA; Wal ker et al., (1992) PNAS (USA)

80: 392) begqi ns wth a speci fically defined sequence

o BeitiReniegtimieetis B ATRE arker oiJh oo gBRN € agr 3 ends of

theb&ﬂo@@t@ﬂ@ﬂahd@é%&ﬁéll bbaih adtive I TTeRNA ﬁ@ym@@s@fburwngmtes T7 RNA
merase and a restriction enzy

polmg@ﬁ@ﬁmqr@rwcm the slophle- %Erﬁna%Dh‘&'méa @%&Né\ which mimics the
Bswé?wsw@%s‘hﬁﬁptb'@%v@%hp uﬁh&@fd@k%ﬁ HENetR hen AR $Leluted

and an exponential anplification phase. In target ;
frorgethertatgebrand deplisiateds by {8l eeplOrRe. i Bhendadter deardionrasgates 10° fold

t d copies. A series of
amé‘ﬁ@%ﬁ aﬁ)ﬁ%ﬂﬁﬁﬁglp %'raeré'ﬂg%gners conmbi ne wi th DNA
polynerase (anmplification prlners for copying the base

Alte?ﬁgt%”gr%g?ff&gtnﬁy glolpg# fiziogs é%rx técﬁ"lﬁ““thé‘ %%t r?ﬁ\yg{ﬁ/lon

Create ran er e et S
%rmnmﬂmgatlrmmpﬂlfIMDno(mzarc@ @x@!on(éa%)aNat Genet 19:225) is an

am Bl S B0aR P REe TG TRt Tl B bRy, bv ONa

polgnegse eurwb@gnirtebh'natcsldlreel)ar fqhgmudwtltiarggebesgen@r attmernlmear or
eo%péﬁfklne seqm%ll |s{>t‘ﬁ§ nll%:%xﬁ& o®y is bound to each strand
at 1

SRS sequence. DNA pol ynerase then
uses the priner to |dent|fy a location to extend the

In tﬁé h%%a?ég &p\{vb;sg ae?b ny g%ﬁ%ﬁe\lﬁﬂd'mgﬁrg hae ?A (%Fi mbﬂﬂh%%n 8Scuffs via

DNAxtrand elgpjacement etriuiuafpémramhmgdo lsybheragat tGhdeao@Nopies of each

cirPEgERN, cont aining a conplete restriction enzyne
ecognlLil on site at each end. A restriction enzyne is
then bound to the double stranded DNA segnent at its

1 olsTERP IS E S ROAT Ser L L FP AR A8 SRAH R BBusands
of temdensly tialed! IblﬂAtchﬁesioU@t&Egstl abdedesibgimzad fo that targey. a
ni ck. DNA pol ynerase recogni ses the nick and extends

the strand fromthe site, displacing the previously
A futreatetinisitie astchnd ‘ﬂiselacemegharhpldna@rt ©0ks Walkey et al., (1992) PNAS

SEBEREAL GE FRE A A B e LS e
ButafnIiIZ?\IgihggI re::?nrliqu&mmlmam hmlwgn tﬂmmamyghng §@g=megh ls&?@'mal process
e iR e s A VS BBl Y el e

exponthtiallg pegliydhe Lok ue guclek aeidssequerared di spl acenent of
new DNA strands, resulting in exponential
anplification of the original DNA target.
SDA comprises both a target generation phase and an exponential amplification phase.

In target generation, double-stranded DNA is heat denatured creating two single-
stranded copies. A series of specially manufactured primers combine with DNA
polymerase (amplification primers for copying the base sequence and bumper primers
for displacing the newly created strands) to form altered targets capable of exponential

amplification.
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Once the nucleic acid has been anplified, a nunber of
techni ques are avail able for detection of single base

w@200r/08a10@t i ons. One such technique is Singl e BTaB@®d/004036
Conf ormati onal Pol ynor phi sm (SSCP). SCCP detection is
based on the aberrant mgration of single stranded
mut at ed DNA conpared to reference DNA during

el ectrophoresji s, Miutati on prodyc c ti .
e R PO HPAOL PR PG T SBERY EPIF B RAUBE Py partia
DNARBtrbhds \ﬁkWﬂJS&an%@PemﬁioHSUm)émme thalpetéredation phase.

prinmers to aid detection. Reference and nutant DNA are

thus anplified using fluorescent |abelled priners. The

An a@@hfic%h@dpr@h%\» |Ebodtﬁiﬂ’@teHca@traﬁldiaslfs&mmmahendtatydjlpAqulmm]ce.

| t d i ned b .
onRsalarate P on e ar g Fapear e e BT R om
3' efill AR ROBe GEdeY thigebase tengiat e dogrpgnditidoal ra@otides. The

Ie va t ched airs a, canbi nat i
extWeﬁmﬁw&U&% S B IR B S Ra By AompRle
restfibith erp9ide reedgitRincite BNEa@shdrut ant DNA are anplified

with fluorescentlabelled priners. The anplicons are
hybri di sed and then subjected to cl eavage using Gsm um

A rdsBidtiox ieﬂ@jmewf%i thén bd)t!ﬂﬂi;tottlge asubne straridet NAT sélﬁﬁ@qt a0lts
C n

dro
recpblBals. £ PSP PR ETPoE s 13 Feee Byt glechieg having
cledVRdidhiyashebasmd obtaseeld sieanestinseng femtinga itk Bingsblyoyerase

recbqARnG Nok EPH KIS e D o g sty dsPaind s Previousty

credicl ROHEN TRNNECEHMEbrEsiRUS HRBUrbskeatdl MitREPHNS restdr&NBBIhe
do . not Zi;))lermt conve t| onal

LP anal y
oo R RSN R P et By S AR garment BCRpA SHAnds
Conlﬂﬁmlc@%tbﬁgelt Bégragwce restriction sites using PCR
prinmers in a SNP-dependent manner. Priners for
Pl RA- PCR whi ch introduce suitable restriction sites

Ea&%ﬁh&e@eﬁﬂaﬁﬂ ethB aOélrzﬁblétt@tainﬁ@a’i|W|tihrhﬁthp{i$ib§tlonfp3ifneﬁ$< agpbéve.
es

cribed in X ai 00 i nfor i CS

Theyprogess. @@Qnuw'fmr@ioﬁ%tﬁg eh?ﬁfa{?i@ @&5&‘3 FPRUE! NS DNA
stremaa! r%§ul§n% AexBenataiaParhplichamisor M oridifesl DNORAget 108:

173-88) his system of DNA fragnment anal ysis can be

used to detect single nucleotide polynorphisnms and is
On&@ﬁ@dwuﬁl@c%aﬁi@ﬁésfﬁ?&n&admmtédi a mdneﬂéérq;ﬂ hé%hﬁ{qnéifgg%gémy for

and a hj resol uti on matrj x n es
det?@bo”?(f)i'”gle)bqfe@é’la'rtm%%“qf’éi?%l555’8 e %ﬂaﬁtsrtfagf’?%
Conﬁ@'ﬁ\atﬁﬂéﬂ Pdlymp%ﬂﬂésg@i&ﬁ@%te&ron%m orl ®e@berrant

hod of sinultaneou antificagion
par dﬁ erencea[ﬂgA during

GRS FglS SN e FRtdSRBMA
ele&%ﬁ()?e\slszﬂﬁnélt%h pr&Nﬁeé §orﬁ6r¢r¢dt6h§l&ihbﬁ?]@mmg‘lé eflaritied DNA,

nmer ase chai reaction, After_ eac

resalﬁw Infmeliiity SRt Fiﬁ'@r%ﬁﬁﬁ(‘tl%c%ﬁ?ﬁ% f%oé?fce@o'ﬁgr%ﬁdr?ém%ﬁ? aid

det8ftion. Reference and mutant DNA are thus amplified using fluorescent labelled

primers. The amplified DNA is denatured and snap-cooled to produce single stranded

DNA molecules, which are examined by non-denaturing gel electrophoresis.

