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METHOD FOR EVALUATI NG PATI ENTS FOR TREATMENT W TH

DRUGS TARCGETI NG RET RECEPTOR TYRCSI NE Kl NASE The
w@e@somi2i nvention relates to a nethod of sel eRCT/GB2@f7/003335

a patient, who is a candidate for treatnment with a RET

drug, whereby to predict an increased |ikelihood of

response to a RET drug. The invention provides a

met hod for deternining theksequence of RET. The nethod

provi des ARVS prinmers optim zed for determning the

WETHERLFol eVALuATIRG BATIEARS SR Tk RLVERG i pRUGS

phosphor yTARGETING RETDIRECEPTOR YYROSINEKINABES i s a

key el enent of signal transduction within cells.

Enzynmes capabl e of catal ysing such reactions are

termed tyrosi ne ki nases. A nunber of transnenbrane

tors contain ins with_ tyrosine kinase

ot TR eafia et e frusthod bt kPG = Pyt e is o andidate
for ke taReSwitIRI KEX.drig] Kactcbpissedie: xidrased llkﬂllﬁéocsétg‘éb@bﬁse toa

for processes as diverse_as cell

RE§dryge Thsmvgntignprovides 3 waihod foy de@w@%&%ﬁe&@me aeREh. The

me!th bﬁﬁzRﬁE‘ ARMPpf2nBd 'oPQm%d £ bRAR] n%'tl% selih@RPISRERTHG:
typically dlrrerlse eadi ng to aut ophosphoryl ati on and

invprionadse|prayidas ash@nastwtlmtammksmg@n Spgmerf f ect or s

th afhéé@l%?}%fé}}aﬁwﬂﬁ Rfﬁélﬁg &Ctryro\ﬁnte I?es?cﬁlﬁ%ﬁ%gir%g IQ% ;ﬁé%nﬁclgf‘é%nal

form ere are-severa
trarfsduitioy vathirEKs., Emymesﬁ:apablemlﬁ catglysihg suRk TegotiaisaroteongEpmsine

whi ch rotein.R Rear | anged .. .
Kinghts; g PR EOP PP IS SO AP P DGR Fnese actvity
andz aé%&l\llgﬁs‘if;lddfas ltréb@pt@f tyﬁdmlﬁ&ﬁﬂaav@sRﬂ‘Klé)l’E%l’ll‘q[QMﬁaIﬁdﬁoa @k®4cellular signals

amily ands for ave been
foripmsﬁ%smr sverserarieclh s vt i ftrrebiationy Ryrviveband sograpmgd eedk death.

In 10RAsd dodiddi xﬁbcréﬁﬁaiah Add, Rmt 1c3?1‘9%ﬂ151%601@£ﬂ?ﬁ§%
then interacts with RET (Eng, 1999 Jodrnal Qinical

aut@h@épm@plammmﬂ)mt@@eihew)gnalmmswtmrmhrmb sEsctmp tha geeognise and
int{}gcg %2% {‘@%@H&?ﬁg@g ﬁ&Pod}ftﬁeVIi f e]' ;T“ﬁeré Gl g{ﬂeg%lanén?@e% S9hil Pamily
of RTK§,@nenf thk:h orthe REiFlngo{ohe)gMGNmF elam)dest the 1RIkDakpiroteis RET
th i b dit te ' : .
R R RutF RS iR JRE eSS B i L tegigterived

neﬂr&i@ﬂlﬂﬂfactdﬂdﬂm family nireoiligadlls GarRET haybdénidesified; GDNF and
nmul tiple endocrine neopl asi.a ta‘%’lﬁe 2A and 2B ( MEN2A and

ney R dtiaptafed veien it He3ndydsgice-receptar atte then
intdrRAWRh RETL(EAL, 1999 Pshirnal Clinical Oncology: 17(1) 380-393).

Activation causes RET to become phosphorylated on tyrosine residues, leading to

transduction of signals for cell growth and differentiation through the RAS-RAF and the PI3
kinase pathways and possibly additional routes.

Point mutations that activate RET are known to cause three related, dominantly
inherited cancer syndromes; multiple endocrine neoplasia type 2A and 2B (MEN2A and
MEN2B) and familial medullary thyroid carcinoma (FMTC) (Santoro et al. 2004
Endocrinology: 145, 5448-5451)

In nearly all MEN2A cases and some FTMC cases there are substitutions of cysteines
in the extracellular, juxtamembrane cysteine-rich domain, whereas 95% of MEN2B cases are
the result of a single point mutation at codon 918 in the kinase domain (M918T). Codon 918
is thought be located in the substrate recognition pocket of the catalytic core. Mutation at this

site is thought to alter the structure of the activation loop of the RET catalytic domain, thereby
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Endocri nol ogy: 145, 5448-5451) In nearly all MEN2A

cases and sone FTMC cases there are substitutions of
w@eymseraes in the extracel lul ar, juxtanenbranePCT/GB2007/003335

cysteine-rich domain, whereas 95% of MEN2B cases are

the result of a single point nutation at codon 918 in

t he ki nase domain (MP18T). Codon 918 is thought be

| ocated in the substrate reebgnition pocket of the

catalytic core. Mutation at this site is thought to

alter the structure of the activation |loop of the RET
copgfttutixely actigativg RET.t TerdB 1&bmstationisialse [fyurddh sporadia@edullary

is alsa f und in s

8. t [Ie) or a
oo R AP R P rg S0P pikabEe Hfifraucio have
shagg Ithes theveeutati endfets pitsnatk yReificity, sack that REV8sniba\ued
wn -t hat th nmut affects substrate specificity,

P@EP?WWI?FS% Subpti ‘?Sé)é a'ﬁ?f‘g IR ECRHE S AERS Finpses such B8 £-sigtaad c-abl
(Bng ef £r 1996 Jhmmmﬁrmsmm Pfom&%t Ne199NBRES RRNGR:1AS9 Jg36-1741;

and c-a et al. 1996 JAVA: 276, 15/75-15
Sobijieeest 20208 Intm@n%:}ﬁﬁ@?l qﬁ&@é@ﬂrc%, 65:66; Semgso a7 11995 Science:

CHdlddan icgqnal Journal of Cancer:
26$B§81 j836%h&82%%g?%§§%{hﬁgg§5% i ence: 267, 381-383;

Zhou\senutations 19 the R gene hazt@en Eféﬁiﬁ'fﬁgl) theABaJmty af MEND families,

mbl? %@E&tﬁ?&%g V% 0 g,:’]aglri g: 5 Igl%lsgﬁ foc b.g{l nExhlf:ajl dlaygn051s

Tepimgsiob RET rmrtahcma Ialbl& neskefridd dstheqMifrhdrile @h&ih rdAcG@-based

di agno Tes for RET nut atl s c AN be perforned
pr%tgfcﬂ ] feg’i‘?ﬂélfng 8" g}?asieﬂuqngeg@{q aplHied & 6t 58¢Anging or restriction
enﬂbtﬁfc&:hé.’&: digdsget (M@th(hl 2006/ ENkRS Canﬁc@RPtbl d4aesho.903).

direct sequenC|n restriction endonucl ease

di ge¥fhsRmEDR ha lomgily OBBE €3 vaseular caithelshestinfactor receptor
o nse B0 UiRn TEp g oo 2, RIOR Ao BlerGRiEag i1
VEGIR2 isiarraesptor ferenscutio madothetialgraw thi Gf;goxr @I o VEGDRbelieved to

VE .a rece
bejol i2flort Bl Rich Aol SR8 Rt by SRR B RegeF S Dananetal.
198@ En@apeldolpgy Ha3 ,SHS-BSQJ(Kdldn tt aflt 1I9|9§I l%ﬁta@tr Cﬁceﬂws&rmiﬂfgggatment:
d ,
oA T RN G T DS BBERE) &L 1BES T e, Bbesigiaadf -