Chemical mismatch cleavage (CMC) is based on the recognition and cleavage of DNA
mismatched base pairs by a combination of hydroxylamine, osmium tetroxide and

piperidine. Thus, both reference DNA and mutant DNA are amplified with fluorescent
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quantification include the use of fluorescent dyes

that intercalate with doubl e-strand DNA and nodifi ed
w7087 Nnucl eot i des (cal |l ed probes) that fl uPCEEB2005/004036

when hybridised with a conpl ementary DNA. Specific

prinmers known as ' Scorpion(r) priners' can be used for

a highly sensi t i ve and rapid DNA anplification system

labggarpéiﬁ{eiés.i eaar%q s ar%ﬁ/éra?kje%dlm arﬁ%@%p%ﬁﬁée{eh%%tclgg\%egte using

Osthluaotegsgieatwriet Boﬁss tonars yisneatcheidt hbass, ooHedrok@amine, which binds

TIE M SR e S

basglClRaasd hv@gi;rﬁ@ru‘s are tBeadetrstaainy dlecifdphérepis. i n t hat no
separate probe is required to bind to the anplified
target, nmeking detection both faster and nore

Teddhfques Based dh @strietidn Tagmertippymaophisrhe (RFiLR cde bsotbiearsed.

d el
Ty e
RFipP Gbahl?@s wmmucp@réstmnmbarahylymam fP&IEAdDCd:)‘()Cdanrtga used to

S.

mtrg&fzpﬂe%tﬂgtﬁn sﬁtee H@lpg ?—’tsd‘lj-'g%rﬁerlsH%? Si\f\ﬁg ﬁ%pe%éipat manner. Primers for

PIR?aPCRI Whlctromnommefsmitaﬂe Irwrlﬁwnmwbmde&@naﬁt ba,momputatlonal

e ' ' f
el S GE TP EAT O or R it dt gle Hr PR beBeRiondrese-sao.
Bi ot echnol . 1999; 17: 804 807). The stem al so serves to
ruftgrome BohAdits Brerd Aot BV B bt g red WBkBhaf 196
2002@1 cecuigees)lk Whlsmysteﬁmﬁmfﬁﬁ’eglﬁent mlyslsgml be Lﬁ;eprtodatee’dslngle
r_separ ates e r
e PONBRIEIRES 0 PO PIS THEoar = A gl
chr&eaf ogramgzrahd aHigh-Rdsolukien natey@tnst TeadaoTraByyB): 206 g h
woul d lead to unfolding of the hairpin loop in the

absence of a specific target. During PCR, extension
Re&IGRHE BCRS(aIlslﬁ uabwih BOMuahiaive RER, Réhltiele QbentfatheeRTiRdr RTQ-

d
POl Belarar S eneoidy VA L ERtAn g piBafon (2Pert Rev.
MoRIMMdnf DEOE(2): 709-19)0 DN /s ecspeameaulguanqﬂﬂéwby beyspeskfchain
reaglit Adsi e ?Eﬁr?%%fga“rﬂ@h%%‘?‘q%&f SR e Comifor Melrbas of
quédﬁﬂéé’f@ﬁ)i'r:itﬂlmeqaeA lu?e Bbieredoaht @/efshlaa‘t iitbeakitd @itmabuble-strand DNA

r 00 ore nt sign n

andiwBed R Piganute RS IAIo oot val B Y RG A  brdised with a
corhpleieRiakyDNA. t he quencher The fluorescent signal is

directly proportional to the anmount of target DNA An
alternative Scorpion(r) primer conprises a duplex of

Spéote sriak KRB as YSdohien® efmets’ ganbis Lisst ﬂodawgh(m&ansmve and
rap&kéﬂg%lggtlloggégtg% qup lgger%gqsrﬂtl)lﬁg glplsq?t%ecwlg} a SpeleIC target
sedU@RcE P §18g1B wediGRild, desumng iPSGRubrdsb@it deteziembistermiithe
uniFnI?J(I:"ecular kinetics (Nucl. Acids Res. 2000;28:3752-3761). This has an advantage
over other fluorescent probe systems such as Molecular Beacons and TagMan®, in that
no separate probe is required to bind to the amplified target, making detection both
faster and more efficient. A direct comparison of the three detection methods (Nugl.
Acids Res 2000;28:3752-3761) indicates that Scorpions® perform better than

intermolecular probing systems, particularly under rapid cycling conditions. The
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ot her oligonucleotide is |labelled with a 3' end
guencher dye. The nmechani sm of action is then

we@s®ensi7ed | y t he same as the Scorpion(r) hair pPCI/OBRIBSI004036
descri bed above: during real time quantitative PCR
the 5 end reporter and 3' end quencher dyes are
separated from each other |leading to a significant

s PSR SRR ST S P BRI A 05
conMumatlmrDBy SyraplemendRMEE (g oéncedaf dmuRd six 389 which flank a

prote SHHLENGS Al abe IBa T T deresh N BidEufivale ¥8rd A e0n.

Theayirn Giso sireesETRosition tdgethies a dusiesgire rigaster dyes (mtbcihed to the 5™~
S suffici ent.

end) PEesEehi oy i SUeosbr hOge e 18 Tis pousdiia Rt g s
pro@]deel A P(Cfﬂe-wo@kbrfsbpatates tﬂe989|)p|n a:lolpdmmnmetmmer sequence, which

| at d . T '
oy 8- Hle] BT Ty AR i B Bl e
to uafzmmreg bethé lhatrpmllcbcg)onmd askhdesf a/\spsemfat tangenmtmhg@CR
due w | unct i

xS RO e st BT St AT 4yo SRR RIS R G e ad G anc
annsylﬁig&me@é |tt¢BI\2$a|gﬁmI©by phia@issoldeif Web;omenﬁmdtm:t@ns dEen amplified,

the pfobE gl e bidsio i b B IaaT SoEnes Ui SRR Rk, oo on
the het\/kyrsyamotse@ s@éndTasu®w startune thpgaidysaihzallembhestable than
U re restricti|

the GrigBatiiayRh aon & fuclsicen i & A it b Gt fuorescent dye
is ng (ongentn @@w pbrMXIﬂﬁtp ltcT ed, qu@hct’ltd_‘rle_"rﬁe;ﬂua@_e&]rﬁsghglas giredtly
R pr cts a e - clinical trials an
pror&%ﬁ?@a&?@ a&@O%FBﬂtgr Eﬂ){}'@t‘san'pl es The present study
was carri ed out as a correl atlve study in a
t | ph I [ f efit
An Bl By ST B EEL e oaes el aro TS Bsplebelic
ong@fﬁudlétﬁudagpoaeron@ctrfmceﬁm%iﬂtlh@ euplexviseipeids Ivmase@ e;hﬂ réfgter dye
reco ndat i of the C tion sinki fo .
and| gt he dader b o i A R pRe Lol  wale the
oth@raillglﬁmc_ﬁeourdlbhs iabélge thIEb BTrenH\édéhSIﬁE!NdQeJ Taé h‘}echénlsm of action is
theé%%%nﬁg@c@ﬁ s%wgga%;tﬁen égor%@ Wfqﬁrﬁ%or d%r%gr%%b above durlng real-

tim@dmr{tntawém the5'adnd rpgdriee aha 3aéncaqtﬁer»cadr dlesage sefarae from
Effi cac %(Cé\/\?s assess usi n the Response

dai
a4 e 6 SRTcan RodgRs B
gui del i nes (J Nat|. Cancer Inst. 2000 92 205 216).

Tvvent- tlen re.e bet e t qber .
scopgonesh gn B s Snl 6 beh CrepTBR o ETadon diigton
Systéh @ARM@I) uattcf@dm‘ag RéELS peslmse 2808L2608, |M2‘:WeBiofe@hno|I 1999;17:804-

sion free surviva urviva
078 Nl FIDORHBFoR FOIRNERS s Bripeieeies iy o By C PR
contiftiens Bistrgt bawe raikmatthiédatedatadeBhésd sfahé phimeSersufiicleNt¥or

was extracted in all 27
preferential amplification of the perfectly matched allele (Newton et al., 1989), allowing
the discrimination of closely related species. The basis of an amplification system using
the primers described above is that oligonucleotides with a mismatched 3'-residue will
not function as primers in the PCR under appropriate conditions. This amplification
system allows genotyping solely by inspection of reaction mixtures after agarose gel

electrophoresis. It is simple and reliable and will clearly distinguish heterozygotes at a
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sanpl es at concentrations of up to 1720 ng/m . Sanple

coll ection and DNA extraction. Blood sanples fromthe
WQZ00NBE7 pati ents were col | ected before the i PCT/GBRI06/04036

of gefitinib adm nistration. Separated serum was

stocked at -800C until use. Serum DNA was extracted

and purified using Qanp Bl ood Kit (Q agen, Hil den,

Cer na , wth the foll qw t ocol, nmodi fi cations
oo ST B ey et ogter alidi BEE G ot rHE e s e
digéaion ballere-$peeitie sigshucEaedeesdtdrivagtidobily agsicd| o ted sequene
[ /1 f erile bidistilled buffer. The concentration
anagﬁas% ProgiCihe extracted DNA were determi ned by
spectrophotomatry The extracted DNA was stocked at

use of Scor
0_000 erym samp

=

i3t i syst em
(ARI\/B) t o] det ect E746 A750 del and L858R EGFR
Thd‘@tbéént@ﬁ&ly%@sdatmed dutes acdoreFR Swdy pi @n{ultientér tlinical phase 1

L
approliriegsettishingvib 4o arisiided oﬁ&lﬁldﬁbldmﬂﬁéamnsaafw Da®aration of
Hel%i%l?iTgrlkgsrg?éigal%r%e@rglfégolwm In\%lrsﬁgjsg{:tgnﬁgqage%iﬁétn &u\ﬁith stage
lnB\mE\ehiswgacaug efcyaslopiegt pregerceienicadherapy- hﬁlvé INSGESC weree

not, .incr and cont i ac
enriliey i 3% G ot v g Vi iiioted ho SRBSGET o ik sogage of
25dJN@| | dailyt. Eﬁv@a%yvats aBskysdd Dblﬁga’:]e mpms‘eramnwoh@rﬁéhﬁn Solid

a whi.ch. t he
Tudhre GG T obf L FRACE R B L ERB S 44190

cycles (Fig. 1b). Standard curves in the range of
TGy BB BT DI PSS oSBT e 00h (2 AU Hnh e
(TaBleW[)SAII p@trefmltsi Wére(dviaiatebCipr re@ponss‘e #hdl fulﬁcﬁdadl:_fﬁﬂﬁroéi&@@ﬁ lfree

S o .t hat
SurBY ST Pl P Bl SRS 0B 94 ey were cSecled
bef&r‘éétﬁgmm@d@ bf géfmnma"dmh.mbwanoﬁl BbavgbNpesds élttaetcedcance

| evel of diluted E746 standard DNA with wild
Sa’ﬁﬁ&s ALONFEHEAIOPH G U%ﬂ?ﬁ&&ng hd DNA standard at ratio

| ess than 10~3 , the presence of E746 A750de| wer e

clearly detect The curv of E7 VA
samplegpllsstanangd ertsaat%%deﬁ%n?%?% dof é@NéCSL% patients
weriel’Hoﬂécfté'dS b&fareothe Miatidh dt\fgéﬁimtb/&ﬁmﬁ@ﬁ&lori Eebbl%tétﬁédrum was

eriments usi n enom C n .ca

StoRPIB 0Bt 458 SPGHAPN AT TSRA RO o D5ie o e Blpoc
Kit E&bgsn, Migesl @&ﬁtaﬂgl) amal tﬁeh@tlowlhg Mrdtben| Abdiicadrlss OnBEolumn

not detected as e\;ﬁ (p g gg
was used repeatedly until the Ie sample Mad béen processed. The resulting DNA
was eluted in 50 ul of sterile bidistilled buffer. The concentration and purity of the
extracted DNA were determined by spectrophotometry. The extracted DNA was stocked

at -20°C until use.
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We used EGFR Scorpion(tm Kit (DxS Ltd, Manchester,

UK) whi ch conbi ned two technol ogi es, nanely ARMS(tm
w@nw78800PHi on(tm, to detect nmutations in real PET/GB20BSR4036

reactions. Four kinds of scorpion priners for

detections of E746_A750del, L858R and wld type in

both exon 19 and exon 2 1 were deS|gned and

LRM)&obJ@E@dEm WéOGehBahlksmﬁGFBdmhtam sequence for

EGFR (accessi on nunber: AY588246). All reactions were
performed in 25 m volunmes using 1m of tenplate DNA,
Senkifivities of EBGRcsdmpndm“F'Kw mx, 0.6m of Primer mx and

erelhe R b SRR s A AR Bnd R skl
Kit &Tg.r't)@m: t@ved us)lng E74{&3€¥7|59d@l stﬁmiarqlﬂallb\eat aGA)unienfromel pg to

10,000 e@pEraf Sagd hiERetng 8 55 Bl Fig el MR ! b8Raard
DNAegdnhdser \ﬁAelz’\fAe Qjﬁecﬂ as néghtweeo?td@ls Wwhée bﬂﬂvem:vem:mt:ne;remdlarr@

. t na 1 C excl nm
ot e feiening B0 58S (660 SR LR i750de EBndara
DND&\?? Vﬁ@%t&%ﬂaﬁ DR\ al@atfa%’:‘]m? OWd ’LD tgﬂ) blﬂ?ri\/lds ﬁh’ﬂhﬁr@@;ﬁ@l‘ the

SO e es . C S
pre§ice i 746 A1a0dgu e nd el Hyehdfy b%%&y%é‘ea%aw
Stafdedird\tabiey én therrsege m@dﬁurapvﬁﬁmﬁéi mcdhislseudyavere lindar with r?

r t he ro cur
el PR A e Bty Bl B e Bhelo e B de. gt o
dllutlfdI iﬁm_mesaweﬂgtana’asﬂ DNA g\/gheﬂﬁlnm was elodefid ﬂ%do%‘lly

(0] . > e
e74e0 P80 shaP A iy Bouga e Er AR NS e PMA e
Altkﬁ)ﬁgﬁlpbﬁk/ﬂlﬁdr@&gﬁcé lelvbieof digtited tH7a0 @TSGB@Q@&IN&@%%I?RWMWM DNA

e Standa ude |
wat BB o P A SR e 89S TR b Thessqoe of
E7460| IAUHBdeQﬁNeie Cléé)r(ljy d16cted., THROcupvesld IO whIg E7amdA50€eel at an
st andar
am G oL PSR e A A b of MRR P i Qe e A,
In tA&) cellf¥bed bxP&iiments l?n@@@ncg@m@ﬂ@ oflis@fan Ea)”(cetr cejll lines, the signal
on,,A a arlr C rat e
usih BV del et S d BEH G IR wasrodie e S BT R WA cglares

not sl apaxpetieti iEigkppwn st andards. The |i near
correlation coefficient (R2) values and the fornula of

the sl opes were cal cul ated. DNA for the positive
WeGRBH EHFRBESpRXT' mc(m@ e omeachbamﬂelsmhlumnmbmed two