20024)c amtdgesis@are WE}TCbcﬂibﬁﬁif %ﬁ&sﬁaﬁ(ﬁl &3\%(115 @Xth%ﬂﬁibod «can result in
pernmeabi | ity (Connol et al. 1989 J. Biol.

m@ﬁgﬁ’g l"é‘@ﬁmmﬂ?‘?ﬁh Fampepal 1897 b@%\ﬁﬁ 363.841- W@FHa@rqzagmbyilsmptlon

| r
of ?ﬁ%ﬁ{ Ig%%]el rgs?ﬂtt@% ﬁlo\’%@:céér‘ﬁg&c?m%% \%&Q%atrﬁ?:’b (?glgrgeth'\% Bt al 1996

Naggo 3&13%4{3%» Fepgre.cat oz § 6 Natutie S80: 689-6#12)of the VEGF g e ne
r es %llﬁﬁ%gg ?(1 VE?E%% lle%@&to%é’cep%r \c/h%?e%lélat%gll g’a%%llng IQ’EGFR2

autophosphorylatlon of specific intracellular tyrosine residues. Autophosphorylation

increases the catalytic activity of the tyrosine kinase and provides potential docking sites for
cytoplasmic signal transduction molecules such as phospholipase C-y. These protein
interactions mediate the intracellular signaling necessary to induce cellular response to
VEGFR?2, for example endothelial cell proliferation, survival and migration (Ryan et al.
2005 British Journal Cancer: 92(Suppl.1) S6-S13).

Recognition of the key role of VEGF-mediated VEGFR2 signalling in pathological
angiogenesis has led to the development of various selective approaches to inhibit VEGFR2

activation. These include small molecule ATP-competitive tyrosine kinase inhibitors, which
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Nat ure 380:435-439; Ferrara, et al. 1996 Nature
380:439-442). Binding of VEGF to VEGFR2 |l eads to

w0 e@sfpoeae3 di neri sati on, causi ng VEGFR2 PCT/GB2007/003335
aut ophosphoryl ati on of specific intracellular tyrosine
resi dues. Autophosphorylation increases the catalytic
activity of the tyrosine kinase and provides potenti al
docki ng sites for cytoplasmt signal transduction
nol ecul es such as phosphol i pase C-g. These protein

. interactjigons mediate the jntracellular signaling i

n Rﬁ%%eag%é? g E’Bldi‘}m%‘ri“d@é‘ﬂoﬁ*l%{l?@@ﬁ%%@ spbsoqyt praceliglar signal

trafS4adiieh EReAA603¢l i al cel | proliferation, survival and
mgration (Ryan et al. 2005 British Journal Cancer:

92(‘Quipgroling dgiyatiyey whihease ihibitospLOEGHnscnty tyrobige iase are
desy%'iﬁrﬁgélﬁﬁtﬁ)%ﬁl\’i%%%p?fi(gtﬂﬁlllsl Pdﬂgc%tﬁn eSS NRPgs) £l 4 and

angi ogenesi s has led to the devel opnent of various
W@ 81/825iv én BEpPYAEIdsind VO Abi3R63] EEPRRIsact desaitiediwhich possess

. g | ecul TP- iti VI OS]
a6 38l { e SR R AR R e et e
epighermal grdiwrlﬁflaétomw IQE?FM tyeosirRikihasel bsequegto .

ra cl.lon an, .

o BB HRom Rhec STHE baR RRKP G B e

corfRMBRT-Q4-bE SRS HfRBrokhilias)Ss-AeRoSR 341 IR IhiPeridin-4-

International Patent Applications Publiication Nos. WO
yimggoxggumazahige W Y EERES tosing kipgyeg gy 4 higregmpound is also
o f . .
o 2850 SOUR Y B8, SRS TR MO RAREREER v of
the godssmwdiengDééie The tcpmpounddgyaientsieddpictimftapds vyndadrib.

factQr r. (EGER) tyrosine kinase,.lLt h en.
B BT
VEGHR3 164k kihdsal I ddelittomnyeaideenib also inhibits EGFR tyrosine kinase activity.

4= (4= br omn- 2- f] uoroani | i no) - 6- met hoxy- 7-
TR AR BGPAT Y 250 Kb BT BTSSR s berayEGH,
activity @tedseskihAs el ploliRirdth, sultiva af@ MM clsSs HeBQs HaOWN

as Zacti ma(t registered trade mark), by the generic
OVeRERESSYeh a%Y%ﬁE% b{nélﬁmﬂ%yof\w Fosignahingsg Lewﬁ@@n t7iDduceselective

apoéﬂﬁis@@ﬁﬁ%f‘&doﬁlehﬂ%@ﬁé,fi ed hereinafter as vandetani b.
andet ani b was devel oped as a potent and reversible

i nhinE0eDit wes reavredihatvandetanib veGiRR b yatakpatent kihitdten of ligand-
T L R e
capk@ly dfREdarivethenpioog vesditanih demvastentalrestiony grdu@rbibitory effect on
RE -Cﬁltaﬁe}/n:q% &158@1]& aﬁ&%&@gﬁ%ﬁfﬁ% P(Ea(%lolmfagrrloa étl a?. Il’()OE 521\14:'6}/ Iailesearch:
62, 7284-7290). Vandetanib inhibited the majority of mutated, activated forms of RET and
also the wild type receptor. Therefore in addition to inhibition of VEGFR2 and EGFR
tyrosine kinase, it is thought that inhibition of RET tyrosine kinase by vandetanib may
contribute additional antitumour effects in treating tumours with mutations in the RET gene
which lead to RET-dependent tumour cell growth (Ryan, 2005).

The present invention permits the selection of a patient, who is a candidate for
treatment with a RET drug, in order to predict an increased likelihood of response to a RET
drug. As mutations that constitutively activate RET are known to lead to several RET-
signaling dependent cancer syndromes, determination of these mutations in a patient can be

used to assess the suitability of a patient for treatment with a RET drug:
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overexpression of VEGF. Inhibition of EGFR signalling

has been shown to induce selective apoptosis in tunour
werasibmbi al cells. In 2002 it was reported the€T/GB2007/003335

vandet ani b had denonstrated potent inhibition of

| i ganddependent RET tyrosine kinase activity thereby

inhibiting the signalling and transform ng capacity of

RET. Furthernore, vandetani$ denonstrated a strong

grow h-inhibitory effect on RET-dependent thyroid

tumour cell growth in vitro (Carl omagno et al. 2002

Cantenordess eme laspesif thpiguentiog diere ivaratided nintethadphpredigting the
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emBédi@6ktSthe PcktHod@binBesds ueaaﬂmﬁmgmﬂatmumamqmeﬁcel of KE’IBn BEél'mple
gene whi ch | ead to . RET-depen ent t el |,
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treatment wmth a drug, in order to predict an

theunmh@@mnms@temm th¢ saquense RERET an a sapie ghtaiged fgm the patient
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Severa Si I ng d pen ent ca
embg«hnhbmnﬁxs ;medﬁid&:lbmpn&HSIdet@rmlﬁllﬁgh’ﬂEﬁlerrﬂlb atquens dfRET in a sample

nt an be ysed.to asse t
oBfied B FEpere e I R S hmerm b NGl o s ety o
preﬂﬁzpﬁﬁincﬁﬁseﬁhﬂehﬁﬁéﬁI@He@pbds&ltbrtﬁe RET@RGYi ded a met hod for
predi cting the likelihqgod.that a patient