(oo 5o OB AN Wi RFP BN e HOF BB BT 9 e POR
rea®drs. | Fdnu‘mr{ﬁe@wecdrpuoﬁ@ﬂtremfoadwebwbrtsmeme &rendell 9888R and
wichybe d ot BRE0 HLPRE PERY Bl RRASSERES SRSHALPGhd DeBERLET
(MFRhesteiNK) drHd 3eedefideraf thestoypioe pemeNSEEZ4® A i5enics aM@ES58R
were based on the GenBank-archived human sequence for EGFR (accession number:
AY588246). All reactions were performed in 25 ul volumes using 1 ul of template DNA,
7.5 ul of Reaction buffer mix, 0.6ml of Primer mix and 0.1 ml of Taq polymerase. All
regents are included in this kit. Real time PCR were carried out using SmartCycler® I|
(Cepheid, Sunnyvale, CA) in the following conditions which were initial denaturation at
95°C for 10 minutes, 50 cycles of 95°C for 30 seconds, 62 °C for 60 seconds with
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exam ned. WIld type in both exon 19 and exon 2 1 were

detected fromall serum sanples. E746_A750del was
wa@ledoensEos i n sanpl es of 12 patients. L858R wasPUEGBLR1084104036

in one patient (Table 2). Totally, EGFR nutations were

detected in 13 out of 27 (48.1% patients. The

hi st ol ogi cal subtypes of original tunours were

MluofEER REnG ol B0 LRV R dlohpptich PRIEAGH 8 M Pl
measfureidentet §2¢ nmoatthe Bnd @f eagh wc&e%ﬁa @mah@ﬁMﬁ@ gerf@meﬁ with
Cep91%YoC$H8H8ycléVE%ft3va%J§Ve?f1 il hdPERR €9 \Jéas defined as the

carcCli noma” wer e ositlve nmut at’i ons.
cycleat #e ighest ateeisofvtae 2pededyative catvedwkich repsesandgd tye\nptnﬁ of
maghﬁho&f?\‘;dﬁhretéf% qe JRE &du? @t Rk fl@@r@?&tnlcé! éFl were

etected In the npl es derlved rom wonen pati ent
uset Fririntetpostetiart ofrthe rqsplis fPoslive Tesuity svese defined:asdgllapgy Ct 245 and

t
55 B S B, BN eSS, 1P 8BRS
sensitidtiesfor the daieation ©f EV 46 tA780delmpe ased ientamdarg HNAewRish was
incl% iﬁ?:{qﬁ? seo@ﬂ{ntx.g;tgr%%oegg\ i Fﬁ%?zser ATEERY & Qwa Fh%eof 1,10,

cases anTn samj ro
100p 41008 ror 40,800 Ivg parsiythe seiktuee ofi sécml@éd PHNp, with \gilgt type a1 10, 000 Pg

and%(fér?osﬁrd Eﬁv@ \?:uggla%e QFBoadTat A& biutneEfAC oL RS 1 (?E@l%lr Qo%@b pg

mit atron status in serum an
werg uused M ogeatificeiars alstanslard eurge Wes ghe@ra@déwa&@ttm@me qwa‘le

nur@%‘é&b@a?ﬁ%%@&%ﬁtf%r[?ﬁﬁ@ﬁﬁm%f RS QbbRREs. e linear

ents er ent c aracteristics,
corieratiba @paf@ugetd&té}valuasmdrthe {ovesu kel ttne;glpm\geneg:alculated DNA for

the gg% %é ergrol \Bgr%aéxﬂja@@d %?H y §?§’ar%fse rhﬁﬁﬁﬂ%%ign&%rcmoma PC-9 cell
efrtini WO gr oups

patients were ca egorlsed I nto
lineddhoparte parhtalnet‘gﬁ@néwmel amch@lhemnee@eenwmw)omMM cell line

o SRS LTGROl BN Teg0,

survival and progression-free survival using the

EGE%?\F%%E 8n s?%ké%b‘ s&ﬁﬁn{g DNQ’?(%e IedSWXRWI% (05) was

nitihation of gefitinib
E748d A7 H0dr oat 8TAR ofsedeniNA deivedripnt tuesdy-seyeniNGlLC katinats was

exahfnd¥f vl tg;% fhht!o‘{rfe%n k?grﬁ]é%?l %r}e%e &’§6rﬁ a&bfum

censor e er f ol
sarrﬁﬂe)sg EZ46] ATb0debeasdetectedin $aPmaes k2 mrﬁan’ﬁe&% wagdetected in

one ﬂa n{ @‘t%met i&eT&Qf A E@F'fl'\Q R\upaftxogg INISH &&Qct@&jm {E St é}?b? K& 1%)

eara progressi ve di sease or
patrbntsmThe]ylsummcal sy pesmif originelvinmoorsheeralsugenaxisdd wi TatkdaBa in
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adenbc@rcdbmans oobefs] cisee df squabwustcatl carcinoald, gnd 1 out of 2 cases of
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sing I"'ew sof twar e version
correlated statistically with histogocal type. EGFR mutatlon was more frequently

detected in the samples derived from women patients than those of men (7 of 10; 70%
vs 6 of 17; 29.4%, Table 3b).

EGFR mutation status in serum and response to gefitinib
The EGFR mutation was significantly more frequently observed in the samples from the

patients who showed a partial response (PR) or stable disease (SD) (11 out of 17 cases,
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Medi an PFS of all of the patients treated with

gefitinib was 98 days and nedian OS was 306 days. The
w@2a07/088785 Wi t h EGFR nut ati ons in serum showed PCT/GB2005/004036

significantly | onger median PFS conpared with the

patients wthout EGFR nutations (200 days v46 days, P

= 0.005, Fig. 3a). The patlents with EGFR nmut ati ons

7o RHE AR RSP BPRALS ABAECPRLLEB o cooe

18°5l(@t=0.9t16,clalsheslsgamtutestnmbl(ae;t)1 days v 232 days, P =
0.078, Fig. 3b). These results suggest that serum EGFR
nmut ati on behaves as an prognostic factor for

Ex Be ES FRmiutaien statvd makruamdndingyaat bn sunvivialval as wel |
as a predictor of response in the patients treated
with gefitinib. Exanple 4: EGFR nutation in serum
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nunber : AY588246). No poi nt nut ation in exons 18, 19,

0 s detected, in P oducts from
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the st ol 0 { e t Lven
mogEn G, e PABIE e BT GG T U2l RaAs PR sy,

P =R).60%) F2d. Ba) Gbe fatientd wihEGERIpRtatidas ah@dyed Bhgerfrtédian OS
nutati on st at us by direct sequence was consistent with
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serbmgbGFR aiseationdrehanegad arvgropyostic factor for progression free survival and
overall survival as well as a predictor of response in the patients treated with gefitinib.
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direct sequence and positive by ARMS. Exanple 5: EGFR
mutations in tunours in conparison with those in serum

wanenoge7daimour sanpl es were obtai ned fromt he BGI/GB2005/004036
patients retrospectively. Tissue sanple collection and
DNA extraction. Tunour speci nens were obtained on

ffi n. bl. ocks of
Siime 3 gtionyeerym E sicimeime €3a ;
witt aBRMSct ed retrospectively. 11 tunour sanples were
collected fromprimary cancer via transbronchial |ung
Thédapisoynal hutssion (E&%6c AEH0dB)) wardetectod by diregirseqiiermain serum DNA
netastatic sjt ne, 3 lynmph nod, 1 brain
eXt%ﬁ?Le%ifroé%ﬂgr?ﬁ Ofﬁléaésaé%?gn%ﬁ%)'underv\ent hi st ol ogi cal
exam nation to confirmthe diagnosis of NSCLC. DNA