© AP EPEE1BE F<oPofhes SPREIAE LR PO Cib HGVIAFY F e tiof dprpredictng

thetlﬁceﬁl?doq thdt %taﬁ@d% twho m&uﬂh@ Gordeda@idit Rithd RETEdGE QMIeRASond to
in asanpl e obtained fromthe patient at the

Salﬂ @mtmmﬁm eorpRyising dsterainingethp pRIYCNC OQEéTllma REnplg obtained from the
patﬁcgl? Jﬁtgt%é) ﬂ)ﬂgiglﬁig O§1tl§19 bs &fﬁ}%% N&E R%'ﬁ@tls n&tr}ﬁethmmne

et erm ni ng er t e sequence of
In RE:Tenhhmdmlmwm methbd admpibes d@mrmheg pattherthe saqupngs of RBA in a

£ . .
saiile Pyl Gopm Bhpita i prilLisete TPt RO et
mditfoitife WRekbgl tdigredibandn@eaabliktliwod of redpensead tieRET drug In one

conpri ses dete h f R
e AEReG B P e et e SBII of RE o8 R o aned
frodefhk Bﬁﬁent 13 t&Efaub@lﬂg%s&on ROShEPR SEIPID N©: QYVpR&ion®18 i8

one enbodi nent, theé nethod conprlses determnin
thrgprine dp opp embedjueric e sitiRE Fomprises detgimiaing Mllﬁihﬁ%%e seaygyce of

RF{I%% f%gﬁlgﬁ%ﬁ)ta%edm 1\%{1 ggtl%i@%poé‘lﬁog 614, A€8eARa RES:d Bb No:2, is

cytosi ne
threonine, whereby to predict an mcreased likelihood of response to the RET drug.

In one embodiment, there is provided a method for predicting the likelihood that a
patient who is a candidate for treatment with a RET drug will respond to said treatment,
comprising determining whether the sequence of RET in a sample obtained from the patient at
the following position as defined in SEQ ID NO:1: position 105, is cytosine, or at the
following position as defined in SEQ ID NO:2: position 918, is threonine, whereby to predict
an increased likelihood of response to a RET drug.

In one embodiment the present invention is particularly suitable for use in predicting

the response of a patient, who is a candidate for treatment with a RET drug, to a RET drug, in
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predict an increased |ikelihood of response to the RET
drug. According to another aspect of the invention

wo bh@sm29183 provi ded a net hod for predicting thePCT/GB2007/003335
i kelihood that a patient who is a candi date for
treatment with a RET drug will respond to said
treatnent, conprising determ ning the sequence of RET
in a sanple obtained fromthhe patient at the foll ow ng
position as defined in SEQID NO 2: position 918, is
not nethionine. In one enbodi nent, the nethod

pat@aﬁfrmﬂhsaégme@t whigh i5idependpritalnse, arfieparb g &¥de ToPuRembadiment the
pre PHJ ?%J}%&le%ﬁﬁ@témg fhald ﬁrﬂ)tredﬁﬁmg O &ép%a%egtg! ggd:ﬁsdrug, in

Al ne
patignis dvltbta tamoumhléaseldpemdmlaidmo,ou ippart, o8 porse REF. t$1@h REmours
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parfwujm}t slmﬁablaﬁjra@ft ingiredidtingfiid degpbinsgo ragml dhﬁ@, A patikais wiglta
in SEQ I.D NO 2: position 918, is reonine. In on
o SRR o Pt e SR % AR 1 R SORBAS
phaebehr&RELRMeS 1@y ks geﬁ}é@bm‘}l@@l@iaﬁ c8lbkuap eﬁﬂe rlﬁgill’{%ﬂhyrmd

patient at position as fined I'n

carginpEt rssetheligmes aghpoloseo edficer 1n ﬁnqth%rreéﬁvg@mem e Prepst gnvention
is pgftlcgﬁﬁ ?ﬁl%%letfgr §ddén g@g cgﬁ%ﬁﬂe résgct)rgg% @ﬁg@wm% atibi}S With a

a met ho edicting t
tuniduaselfavtqdé‘tqr@medwlhoy fhyroad craeidorda tee adronal igltapd tureoitr (wch hs a

A .
pheisbuthiiothe) and FRESO ] CahBlely MR P L ol'e
obt Inianetterf enthod ot ﬂﬂtplrc&sﬁﬁt iatentitreis harticolaity guifablki fori we iRs
d t 10 tosin 0
prefilin (B PR g BTt Wi B coRRiHol et 118 AR drug wil

respgith bAMr&kBent H ﬂaﬁérﬁ@ﬂiﬂi & turdbie Y, it Ge F;{ﬁﬁ&(ﬁk fbné Br in part, on
i ncreased Ilkel i hood of response to a RET drug. |In one

REE niwenerfarhodimrat e pswsert invepien i @ﬁﬂlplgaﬁhwiab@fgrrusy in predicting
the $ib 1R8N Ghat 2 Egatibﬁ?wh@ isR BHkALtk RY elhehERRPR R@TQ%u%wﬂ% _?spond to

(gatlen Is a candidate for treatment wt
sal &@P@merttom@m&irs withyg funhowp ahickris depaident elone) mommarthérohutast RET.

Suét%hec&%@t‘iir@ 'ﬂ}clu?f Oi%?ex lé ﬂly%’}ﬁ'i: ﬁ)lngstT n eln%th% ﬁéﬁ?l?xgﬁrtﬁgegﬁeresent

resen 1nven el
invémiopnssphrmtulargr s1uha=ble ﬁs psmm@rdsch)ctmg REThkéhhxg;d than apatiere whe is a

i t ' s d dent or jin rt, o
canfchl B SRttt G SRR T 550 St B Solkys uith e
tunaf SdldedEfom RddRef Meroi® ke dom® Rh addefal RIAE @thour (such as

inyention is particularly suitable for use in

phaspelaprReqyiRgRa) H@ngégﬁ&a Ef‘égeceaélmmﬁelawﬂg canegn) gepilignt hyroid

car¥théibla, Fnds IS mS AR oRck ] LaPesrad ldh&tﬁt{r%nfbmﬁ'i&h{jthe present invention
carcinoma, an adrenal gl and tunour (such

is particularly suitable for use in predicting the likelihood that a patlent who is a candidate for

treatment with a RET drug will respond to said treatment, in patients with a tumour selected

from medullary thyroid carcinoma, an adrenal gland tumour (such as phaeochromocytoma)

and lung cancer (especially small cell lung cancer).

In one embodiment of the invention there is provided a method as described
hereinabove wherein the method for detecting a nucleic acid mutation in RET and thereby
determining the sequence of RET, is selected from sequencing, WAVE analysis,
amplification refractory mutation system (ARMS) and restriction fragment length

polymorphism (RFLP). ARMS is described in European Patent, Publication No. 0332435,
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phaeochronocyt oma) | ung cancer (especially small cel
l ung cancer), papillary thyroid carcinong,
wore®entlkd oma and col orectal cancer. |In anot hePCT/GB2007/003335
enbodi nent the present invention is particularly
suitable for use in predicting the response to a RET
drug, in patients wth a tunour selected from
medul  ary thyroid carci nomas6-an adrenal gl and tunour
(such as phaeochronocytonma) and | ung cancer
(especially small cell lung cancer). In another
the edndaitsnafivrhi¢hare mceﬁperated hewenby miferérce peliith distladel ynd claims a

w3814 8RR R BB B LRSI B B s one
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th&a 'isipr@#ihéﬂ 4 Metbl hadls&ifcahedRabdva vHeRGh A él%l&dqgr determining the
l'i keli hood that a patient who is a candi

seqeagh e T a2 sinaplogbtaiend fepop patientis selnded omanyjone of
arﬂaﬂ@i@&tﬁ%frac‘tég% Hﬁlttdtf?)ﬂ Eist Fﬁtﬁctfoﬂ% ftﬁ"]@ f)@{lmﬂrphlsm or

ependent al
Aoamelysisnéi Qlweambfoclnneak aﬂtbd: myertioprtivirdispasiddedanmsthod 43 described
i e .present .i nventi o
hefgi“ﬁ‘?’?%eg T8 U Rhod BF dBESHERE MR R SO T fn g sample obiained
frdnn K phtlelnbxs dhet daglifeatioirefRitoryvh@ititon 3y tan dn daé ems&ﬁment ARMS
eat nent mnth a RET dru%?mnll respond to sai