PRSP B AR IR ol RE TR U B e
perﬁ&gverem::dlggicaxlb feoF()&‘Hn:h Csmmpf’xm@iz;tainéd i‘rnml:‘:féﬁﬂn\ljnad disper $pecimezh. PCR
e B 28 T T F 49 gl BB B A B P
Gohfel%léA @ellyeeneit?é (P;azrkm-EhmsR(écﬂ@. NiZ)%eculé’myeséemsﬁ, lhdreBmawenlaurg, NJ),
gL S D L
of MgClh, deEERd iy ba theoprsy menpeicadakerc dhe isaquesnces oBpramel deds gred

[ Ci

cell c 10 in 1. .The responses it fid i b AL
sorules ST 5 0MEERbris e (R PR RS Peguo Sl Ul atfs frep
19§¢%at 1. 2503- 236N erhet dmidicatsompl sssperrmed asing waheratad dycler (Perkin-
because nplificatjo f _PCR pr , j I .
EgRi e At Pl S adhd el B SV hus o
Bioppdtérant FostertCilysPAL fTihe ekyudnitab verdl fomidred BGRRher(beaBa i
tatus in the tu [ stent w ose in
arcBiyBf Hirp shferiof 75 E135 ™ MocE RIS B P Aol T
E746_A750del was positive in the tunour and negative
in.the serumin t jen and the E746 Qde S
No BT ATUAN T X b oL 2wt Berktlq T g4 Hiifugtfom
serpatdaemiesT abe seinPEGFRetatob dei@cledhystirecissegngnddowaohot
corFeefEt;ltleg Ig%a%stlzcsallyA %ﬁh ggiﬁlaerr %Re lll\{gt%‘o%PcaP@peR,atﬂggerAfée_r,s t%e?gsxponsiveness
of gefitinib (Table 3), and the survival benefit (PFS: P = 0.277, OS: P = 0.859, suppl data
2). The EGFR mutation status by direct sequence was consistent with those by ARMS in
15/27 (55.6%) of the paired samples. EGFR mutations (E746_A750del) in four cases

were positive by direct sequence and negative by ARMS. Eight cases were negative by

direct sequence and positive by ARMS.

Example 5: EGFR mutations in tumours in comparison with those in serum

Twenty tumour samples were obtained from the 15 patients retrospectively.

Tissue sample collection and DNA extraction. Tumour specimens were obtained on
protocols approved by the Institutional Review Board. Twenty paraffin blocks of tumour
material, obtained from 15 patients for diagnoses before treatment, were collected

retrospectively. 11 tumour samples were collected from primary cancer via trans
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Male 18 Fenale 10 PS 0 19 1 7 2 2 Stage PIB 3 IV 25

Hi stol ogy Ad 23 Sec 2 Large 2 Response PR 9 SD 8 PD 11
we3B)0708970%r nance st at us; Ad, adenocarci noma; SBCT/GB2005/004036

squanous cel |l carcinoma; Large, |arge cell carcinong;

PR, partial response; SD, stable di sease; PD,

progressi ve di sease. Table 2 Patients' Characteristics

GFR .Mutant Sta t ect d f
oro R A RORR o1 (o5 S NRTSET SR OTob B O TGRS B SIS (4 from
boneed tetiphHhed, albpgin\aht d dolh. Wﬁﬁdméﬁélu@dé&%%wdlogﬁl M
exa%&q@ph&g ggqfﬁ;% tgﬁé‘%gicasﬁs_'_gf_ ﬁ&:%ﬁgNK e}trgctﬁ)ﬁ fﬁ)mApunal-ou-ll: sgmples
was performed using DEXPAT™ kit (TaKaRa Biomedicals, Shiga, Japan).

Sequencing of exons 19 and 21 in EGFR were performed under the same PCR
conditions. The tumour samples from 12 patients were sequenced (Table 4). EGFR
mutations were detected in 4 cases (25.0%); Three of them were 15bp deletion
(E746_A750del) in exon 19 and one case was L858R in exon 21. Histological type of
patients with EGFR mutations were adenocarcinoma in 3 and large cell carcinoma in 1.
The responses to gefitinib in these four patients were PR in 2, SD in 1, and PD in 1
patient. Other three samples were not evaluated because of low amplification of PCR

products.

Pairs of tumour samples and serum samples were obtained from 11 patients
retrospectively (Table 4). The EGFR mutation status in the tumours was consistent with
those in serum of 8/11 (72.7%) in the paired samples. The E746_A750del was positive
in the tumour and negative in the serum in two patients, and the E746_A750del was

negative in the tumour and positive in the serum in a patient.
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Sec + + PDMAd + - + PDMAd + - + PD MLarge + + +
PDMAd + - +PDMAD +- + PDMAD + - + PDMAd + -
+ PDMAd + + + PD MAd + - + SD, stable disease; PD,

Ps%%gse; M male; F,
arge cell

progressive dise a P t

femal e; Ad, adengg%rlgﬂr%)aﬁ%%{ Eé\%]gaé:?e?

car ci nomg; A e A€t p—+ Curve
det ect ed by_Snes : C A& detected by

( \ a
Smart Cycl er ; Tabi® O8PRiRiRiency of EGFR nutations in
serum DNA from | Jfl§ ¢8#Etr patients according to
hi stol ogy (a), gender (b),Msd@nr espo‘f’ée to gefitinib
(c). Total 27 sanples wereRBM%i ned #48M 28 patients
before treatment. a Hi S#%l ogy and EGFR Miutant States
EGFR Scorpion Kit Direct s¥gence + }O_

Female
PS
0 19
1 7
2 2
Stage
mB 3
v 25
Histology
Ad 23
Scc 2
Large 2
Response
PR 9
SD 8
PD 11

PS, performance status; Ad, adenocarcinoma; Scc, squamous cell carcinoma; Large,
large cell carcinoma; PR, partial response; SD, stable disease; PD, progressive disease.
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Ad 11 12 8 15 Non Ad 2 2 P > 0.999 2 2 P > 0.999 b
Gender and EGFR Mutant States EGFR Scorpion Kit Diect

WG egaesoes + + -

Fermle 7 3 55 Male 6 11 P =

OPAR0GB2003/804036

= 0O 415 ¢ Response to gefitinib and EGFR Mt ant
States EGFR Scorpion Kit D ect sequence + + - PR/'SD 11
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PR
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SD
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SD, stable disease; PD, progressive disease; PR, partial response; M, male; F, female;

Ad, adenocarcinoma; Large, large cell carcinoma; Scc, squamous cell carcinoma; +,

Curve detected by SmartCycler; -, Curve not detected by SmartCycler;



10

15

20

25

M Adeno PD WId + + M nale, F, female, SD, stable
di sease, PD, progressive disease, PR, partial
w0 e®pose; Sec, squanous cell carcinoma, Ad, PCT/GB2005/004036
adenocar ci noma, Large, large cell carcinoma * patients
who have different states of EGFR nutation from
turmur-deri ved DNA and serunderived DNATabI e 5 Protein
FtlonW tnt 688LP82 S709EK

Ta nis
%%n t%%% o o b ot e

85 yeie cblalned fPEY? BE%‘* bEfﬁ{? '6‘| AP del L747
a Hlstgl%g}r)grﬁ)d Eé@l%l\/lﬁtag\?gta?o 54 751 T 1 752 SY

EGFR Scorpion Kit Direct sequence
+ - + -
Ad 11 12 8 15
Non Ad 2 2 P> 0.999 2 2 P>0.999

b Gender and EGFR Mutant States

EGFR Scorpion Kit Diect sequence
+ - + -
Female 7 3 5 5
Male 6 11 P=0.120 5 12 P=0.415

¢ Response to gefitinib and EGFR Mutant States

EGFR Scorpion Kit Diect sequence
+ - + -
PR/SD 11
PD 2 8 P =0.046 2 8 P=0.231

Ad, adenocarcinoma
PR, partial response; SD, stable disease; PD, progressive disease;



755 A P del 756 761 DN 768 S| 769 VL 770 DN 772 HL
772 PS 773 VM776 RC778 GF 781 CR 783 T 1 784 S

WG-200903970M 792 L P 798 L F 810 G S 820 Q STOP B2BGR2(85/004036
834 V M835 HY 836 RC847 T | 850 HN 851 VAS853 1 T
857 GR 858 L M858 L R

Table 4. EGFR mutation status in tumour samples and serum samples. Pairs of
both tumour samples and serum samples were obtained from 12 patients.