] GRS oL 1 BN RS SAEH RS 5 gt ot BER ol amembodimment

ARMS bhn@rives by k4]t BEROTRs ARMPHESNRLy 153 B8y lteﬂéﬁ)dv'l{th a second
such,  as phaeochronocytona) |ung cancer espeC|a

P ,aq:uogéhart dptgﬁg tb@é)ﬁ@éqge of inf the seaetinpy Biegby indisiatingrauccessful
Spef((jl m]e:l'rrlr? fgtalﬁllzdiggpﬂﬂée}%eelfsg@{o defHCAE PCkg)r ?zﬂl%{srb? 'E)?th reactions using

I nvention Is P
TaﬁMaﬂ%PrebthdaballsdeWuth diffeactit Buomepentiegsl The Iadmwgeﬂ dsfamng ARMS

d r treat
rali hil oy REEPACUARY Bl Bapd ik BT RROME s it step
as|y laempmcessahmtdeﬂtafamimlmdbkidn&ﬂ%anﬂ IAAEMS darC@didrt H ;Hﬁﬁa,ué)ﬂ fha
enal such aeochronocyt oma) an
Sm@ﬂﬁ é?a$@§ﬁgg$gﬂﬁﬁ”?ﬁﬁﬁ@“@@ﬁ}eiung cancer). In
one Ia laih@ einb&fne@iof tRenvdAYENtheRNs pldeid8d h treRio\bF g@cgmﬁn 1n§ the
nmet hod _as_ descri bed herei nabove wherein the nethod

seqpenesfiRi & arrgmpls obtaineddrona patieaiconpriEE usgef anbERMB ynutant
fordRkEprithéH c‘élﬂabtlJT@f rég%Hﬁﬁgﬁlé@gegﬁﬁIe ?f RBEP & RS ﬁl%? 164 ?sr]ghown in SEQ

sequenci ng, WAVE aly catl n refrac
IDANR:At Toenessrehodimqnhriiiy lra/nntlmlethttrc lsqiro‘adlecfafmglimmf clemgiﬂnng the

h esScri
bR TR, DR bl koS B SR Rt i & BRI apprant
forsraed privograpd pa MEM$ exverise pliyier @pliatiaadee amphifyche @;is6lo00sRET
secﬂlgrqcecclo?ﬂpﬁging position 105 as shown in SEQ ID NO:1. The skilled person would

understand that “optimized to amplify” comprises determining the most appropriate length
and position of the forward primer and reverse primer. In one embodiment the ARMS mutant
forward primer and the ARMS reverse primer are optimized to amplify a region of less than
500 bases. In one embodiment the ARMS mutant forward primer and the ARMS reverse
primer are optimized to amplify a region of less than 250 bases. In one embodiment the
ARMS mutant forward primer and the ARMS reverse primer are optimized to amplify a

region of less than 200 bases. In one embodiment the ARMS mutant forward primer and the
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method for the selective anplification of tenplate
sequences which differ by as |little as one base, which
woreakoek1es now commonly referred to as ARMS. RFRUPGB2007/003335
descri bed by Zhong (Zhong et al."2006 Cinica Chinca
Acta: 364, 205-208). In one enbodi nent of the
invention there is provided a nethod as descri bed
her ei nabove wherein the nethod for determining the
sequence of RET in a sanple obtained froma patient is
sel ected fromany one of anplification refractory
ARMS @wrmr@wtwptmisﬂﬁo@mpg% ¥ jegighroh gropierigamh 100 bases.
pol ' ' . i o
R R
seqhence oBB 0 aepasiiendion as Hefined t1hBicQ o NQtdt dn oneemigpdithent the ARMS

eguence of RET in a sanpl e obtalned, tLent,do 0
BT pRmetinog & FRURSE o LR vE o 2Bng 2 o7
98% 15b 09, ﬁ@lﬁtica‘f\lﬂll\ﬁe ﬂa}ueﬁ‘cl@r’diﬁclc&al HSEQID HO: A9t ﬂ?ﬁleg ehbodiment

S nci n el or.real-tine one odi nenf
the A5 aalfﬁa? fatward peianeg comariges §E§§Dé{‘§e3 e %Egzresﬂa ent the
ARNBY mb@niel-wir® bAxefcodsih 0@SEEIPNDBCR reaction that
detects the presence of DNA in the reaction, thereb

f
i ndineage emiodineridhe ARMICReTSTRIENESOMRYisas ASpatsnesydf aesh 75%,

0 o/t e t o b i
B Rty T Boae T ape s BnciSaftatEdEbREM sEQ D
NO4. ubr ecertiodingags the M8 devarse pyesT afmprsenSEQRVBIQ:4t Freene

han u j or RFLP to.det jons are that
emﬁ%ﬁ%eﬁg&a‘ggﬁgg EF ST S O%Stlsesp(’f}s%sQa@N?}eAss pr ocessi ng
andLetkedNaslalo\sid(LiNA Y digohuctadiidandnhR\Eneayilentebidpe cennecting

tation_.i.n a s | e, agai nst .a background of w|d type
the BBV PR he 1A e JOHS REHES BB afrbeds - gdo
corfbx@faBoh, FedticRgithechnoriiel KL SfibiSLE Y MHo8gaddiBcrS AHHHERE Breal
of . RET in a_ sanple obtained froma patient conprising

orggRigatign of e ARIhiig baskbors ritarseh prd ey BaysaBYigwes the properties of
LNfA?ﬁﬁngy%fi@SQE(gr{lb%dWE;ﬁ 2@61,%%Em?s&y@9§io%g%,1lg)5 as

shown i'n SE n one enbodi ment "of "t he N

i nvegveiabsiudinehaye skowy el miseeraconrisog LoVAdletve improverpifinities

t f N aj .
oS AR e BT B AT R PP BLER BT o moting
temperanees (@ng tabe ARMBLY ep &r 4I8Cprhicmeompgutd tvi DA :DNA aompplekes of the

ORI oA R .

andID6tey siopod thitadchisamt df MNzeBastOwAlRNE e 'or&@iPefsesn
.determ ning the npst appropriate | ength and position
oliggmuglglideg shgaierthan 19B3setind reverse priner. In one

embRgi B ns bP g ARV VA 3} the design of PCR primers have been reviewed
(Latorra, Arar and Hurley, 2003, Molecular and Cellular Probes 17, 253-259). It was noted
that firm primer design rules had not been established but that optimisation of LNA
substitution in PCR primers was complex and depended on number, position and sequence
context. Ugozolli et al (Ugozolli, Latorra, Pucket, Arar and Hamby, 2004, Analytical
Biochemistry 324, 143-152) described the use of LNA probes to detect SNPs in real-time
PCR using the 5’ nuclease assay. Latorra et al (Latorra, Campbell, Wolter and Hurley, 2003,
Human Mutation 22, 79-85) synthesised a series of primers containing LNA bases at the 3’
terminus and at positions adjacent to the 3’ terminus for use as allele specific primers.