EGFR mutation status

EGFR Scorpion Kit

Gender Histology Response  Tumour sample Exon 19 Exon 21

Wild  Mutation  Wild Mutation

M Large sD Wild + - + -
F SCC PD Wild + - + -
M Adeno PD Wild + - + -
M Adeno PR L858R + - + +
F Adeno SD Wild * + + + -
M Large PD E746-A750 del + + + -
M Adeno PD Wild + - + -
M Adeno PD Wwild + - + -
M Adeno SD E746-A750 del * + - + -
F Adeno PR E746-A750 del * + - + -
M Adeno PD Wild + - + -

M, male; F, female; SD, stable disease; PD, progressive disease; PR, partial response; Scc,
squamous cell carcinoma; Ad, adenocarcinoma; Large, large cell carcinoma

* patients who have different states of EGFR mutation from tumour-derived DNA and serum-
derived DNA.
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2877 A GClains 1. A nmethod for detecting one or nore
mutations in an ErbB receptor:- (a) providing a

whe@70suanzl sanple froma patient; (b) extractiPQr/OB2005/004036

fromsaid sanple; and (c) screening said DNA for the
presence of one or nore nutations in the receptor. 2.
A nmet hod according to claim1 conprising detection of
one or nore nutations in an ErbB receptor that alter
the tyrosine kinase activity in said receptor. 3. The

Claimes hod according to claim1 or claim2 wherein the

ErbB receptor is EGFR. 4. A nethod according to any
preceding claimfor predicting the response of a
patient to an ErbB receptor drug conprising the steps
of :A meijoddonaetecting canetsir oadré muﬂatbaaiﬂ an Erdhmegepiat:i ent ;

" (b e and i
i i & ot LA Bkl BATRL S nd (€ Promen

tha(b) aktramting PINFsTrore skidseswlei@idvity in the receptor. 5
é@gﬁngggefﬂw il ﬁrf@¥er‘ftféeof%ﬁe BF P mydiBne i AE

rmnl of'ng The response © atient to an

r eceptemeptdr.ug conprising the steps of:- (a) providing

a bio-fluid sanple froma patient; (b) extracting DNA
fromsaid sanple; and (c) screening said DNA for the

: pr edenetbodbcandingto deine1 nunatidiagdeteiinn ciloneor mpre gidtations in

I:erb% %bé/d mé#thbﬁalte? ﬁ1e rtgr%gﬂg(?( rtasg BC®I Qétg r ﬁ'fr.di ng

c aim redrction o he respo se of
a cancer patient to an ErbB receptor drug predicts the

. su r'l\'/l'i Vr%’athgg %fe,&ﬂr{j Iﬁlé % tCllaﬁn hat !cl%mt V\7her%°h et l?r%% d%ﬁ&ﬁm% REFR.

conprisi ng
oncl udi ng that patients in which both mut at ed and

RS a1 it sl e

onl tyatl\antl td anygrbBaktepiersiray eordgisitt tbd st@pslof:not respond

posi he . hod of any preceding
cl ai ﬁnD nét%btoh@'érjrge plg%btn @r ee?tl ng conprises use of
pol(tanexmmglmimmreaatd sampié;tandal | el e specific priners
t ha(tc) ggrtegrct:itng %Ialr(]j%l@A for the presence of one or more mutations that alter

tyrosine kinase activity in the receptor.

A method according to any one of claims 1 to 3 for monitoring the response of a
patient to an ErbB receptor drug comprising the steps of:-

(a) providing a bio-fluid sample from a patient;

(b) extracting DNA from said sample; and

(c) screening said DNA for the presence of one or more mutations that alter

tyrosine kinase activity in the receptor.
A method according to claim 4, wherein the prediction of the response of a
cancer patient to an ErbB receptor drug predicts the survival benefit to the

patient.

A method according to claim 4, further comprising the step of:
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base nutations, small in-frane del eti ons or base
substitutions. 9. The nethod of claim8 wherein the

woredonosh7ed screeni ng i nvol ves use of real ti nePCT/GB2005/004036

10.

11

12.

13.

pol ymerase chain reaction (real tinme-PCR) with allele
specific prinmers that detect single base nutations,
small in-franme del etions or base substitutions. 10.

0
A R e
pr i deéctp@ivil respaorrigsbsitivelgied es ErtBescaptoadtugaivheteas patiehts in

or | HEF PR Y Fef e 0c obier wul Pagerrae festipy 3y tpe oo

specific for a particular nutaFion; and (b) possible

oDl B ST S0k S B PSR SR e

gonilntrei FBlymef@ge ?wﬁn !‘@bﬁ)ﬂ?ik&@llﬂleswciﬁmmih@r@tm 'deltgct single
upl ex pr.ope containjn oth a priner ence and a

f uredse Bt eda L i e Aol frabE B e R ence: (b

a fluorescent reporter dye attached to the 5 end of

L RS b R B P T Meltoh e FaPaS PR ESY ol tme
( C) perRerate ORdIe réddiion QdaNInRCRe olith ddele @pidfiesrirérsanagt detect

et N ORI

anplification of the target sequence. 12. The net hod
according to_claim1l, wherein the probe is .
St GRS 9 Fake  of 3 WG AdFHANSE PARY Reddadingt the wid
cl atypa wis ehd) atsbeomUprthérqiairiis usket t©afc@stt U mgtadt allele; and
techni que capabl e _of detecting a nutant sequence

pr e '”é’(”eng%‘%fOfFﬂ@ P%Véqm%%e%'l d type sequence. 14.
The(apatdriater @fithanérrinaC® tubigotidehan ivhrgle ispedificefor a particular
bio-fluid is any one of blood, serum plasma, sweat or
sal i v & net hod of claim 11 wherein the

bi o) Ipssible Bda@ibHMMidHatchbeat e BoghdDdf thaprideai m

precedi ng wherein the ErbB receptor drug is an ErbB
receptor tyrosine kinase inhibitor. 17. The nethod of

.anyTHY @etdd g clln 0wiesiebe ph@eEsidEch parRbOPrigdsrg i S

an EGFR. tyrosi ne ki nase.inhjbitor. .
é) a single molecule or nucleic acF]cJ gupt]ex probe containing both a primer

sequence and a further sequence specific for the target sequence;

(b) a fluorescent reporter dye attached to the 5’ end of the probe in close
proximity with a quencher molecule within said single molecule or nucleic
acid duplex;

(c) one or more non-coding nucleotide residues at one end of said probe;