Although priming from mismatched LNA sequences was reduced relative to DNA primers,
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forward prinmer and the ARMS reverse priner are
optimzed to anplify a region of |Iess than 500 bases.
wo poosoze1ebodi ment the ARVMS nutant forward pri PEF/GBa@7/003335
the ARMS reverse prinmer are optimzed to anplify a
region of |less than 250 bases. In one enbodi nent the
ARMS nmutant forward priner and the ARMS reverse priner
are optinized to amplify a-$egion of less than 200
bases. In one enbodi nent the ARMS nutant forward

n eARMS, reverse prjinmer are optimzed to
Optgﬂﬁqt’i"flf% df"ég‘}ab’f?ae}fong F""é%\feéll’“r?qw an 100 bases. In one
e ”tﬁdin%ﬂlbodlﬁﬁnﬁmmg Alfant BFWRE Brifb? (riprisss acég@éﬂtﬁ in which

recogni si t he sequence of RET at p05|t|on
onecfgfmqai@a the stemdard BNchasgs hayp besaeusiigier withe LiNdebasMB one

emﬁﬂs%}?éﬁtO%%)Ai@%éﬁn%ﬁt%g/@ﬁ%;%gc%&?%essgg;%rﬁgegﬁgzas?%%, 80%,

85% 96,196 U, 96%, 916, %&qmé?%’elddnthal tosthdsekmenﬁ&é{istlﬁ)sd&ﬁh SEQIIB
ot he nt t onmard r.i )
NOR bl Slou B BRE TR AR IS T P BB orBre iR o MO,

In aéﬂawﬁemﬂbaﬂtmefnomme lirhuieRE f(ﬁﬁ)ﬁ]ﬁll;ﬁih&r %nsﬁEQfISEQ\IQ ®o:4d.n
one_enbodj nent the ARMS reverse r npr ses a
s oclIGHE BLPAimgaReT? 5oproves anghEMSquoke sBe Wesgdagoythe

am&&%&ﬂén $3%0dt daking Bonl@e b Amselﬁﬁﬁntctb%&@ﬁ%ﬁeﬂ Ad §EQRMS
ID NO 4. I n one enbodi ment the ARVS reverse priner

reversmpiineleas dseaibedhagginabove @Mm@w@nm dmebodimagt the ARMS
prof)@(\!&ﬁp?féeé)'fg géaﬁéncegﬂﬁallsm%%o%ﬁ%@%, PN b, deog @99 0'0?95%

ol I gonucl eot i des contarn’a net hyle
lde@ttmhf@dhq gegudnige digclosed iy QEQ IBN@ish és a’.mbhdr hmbh@ment the ARMS

progeo % rrﬁg{‘.ls%é ETb‘CN(p %' ﬂmgae Srue!rrtlbo 1me hle éﬁgﬁg Pro@§i08?$ﬁt§ (ilf SEQ

reduci ng e con _
ID ND:1.hia onk bmbedimenk thenARMpm@e <tdi@ris@s:zaé.eqﬁefr@aﬁi which ot @fmore

h t.e bac ne. Br.aasch. an re ave )
of e AR B A s BT PTeB o LI IR AL N lo o sbeeiment the
ARMBIprEb¢ @3taprRPalseqfdiR@hslbasy 784 R0, @g%, 809’16 59% 9%%/ @l?%' 98% or
st udi.es have shown that priners Conprl;*&ﬁgéwbe have

9% ispicab tp the prawpRGeiscioned ia GRS ENERE 1 i figsat the
ARMYERROERirRBs %n%z D No;% emta'\ﬁaf?%%ﬁlbs&ﬂwﬂ{ éh%{gﬁm% EJOBQ consists

t enper at ures e raise -
of NEY1Q. dn[omemhwdlmgnqihea&w&mobmnmm 4 Balginh Yatow

G ERURIGEm 409 530 B3Pl L 15 FESHISS B i

quehbliér bages3’ wnd.| Tlh:aakﬂleﬂ Iperson waiild sécoghibeihiht théiposition at which the
proge ﬂngg %eegr}qlolg‘eea prorzio tt él!‘ld {hﬂsa t e %gquggcsee%the probe is complementary to)

is restricted only by the boundaries imposed by the forward and reverse primers which

determine the amplified product.

The Control probe is used to confirm that the ARMS assay is working as intended and
to confirm that there is DNA in the sample used in the ARMS assay. The skilled person
would understand that the Control probe could be targeted to any chosen gene. In one
embodiment the Control forward primer comprises a sequence at least 75%, 80%, 85%, 90%,
95%, 96%, 97%, 98% or 99% identical to the sequence disclosed in SEQ ID NO:6. In
another embodiment the Control forward primer primer comprises SEQ ID NO:6. In a further
embodiment the Control forward primer primer consists of SEQ ID NO:6. In one

embodiment the Control reverse primer comprises a sequence at least 75%, 80%, 85%, 90%,
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I mplications of the use of LNA for the design of PCR
pri mers have been reviewed (Latorra, Arar and Hurl ey,
wQo®8/029¥3 ecul ar and Cel | ul ar Probes 17, 253- 2BC)/GBRG07/003335
was noted that firm primer design rules had not been
established but that optimsation of LNA substitution
in PCR priners was conpl ex and depended on nunber,
posi tion and sequence context. Ugozolli et al
(Ugozol I'i, Latorra, Pucket, Arar and Hanby, 2004,
Anal ytical Biochem stry 324, 143-152) described the
959 969 9%}‘9&% PR/, IdRenital RGhe shiFSnck BistlBd-ih KEB IBARD:7. In

using the 5 nucl ease assay. Latorra et al (Latorra

an@aﬁw@qdlrn% fhe&ronakreyipq Rymer PO cqupFieas WER AP NG 72 a further
u'g)%al%‘@lt thi @oﬂﬁ"&' r§@e‘i’s e%rﬁﬁe& 'pﬁﬁleloéonglﬁﬂs JESEQ qﬁ'ﬁ@hn i Qné-é}lﬁ)odlment

ases at the 3' nus - and posi tions adj acent
the Gent®l ptobe nompnsses @sequslec{eatsleaﬁ |7é%e8%e&ﬁ%,|9@‘qu Bﬁ%e%é%, 97%, 98%
or@b‘t/ 186 fgalQr % Q(%le%éeo(gﬁi&s%m §ét§ﬂ) &‘M % S§Q fo%e?%gl\e@(ﬁment the
duced rera 0 pr 1 ner optlmsalon
Cdnr,rdl pmblmaimprses:SE@ﬁs N@8. heqfurthetmbodingmethe Goattolpeotie consists
tant forwar r ri ses a seguence
of iR B b S e R R L S Rk g e e SR iy one

or SRS bf thélkigetavd DN Acbab&Nhab@b&n shibktiansal Wb defatse t meme
ARMS nmutant forward prinmer conprises a sequenc

enybogigient theCogtioh prebogomprisgs agsgyenonYleast/bye. §8 85%9?#7 » 95%,
o6bAleni 68, o} 99% t?&’enﬁ@aq Lﬂ@ﬂ‘l@ %e\%ﬁeﬁ&l d?s%ﬁ)ged f S@%ﬁﬂ RoNQ. O duBther

anot hér ‘enbodi nent he nmut ant forward priner

enghodians the CSE@)II Hmmoglprlm SEQ 1P Neehl. drigduithes ambediment the
Cd%%%fég lgﬂlglsts%'fpﬁqu%bmf M8 Se! %31&%@5@0&1@ ll}pol% oHeﬂnses a

re s provi e ‘capa
COt—biinatesegntttag othe Ahpid. fIn on¢ embndnnmimmcmhpxtobm gorﬂprrsas a