(d) wherein said reporter dye and quencher molecule become separated during

amplification of the target sequence.
The method according to claim 11, wherein the probe is a Scorpion® probe.
The method of any preceding claim wherein the mutation is detected using a

technique capable of detecting a mutant sequence present at 10% of the level of

wild type sequence.
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18. The nmethod of claim 16 wherein the drug is
sel ected froma group consisting of gefitinib,
w@edioonsa1d (Tarceva, OSI-774, CP-358774), PKM BGI/GB2005/004036
EKB- 569, HKI-272 (WAY-177820), lapatinib (GA2016,
GW 572016, GSK572016), canertinib (C- 1033, PD1
83805), AEE788, XL647, BMS 5599626, ZD6474
(Zactima(tm) or any of the compounds as disclosed in
W02004/ 006846 or WOR003/082290. 19. The net hod of
14.cl aThm msthatef ehyiptelseding Skimp wbeein e bREHRd s amsemesof blood,
kin t tinib or erlotinib. 20. The
?gmo@gérpé e Jl%w%%&él n the ErbB receptor drug is
an anti - EGFR anti body sel ected fromthe group

15.Cenp 56005 O B MR FRE B e Ermy W1 1
, IMC-1 1F8 or EGFRL1 1. 2 1. The method of any

16.P" eﬁ?é%@ﬁo‘&'o%ﬁ} }S‘(Qﬁﬁ Sr‘e‘&%iﬁﬁ whERSR 8 BB?% e?%dlgjﬂiéi i_sl@gérbB

nonot her apy I'n co at1 on vvlt
Therenemthbqusfnedmquﬂ@ml@lmrng cl ai m wherein the
nmut ati ons are insertions, deletions or substitutions
of nucleic acid. 23. The nmethod of claim 22 wherein
17. t heTmmmathodm aoy praceding cliem wewd ine lbRaseepdethivgisein EGFR

t?;dg%er RtiMipird: The method of any preceding claim
ernt nuta Ions occur in the tyrosine kinase

domal n of EGFR 25. The nmethod of claim 22 wherein the

18 mut ﬂ&é H@Elg‘alolf' é%ﬁ'rri 1@%&@&%@%@8— I]:')a éé'lé&ié &8+§F%ﬁ%§ﬁg of
V\:hegefltlnlbt adotimipt Tiarase, @Bk’ &e IC&t@W 71‘4} dﬂKlﬂﬁé gKBtAe O olfiKI-272
1 A .
oS SRR 01 LAy, Pl o
ex otD3B9 Pari 63&@84%!1":?1588%@&472 BMSESEE2R, 28474 tactimeRbdr any
U e
non sol | d tunmours such as | eukaema, multiple rTyeI oma
ducﬁ( bone Eﬂﬁ@? ?éa?\+ n%é‘k@[%p%fg (¥ ast Fggkﬁe@s S8

col iohibderas geﬁieflrh/mcfalotmlendonet ri aI gastric, head and’
neck, hepatic, |ung, nuscle, neuronal, oesophageal,
ovari an,

20. The method of claim 14 wherein the ErbB receptor drug is an anti-EGFR

antibody selected from the group consisting of cetuximab (Erbitux, C225),
matuzumab (EMD-72000), panitumumab (ABX-EGF/ rHUMAb-EGFR), MR1-1,
IMC-11F8 or EGFRL11.

21. The method of any preceding claim wherein the ErbB receptor drug is used as

monotherapy or in combination with other drugs.

22. The method of any preceding claim wherein the mutations are insertions,

deletions or substitutions of nucleic acid.

23. The method of claim 22 wherein the mutations occur in the tyrosine kinase

domain of an ErbB receptor.
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pancreatic, pleural/peritoneal menbranes, prostate,
renal, skin, testicular, thyroid, uterine and vul val

WO wo0sEo0s 29. The nethod of claim4 further copP@I/GBRIVG/004036

24.

25,

26.

27.

28.

29.

30.

the step of: (d) screening said DNA for the presence
of one or nore nutations in conponents of the
downstream si gnal | i ng pathway of an ErbB receptor. 30.
A conposition conprising a first primer pair which is
used to detect the wild type allele and a second
pr iTimemeghod ofdmiygitedegiingselaim wheteindioe mutations vaeur imthedyrosine
of kﬁﬁsgdgr%arne&%ﬁi wherein one priner of each pair
further conprises:- (a) a primer with a termnal 3
nucl eotide that is allele specific for a part| cul ar
| I ﬁxs‘gmé t
t hﬁ% n?&h%@gfdclé W22p\9ﬁ5'rjep1 tﬁ? tb@gﬁg temarc' Fgﬁ\T@ binding
nu@itelmemsdBdmI@mr@ﬂmé%t ai ni ng bot h a primer
sequence and a further sequence specific for the
target sequence; (d) a fluorescent reporter dye
at t Buhmdthod of hleind 22 emerdimthel rr)lstetiqmsoa(e iselegtediftam the group of
Fnu@h ghlétigdm{r{g 5sal d single nolecule or
nuc ei ¢ acl %1 one or nore non-codi ng
nucl eoti de reS|dues at one end of said probe; (f)
o Bl et & ASRCSA Bher BRI AROGACET D! 9ELE iDEEHTo and
arated duri 1'on o et sequence.
3 L858.l§m eiora21p®fE@lFRspeC| fic for an Er bB receptor in
an assay conducted in a bio-fluid for predicting the
response of a patient to an ErbB drug. 32. Use of a
pr ilimematpet of any dreceding EribBvnareiophe palient stigers from a cancer
ma f 0 [ 0 [
or%g gﬁft;égi:‘l‘téot?n ?}1 L(l: E%%%tlhg 8Pn($ goh‘iﬁﬁrﬁ‘néﬁf?, s{ﬁgp g&e@kééﬂla
dr ungultif 83 my@lmmamrdyraplwnailamg Ao sdllartum@Jr& fouexamawle bile duct,
co e c LgNAé Lfetri
%F%%Ig&gﬁ' rkﬁ?'ﬁscre Eblagtgpna él%ﬁ% %:&Bl%c pefrrxécga{epnez@ o trial,
on@aeimcnfmael thckdmatnmamnmlmtsclet yewshalcoddopbageal, ovarian,

act ' ﬁg%greglpﬁl}é%ﬁgpr&glﬁ%@ah&s,/ prgstgtgﬁenél, g‘f\(iﬁ,l t@sﬁ]:lﬂ:ﬂ;[?,er

thyr01d, uterine and vulval tumours.

The method of claim 4 further comprising the step of:
(d) screening said DNA for the presence of one or more mutations in

components of the downstream signalling pathway of an ErbB receptor.

A composition comprising a first primer pair which is used to detect the wild type

allele and a second primer pair which is used to detect the mutant allele of an

ErbB receptor wherein one primer of each pair further comprises:-

(a) a primer with a terminal 3’ nucleotide that is allele specific for a particular
mutation; and

(b) possible additional mismatches at the 3’ end of the primer;

(c) a single molecule or nucleic acid duplex probe containing both a primer

sequence and a further sequence specific for the target sequence;
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31.

ATGCGACCCT CCGEGACGGECCEEEECAGCECT CCTGECECTGCTGECTECECTC
TGCCCGECGAGT CGGEC
TCTGGAGGAAAAGAAAGT TTGCCAAGGCACGAGT AACAAGCT CACGCAGT TGGEG

TR AR ABATES R AHAYIRE S RSB Esereraiy s

AAATT RGEAAESHISA(e within said single molecule or nucleic acid duplex
éT %W&g%@%lucleo e resnéue ’f one eng o? sald pro

AGTEGNFefeM I diEcdpbHEANNARLT WTM%MAW%&GE% ring
CGAAAATTCCTAT

TAGCA Wﬁ%ﬁ@&?ﬁﬂ%%mmmwwwm
TGAGA ATTTACAGGAA

ﬁ&gﬁé@ﬁ:r |%|c %or ancé('t'?rAecep}or in an assay conauct ina b%—ﬂwd

CATBEh %@ﬁﬁ@%&' porcd CRApARGH 6 RBRIREAGT TCCAGAACCACCT
GGGCAGCTGCCAAAA

GTGATCCAAGCTGT CCCAATGGGAGCT GCTGGEGT GCAGGAGAGGAGAACT GCC

32. AGAAN ITEACHAAEANECIfic for an ErbB receptor in the manufacture of a composition

33.

'—?Tge%&mw predlc%mg %ﬂe response 01% a%-g%lent %o a%r%r%%

TGCAGGCT GCACAGGCCCCCCEGAGAGCGACT GCCTGGT CTGCCGCAAATTCCG

ﬁw@wwwmé&m%
GATEB X @ﬁ@mﬁ@a%ple and

TACAGCTTTGGI GCCA! (fBCGI AATTATGT
GAT®A @@@@m@@-ﬁ@g@?&j A for the presence gﬂ)ne or more mutatlonqﬂ-a%%

COGAGH3 SRR RAGNERTAN EABABESAGCAAGACGGCGT CCACAAGT G
TAAGAAGT GCGAAGEEC

CTTGCCGCCAAAGT GTGTAACGGAATAGGTATTGGTGAATTTAAAGACTCACTCT
CCATA ATGCTACGAAT

ATTAAACACT TCAAAAACT GCACCT CCATCAGT GECGATCTCCACATCCTGCCG
GIGGCATTTAGGGGTGA
CTCCTTCACACATACTCCTCCTCTGGATCCACAGGAACTGGATATTCTGA
AACCGTAAAGGAAATCACAG GGTTTTTGCTGATTCAGCCT TGGCCTGAAA
CAGGCGGACCTCCATGCCTTTGAGAACCT GAATCT
CGCGECAGGACCAAGCAACATGGTCAGTTTTCTCTTGCAGT CGT CAGCCTGAAC
ATAACATCCTTGGGATT

ACGCTCCCTCAAGGAGATAAGT GATGGAGAT GTGATAATTTCAGGAAACAAAAA
TTTGTGCTATGCAAATA

CAATAACT GGAAAAAACT GT TTGGGACCT CCGGT CAGAAAACCAAAATTATAAG
CA CAGAGGTGAAAAC AGCTGCA
GGCCACAGGCCAGGT CTGCCATGCCT TGTGCTCCCCCGAGEECT GCTGEEEECCC
GGAGCCCAG (

GGACTGCGI CTCTTGCCGGAAT GT CAGCCGAGGCAGGGAAT GCGTGGACAAGT G
CAACCTTCTGGAGGGTG



AGCCAAGCGAGT TTGT GGAGAACT CTGAGT GCATACAGT GCCACCCAGAGT GCC
TGCCTCAGGCCATGAAC
WATEOAQEITBCACAGGACGEGEGACCAGACAACT GTAT CCAGT GT CCOBAZGALINFD04036
GACGGCCCCCACTGCGT
CAAGACCT GCCCGGCAGGAGT CATGGGAGAAAACAACACCCTGGTCTGGAAGTA
CGCAGACGCCGGECCATG
TGTGCCACCTGTGCCATCCAAACT C-iCiApé‘,T ACGCGATGCACTGGECCAGGTICTTG
AAGGCTGI CCAACGAAT
GGGECCTAAGATCCCGT CCATCGCCACT GEGATGGT GGGGGCCCT CCTCTTCCTG
CTGGTGGTGECCCTAEEG
GATCGGECCTCT TCATGCGAAGGCGCCACATCGT TCGGAAGCGOACC-IZT GCGGAG

GCTGCTGCAGGAGAGGEG
AGCTTGTGGAGCCTCTTACACCCACIT—'GI@AA CCCAACCAAGCTCTCTTGA
GGATCTTGAA CT GAATTCAA

AAGATCAAAGT CCGGTGOGT TCGGCACGGT GTATAAGGGACTCTGG
ATCOCAGA AGGTEABIRNGT TAAAATTCOCGT QEETATEAAGEA
GCAACATCTCCGARAGCCAACAAGG
AAATCCT CGAT GAA G ACGT GAT GGCCAGCGARZACAATCCOCACGT GTGCC
GCCTGCTGGGCATETGC

CTCACCTCCACCCQ CTCATCACGCAGCT QA FTCCTGCCTCCTG
GACTATGT CCGGEAA R Wild D.W.
CAAAGACAATATTGGCTCH TCGCAAA

CCAGFACCTGCTCAACTGGEIGTGEGCAGA
GGGCATGAACTACTTGG AGGAGCGT@BCT T8T GEHCCGRBACCT GGCAGCC
GGAACGTACTGGT GAAAACACCGCAGCATEEG ubber
ATCACAGATTTTGGGCT GGCCAAACT GCT GGGT GCGGAAGAGAAAGAATACCAT
GCAGAAGGAGGCAA GT

GCCTATCAAGT GGATGGCAT TGGAATCAATTTTACACAGAATCTATACCCACCA
GAGTGATGTCT

ACGGGGTGACTGT T GGGAGT TGATGACCT T TGGAT CCAAGCCATATGACGGAA
TOCCT GOCAGOGASAED 1
TCOCTCCAT CCT GRAGAAAGGAGAACGCCT COCT G4GRZACCCATAT GTACCATC
GATGTCTACAT%C@@'O_ .
GGTCAAGTGCTGBATGAT] AGACGCAGATAGT e

CATCGAATTCTCE
TGGCCCGAGACCEECA GCTACCTTGTQATTQAGGGGGAT@QAAGAATGOATT
TGCCAAGTCCTACAGAC
TCCACTTCTACCGT GOCCT GATGATRAAGAMEACARCGABBACGT GGTGRATG
CCGACGAGTACCTCAT Cycle number

CCCACAGCAGGGCT TCTTCAGCAGCCCCT CCACGT CACGGACT CCCCTCCTGAG
CTCTCTGAGTGCAACCA

GCAACAATTCCACCGTGGCTTGCATTGATAGAAAT GGGCTGCAAAGCT GTCCCA
TCAAGGAAGACAGERTC

TTGCAGCGATACAGLT CAGACCCCACAGGCGCCT TGACT GAGGACAGCATAGAC
GACACCTTCCTCCEAG —e—FE746 A750del

CAAGGAAGCCAAGES . CCACAGCTGAAAATGCAGA

ATACCTAAGGGTCECEH \‘ATE'\I'GGACIIATGA <SEQO

SUBSTITUTE SHEET (RULE 26)
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WO 20003208 PLENLQ | RGNMYYENS  YALAVL SNYDANKT GLKEREIVRRR@E/004036

| LHGAVRFSNNPAL CNVESI QARDI VSSDFL SNVBVDFQNHL GSCQKCDPSCPN

GSCWGAGEENCQKL TKI

| CAQQCSGRCRGKSPSDCCHNQCAAGCT GPRESDCL VCRKFRDEAT CKDT CPPL

M_YNPTTYQVDVNPEGK

YSFGATCVKKCPRNYWI DHGSCVRA

| G GEFKDSLS | NATN

| KHFKNCTSI SGDLHI LPVAFRGDSFTHTPPLDPQELDI LKTVKEI TGFLLI QA

WPENRTDLHAFENLE! |

RGRTKQHGQFSLAWSLNI TSLGLRSLKEI SDGDVI | SGNKNLCYANTI NWKKLF

GTSGXKTKI | SNRGEN SCKATGQVCHAL CSPEGCWGP

XPRDCVSCRNVSRGRECVDKCNLL XGEPREFVENSEC!I QCHPECL PQAMN

| TCTGRGPDNC! QCAHY! DGPHCVKT CPAGVMGENNT L VWAKYADAGHVCHL CHP

NCTYGCTGPGLEGCPTN GPKI PSI ATGWGALLLLL
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