I eRle® PRATeE BoScPibeq her el napove i n'

bed herei nabove in an ARVMS

ARMS

assay. In one enbodi nent the ARMS probe conprises a
PiiRereNC e Wodl epPEimépKeqide 85% 90% 95% 9p3%4 9/P8EQ
98% or | 99% i dept i cal to t he sequence di scl ospfdan S
ID NO 5. In anpther enbodi nent the ARMS probg NO.
Al rrses StV | grieh @ratdbcahTTdc e raARRPAGTHENT 1 NEf 5
M probe congists of SEQ ID NO'5. In ong epbodi nent
Fd grdAR\/IS probe| conpri ses a sequence in whichjone oy
pOr € of the standard DNA bases have been sub:.tltut ed
W Lh—arENAbBase—La-oRe RMS—pr-oebe
A ri ses a se:{Id‘(E\e?ﬁ%(e"js‘é:?T etglsmT'?’?éhAggg/TngS% 90% BB%
L % 9% 98% or 99% identical to the sequence
Ma'gagfd osed in SEQ I D NO 10. In another enbodipent the
Forward
Primer
ARMS TGCAATTCCCTGGCCAAGCTGC 4
Reverse
Primer
Short
ARMS Yakima | CTACACCACGCAAAGTGATGTGTAAGTGT |BHQ |5
Probe Yellow™ | GEGGTGTTGCTC ™
ARMS Yakima | TGA+TG+TG+TAAGTGTG+GGTGTTG+CT |BHQ |10
LNA Yellow™ | C ™
Probe
Control AGGACACCGAGGAAGAGGACTT 6
Primer
Forward
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ARMS probe comprises SEQ I D NO 10.

In a further

enbodi nrent the ARMS probe consists of SEQ ID NO 10.

wo noosfez91esrbodi nent t he ARMS probe conprises a MaKRiGB007/003335
Yellowm(tm fluorescent tag on the 5

end.

I n one

enbodi nent the ARMS probe conprises a BHQ(tm quencher

on the 3
the position at which the

end.

The skill ed

product (and thus the sequence of the probe is

Primgpose

det ern
used

@ Mped h
n ne the
o confif

d__aonl \Lb\l t he

hal

erson woul d recogni se that
be binds in the anplified

ries

_t_o}__l_s_r_esi_u_c_t_e

¢ Prispexatequensd r ever se priners
anplified product. The Contro
mthat the ARMS assay is work

M1 ch
Mudobe

ng_as

SEQ

Ips
NO.

Contril eng

Prirsamnpl €
Reweenal d

led and
2 used i
(understa

GCAORCACETTCRATATNSIAE TIIS DNA |
n the ARMS assay. The skill ed
and that the Control probe cou

N the
per son
d be

7

Cotiteol get

€YT™HG al

1y:cahowmg@mmcdm%@%b@dﬁm;mm@@ e

8

ProGentr @l “f orwar d prinmer conprises a sequence| ghchkeast

ConfRYe 8Q@%rm85%) c90% c958h+FERGacEA% 98% Or 9YHieQu | 11
LNhdentilcal to the sequence disclosed in SEQ gmg}& 6.

proB&ot her enbodiment the Control forward pr| mer pri rer

In

comprises SEQ 1D NO 6 tma further—enbodiment—th

Ta%qtmsf 18 f'lq {,' | pRbLdTEN consi sts of SEQ I D NO 6.
—q—n—m—eérj%@mm% reverse priner conprises

t 85% 0/ 95 96%. .97%
TaB B e iRl Pk e@)@vqwg“ A hugsrent ik p
BHQD [®adk Hble ROSHREM) em@lquaﬁ@het he qﬁamhélel r ev e r s e

ri.ner r..COMpri ses

I
Em ﬂﬂwﬂﬁeﬂvﬂ?@ﬁi&a&%ﬁw te %%ffél@oarlp% rLI)rﬁé ﬁ%vwe%gaﬂscﬁ@d by “+’

ego;fc SEQ+DnQE . I'n one enbodi ment the Control probe
onprises a sequence at |east 75% 80% 85% 90% 95%

96% 97% 98% or 99% i dentical to the sequence

dCIo?]l;ﬁlrao?'ﬁgr a{s o PhEthd ngﬁo%élé%g %ﬂ%@e@r @&R&g S ?%nbteg fereinabove

probe conpri ses
wh@nﬂu@hh method fdn det@bmtlmglthqmemlmce: of REB b&nmﬁsesaﬂarhmnhﬁlﬁ

t he Cont
seatR AR RrEe AT LG 5F e B o REToR RN Ao e Bhrom anchivl
tunbasestifid\e otheeelitdabsictibll @ktrwéiion o RINNATbRATErmallif ﬂie@tlssue has

e od nt_the n ro robe conprises a_ sequence
beepgb BO@E% algah % icgEBiochsmistyg 284 1 e @Proggi;’ores for

extiabtEH dfqaer HOnd R-HRAYUEHEE Bl ProtROR%or JenstElidd &2 IMNA b reverse

I'n_anot her embodi ment the Contr ol probe conpri ses Q
transesipijon, HGR amplification enrbieqeqrsivgiapedescritigd iCOmmlrook, grand Russell,

D. Woﬂ/ﬁirle;thﬁlfra r@ﬁo ?’r:gCQé:Tl%rl)PQt&y %Vlan{lﬁ @e ﬁm%’@%%‘n”@&ﬁ SEHEg Harbor
Laboratory Press, Cold Spring Harbor, New York, 2001.

In another aspect of the invention there is provided a method as described hereinabove
wherein the method for determining the sequence of RET comprises amplification of
individual exons of the RET gene, heteroduplex annealing of individual exons followed by
digestion with Cel I (as described in Crepin et al., 2006 Endocrinology: 36, 369-376; and
Marsh et al., 2001 Neoplasia: 3, 236-244).

In another aspect, the invention provides a mutant human RET polynucleotide

comprising the following nucleic acid base at the following position as defined in SEQ ID
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Cy(tm-5 fluorescent tag on the 5 end. In one
enbodi nent the Control probe conprises a
wekdosQrmanxher (t m) quencher on the 3' end. Tabl epAdT/GBMB7/003335
Assay Prinmers and Probes The control gene is al
antitrypsin. Yakima Yellow and Cy(tm-5 are
fluorescent tags and BjjQ TM (Bl ack Hol e Quencher(tm)
and El | eQuencher are quenchgt-s. Enbol dened underl i ned
bases indicate m smatch positions. LNA substitution
indicated by "+ e.g. +C, +A, +T and +G |n another
NO;S pg E}tt%sﬂlfle dthesitiow B8, bonfragssne thesofcampribéng a4 leastt2@adclais acid
escr | rei nabogve wherein.the nrethod for
baS&%P@?’W?‘iq%b&‘FE‘ég@EI&G@WBESGSPOﬁEGP mpri ses det ermi ni ng
t herseRHBAGRpQE the @N%nﬁkﬁil ﬁbﬂﬁ&da Btafittho@iad ®RET polypeptide
transcripti on of RET nRNA extracted. from archi vfal
comprinig the &l loménesaraipo agif sgsidup phhe fillopdreasion agdefingd in $FQ ID
d) f2 E:Eoﬁc%én%% F}Qﬁﬁ@ d1R, 81‘ BB N@MpPPRRR aﬂ%ﬁ% noRageho acid

Anal ytical Biocheém stry
resilgtues nmﬂde@th@tféaa fmggerft@pmemes aosition 96 RNA from

OO 450 b bR EROVRLEL B gga"etege filg3hd Shulllce of RET in

Icat |
mmAuﬁMchgyanmtaﬂleREiflgbmﬁ in Sanbr ook, J. and Russell,

i FhrgleE et ogiogmeprrn e Bf&.‘ﬂd‘éi%&}}wﬁi {7 vl hrein

wHeRlthSRictita thidddR@inifeiNe ¥&jubnceDRET ib Eblcﬁumitmﬁﬁ fasg@tiple, an
of the invention there is provided a nmet ho

impugehistpdw sy hasedrssay Wheh Brnvseslife fRgd s[uyﬂvle patlent or a tissue

b WMA 9t th@@%@ﬂ&%JeﬁmB%Rmmmm : 126, 101-109; Zhen
m191% 1% }{I]I on’of 1 ndividual exons of th T T gene, e

et aietzéeéadumaexer&q:ﬂ@m A6 23P3-23%f) o1 m;&ucatémf gn ﬁ@m@% drqfgomics

‘%lb‘%% 2]"01&1% (811%%%/ ﬂrg&%g%ec%g% g&ggﬂﬂér{h%r%%ﬁﬂg &gaﬁ{mg protein

fra%ﬁﬁﬂts e @b sbtaining, th@Bdptidd dntaihing theantteted ampeccid a{nﬁ @nalysing the
ntion I? ﬁ_VI des a mutant human RET pol ynucl eoti de
PGB Y04SR GPECHE™FEY | owi ng nucl ei ¢ aci d base at the
f ol IewAdfger RSkt the hvasticighkdwiéed ah AntBioQy kpaddic fbr a mutant human RET
cytosine at position 105 or a fragnment thereof
PO dess Agimed beE@Po%y nucl ei ¢ aci d bases provi ded
thatp Qe 450 BNhe %@Eﬁdnﬁﬁ&v@&%ﬂ didgostieQ&t, céﬁpr@slﬂglﬂnt}h[eMS

aspect t he |nvent| on provides a nutant hunman

mysaitypeverd pémeroaprtiseitgioctes  Briat WgR%WrR?SIéJePaOS as defined in
a
SI{\(E)ﬁ') gldﬁ %rhdt cg)o ﬁxlfxagi agv)iﬂ‘gg P?\I%%s% 'pgﬁlef"scmg Sf)ﬁ(ﬂlrﬁg}é irrrﬁe’gl?lﬁgné f3r use.

Intolne embddimentmf itlel ingpnébn thezms po@idadra dingaastid kit, comprising an ARMS
mutant forward primer comprising one or more LNA bases and capable of recognising the
sequence of RET at position 105, as defined in SEQ ID NO: 1, and optionally an ARMS
reverse primer, and optionally instructions for use. In one embodiment the diagnostic kit may
be used in a method of predicting the likelihood that a patient, who is a candidate for
treatment with a RET drug, will respond to said treatment. In an alternative embodiment the
diagnostic kit may be used in selecting a patient, who is a candidate for treatment with a RET
drug, for said treatment. In an alternative embodiment the diagnostic kit may be used to
assess the suitability of a patient, who is a candidate for treatment with a RET drug, for said

treatment.
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resi dues provided that the fragnment conprises position

918. In another aspect, there is provided a nethod for
waleasnondizs ng t he sequence of RET in mRNA encodedI/by2@7/003335

mut ant RET gene. In another aspect of the invention

there is provided a nethod as descri bed herein wherein

the nmethod for determ ning the sequence of RET is

selected from for exanpl e;l%n

i ni munohi st ochemni stry-based assay which may use a

slide froma single patient, or _a tissue mcroarray

( Vet urgher agpect @@@G‘%‘?@PQ BN dgndiagiosiat kibicpmpiging an antibody

spebi@it QY aqgﬁ(tantjlﬁlﬁman 1@31“ eptdheR Qeﬁﬁed@ermna%g\%ﬁ aﬁf‘&ﬂtﬁﬁﬁfye r

Research: 26, ) or application of
instgyctienniar tsee Ip p@ﬁ @@lmdm@lt phetdiasostisdyt, masheatsed md wethod of

t .
L A T T
resmmﬁtto shéd trenitnantnilngn dlteenaniug ethbnﬂimﬂfitm]me diagrdstiaridt may be used in

| ysSi t . ti t ry..In. her
sl e A Boctl, WhR JER Pt e R o R b i Pegie. 1o
an dtefRatiagiémbodimentRieTdifloy et meebassed ef 4sea6l tHietiitial of £patient,
A further s ect of the_invention provides a

Wh‘ﬂ}sé‘gﬁﬁ‘%‘fel?te tfeatf%eehwhéﬁﬁa dipe, ApRIdHRRERRIt £ or war d

pri Iﬁﬁrfuﬁﬁeﬁ%éﬂe%t SithBl&fifoh AR mtﬁﬁﬂe%ﬂd%rﬁ@—agﬁescnbed
position 10 as defined in SEQ I'D NO 1, and

her@mboaﬁ gla e afed AmNEtemive he sequenorent REId apondl ohied]] ljnes expressing
eltﬂelnﬁlg Wﬁtt%ﬂen frﬁﬁtalllﬁ@T : c&ggdf%g? %Etﬂgﬂhe &dnn 1§J&§ are expressing

I'nventio ere 1S provi i agnosti c
elth@nmid bype g mata nARNE cowlt] &n tisddan weedmgpmmmmsrm identifgnovel RET

) ) L bases .a abl e of re 0

it s TP OB e SR OB o By RO it

agalis thd pheiodpe absmaali Iyithahe WiRMype ateptee Tiiel aveilabilaPef a panel of
tionall i nstr |on for use. In.one enbodinent the

ce @&5@??8%?5?%%@‘{‘3 5&1 auht infhedefmitipgpt dre sgnating pathgeys

activi¥8d tHré@dh IPOshd A} led Rahd BBt d2d&itieR @drgé§ Br iRFapeutic

treatnment with a RET drug, will respond to said
intefYesfieent . In an al ternative enbodi nent the di agnostic

Kit i
o B ol BB £mpbA BftreodtiAd oo Breptised
genpnmamncef“dc forhaipatient sbmpuisiag dat@nmm@t}ble wequendelvd RiFiTaignosmple
S sess_the sui.t b|||
obtlﬁh?d ﬁ@% the e 161‘13tsat %16 ggg ama%Pos fop,as fi? %ﬁQ@})tlﬁO al Iﬂgsfmon 105,
and{lhrlﬂlg: foflowingqiositibn esadefied in/SHQID Nex: 2a;sq@£tmh 908, ahliereating a report
sutg RIL 00 RE QUL 155,291 2gfogt i © ki t. compri sing an

In a specific embodiment, the method as described hereinabove may be used to assess

the pharmacogenetics of a RET drug. Pharmacogenetics is the study of genetic variation that
gives rise to differing response to drugs. By determing the sequence of RET in a sample
obtained from a patient and analysing the response of the patient to a RET drug, the
pharmacogenentics of the RET drug can be elucidated.

In one embodiment the method for predicting the likelihood that a patient who is a
candidate for treatment with a RET drug will respond to said treatment, may be used to select
a patient, or patient population, with a tumour for treatment with a RET drug.

In one embodiment the method for predicting the likelihood that a patient who is a

candidate for treatment with a RET drug will respond to said treatment, may be used to
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specific for a nmutant human RET pol ypepti de as defined

her ei nabove, and optionally instructions for use. In
wor@seediesli nent the diagnostic kit may be usedPCTIG&2007/003335

nmet hod of predicting the likelihood that a patient,

who is a candidate for treatnment with a RET drug, w |

respond to said treatnent. In an alternative

embodi nent the di agnostic kl¥ may be used in sel ecting

a patient, who is a candidate for treatnment with a RET
drut% for said treatnent. In an alternative enbodi nent
pregigicthe respARSEERess Rf 2 Paiey!. BrpatisaiPopBlatian a4t artpmour to reatment with
aRB¥i&@PI ity of a patient, who is a candidate for

treatment with a RET drug, for said treatnent. In a

f ur thesemplepbtainedfiranhtheipaient tiap he atsetumRMSissné erany bandepical

n

sanﬁﬁ%&%ﬁg}oﬁ%uq@ﬁ%a%g%?%ﬂwﬂ% #aég%\ég’ntﬂg%ﬁ%ﬁ%ﬁgﬁ%a&gﬁ l?lood sample
congping S1$du|hag1ngltlﬁri‘mrr ctltsondNA. Try@e eatbodintent dabldet bample may be

i B H e e o8P ey R B B s is

tunfef 8806 Snilé. OTcATHBEr tistud sdaipld thyy troVRted BEInfiHdi sinplR! $n
with specificity for the nutant RET phenotype or novel

another ppedipgnt g hl@@tca\/ﬁawlea‘@@% é%vetbﬁ@l otienesd ysng a minimally

mv@s?ﬁaot@é]ﬁfq% t%ﬁtﬁ‘lnta@%aﬂ”shlﬁpl% %?ﬁm{o%? &P bRpectdd ¥@mour, from which to
avai | abi anel ['i nes expressi ng

detergtizahe RETssequelnce @n@then mnhorlene@‘éiﬂlc micl¢gienl eFmnle eomprises either

a si glg{g%éf)l?,gwe’}%?ﬁ Pllﬂggie:' Itegt%&('t)' %Bg gf @1? énglgﬁqg{nﬁcﬁ-rde?&ﬁ)fe%gre nggoq/e or
mul‘tiph’ ﬂmws; whicin toey ve teltied fior ahp ofithe tﬂmﬁahoasmbmrtﬂ&é hereinabove.

t d h d
vor S BpleGHp &y SE RO AR tohheR M Arbriah » mothes pCysing the
res?&tcﬂ‘ﬁliﬁhrﬁétﬁ@dstda&rﬁ)e(?hl?ﬁe Q% dteriRinling &h @pﬁ(f}ﬂﬁ{eﬁiogige&iffﬁ ®ET drug.
rom e a e osition a I ne
For example, V‘ﬂ@gei at g gatiqnt 6rPr&?E{¥5VH 73%639?0?11 lﬂﬁéasﬁéilkg OH%O Tesponse
to PRET Hh@Ncoiid Sehsed §lddidmakie Aﬂ%p?% pridte d% o 8 ’Barugnd

creating a report sunmmarising the data t ai ned by
Calsulatingiherapeitis drugrdoge Secomplax t@ﬂfﬁ@sﬂmmﬁomlﬂﬁéﬁmfml%@

pha SRR Dar ﬁh%@?é’eget@.r ’[g? bhg.rc‘aﬁgﬁar ﬁ’&g %ortarbgven patient will

arnacogeneti cs o enet
be d&le’rmmdddy tbé at@adﬂﬁg iphysi@an, wkiir@’imlohansi@draﬁm varigwes fagors known to

ol RS-0 SRERIRIs S5 Pl A LR BROLTEE, o
andadaleos amgmﬁslﬁeumg stenmediodtionh endahdreelbvan® clﬁnaﬁacdfru g,
Th%?}i)efél geglryga egtgveend%gggleg rsnag %e Eigtgrmlzl\)l%-lc-l b(glrelilt ef,% rx]zmpoeor in vivo methods.

A RET drug is a RET inhibitor. A RET inhibitor is an agent that inhibits the activity
of RET. Said agent may be an antibody or a small molecule. In one embodiment a RET
inhibitor is a RET tyrosine kinase inhibitor. A RET inhibitor may have activity against other
proteins, such as inhibition of the activity of other tyrosine kinases, for example VEGFR2
and/or EGFR. In one embodiment a RET inhibitor also inhibits EGFR tyrosine kinase
activity. In one embodiment a RET inhibitor also inhibits VEGFR2 tyrosine kinase activity.
In one embodiment a RET inhibitor also inhibits VEGFR2 and EGFR tyrosine kinase activity.

RET, EGFR or VEGFR2 tyrosine kinase inhibitors include vandetanib, cediranib
(AZD2171, Recentin™, (Wedge et al., 2005 Cancer Research: 65, 4389-4400)), gefitinib,

erlotinib, sunitinib (SU11248, Sutent®, Pfizer), SU14813 (Pfizer), vatalanib (Novartis),
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I n one enbodi ment the nmethod for predicting the

l'i kelihood that a patient who is a candidate for
woe@abesars with a RET drug will respond to saiBCT/GB2007/003335

treatnment, may be used to select a patient, or patient

popul ation, with a tunmour for treatnent with a RET

drug. In one enbodi nent the nethod for predicting the

i kelihood that a patient whd-is a candi date for

treatment with a RET drug will respond to said

treat nent, nﬁy be used topredict the responsiveness of
sogafordl (A 43-8p06 Mekaviat, Bapp | Xt-6¢h(Exelitik), X1+999uBrelixis), AG-

t i . e bt ai ned .
OBTEPERRY, Hbikidofh (B0 106 Rumel 3 BREENI 26 g0 R E5F 3SHF kipino,
GYan3d, ARET8E Ovuivaitinl; (Pef4765 2P fiski) GORN6 § i(Rizin%, CHIROSS (Chiron),

f | bl ood. tal
O O R o s S BT pBarPiab i BT B el 08 s,
ZocH K e s 488 ST (s -
88@8%%?‘“&??3‘382%%@ or PHes 82 GlXik ssue sanpl g’p may be
a_f ixefe @fibodithént ek @@mihgyito{ 13 sBRALNRHm! %‘?Anﬁ'i}? E%di%ﬁ%, sunitinib,

bi ol ogi cal sanpl e woul d have been obtai ned usi

mofENiRedr |2y aptihedy freonectibaitipest tho REFtinhibiter is vaudbtasihni ene

; : r.om wWhi ¢h e
oD RER s BIRSE LA o LORIOL i roris
megpsehidgile e ubmdingent drRE Bbibétbt 19 @unitinid) NYdrR adIVIn®nt the RET

. ' hbe tested for any of the nutations as
. e%%??%%%nﬁg¢%inabove, or multiple sanples, which may

be tmsdffedtifeodmarny ofaf RED aruguihiflidepend, 5 cHasid h?&ﬁthe therapeutic
bhe{;eln bove.%ﬁmcondlng to anot her aspect of the o

OIS FIE AP HRIAMIYSH Y, e dbeconditi BT B Patisnh gAedeedingly, it is
préfeset fob thefindriifst IBHRPAS 10856 5ﬁm9di§bmx onﬁé‘ofja%}n‘?rpmdﬁ'oﬂ Bs

an appropriate dosage of a RET drug. For exanple,
reqirg i ehian theaptimabhesapeticietfegr ddiypicaldiaily ohteematent dosage, such

[ i ' 0 ET. dr ug,,.&oul
o e AR G b0, Blenl ARACRIE b D. SBC 5 pofiRE Some,
100¢mrs o 1290 n@adrondrat depepditpomatpe fictors mentipnedstoves a

conpl e [ b considerati on of nedicine, =~ i

el ARl BOKS KRR I EORT SR Bofondiinm it Sombinstion with
oth;b;‘] topgsl OBl Ifresrenaiﬁgéqﬁeﬂ ispAdol lﬁEﬂ_hl itd ddfuvbs, &&Is%&fﬁ%tﬂﬁl@, B¥%apy.

t he at tendi si ci an, taking into consideration

var U ?@83&?% the e fschresynt ingendien pdditiosallyl pergerises
adinfibdtatlbmef SREE Windgito apatidry Becd 1, S8 BR8ictdA e yes%tﬁt%;%ig? treatment

.sex, _diet, time and route of adm'nistration,
wilhedt g ecoaiae Sererthads evahed krindtone. f act or s,

Th e[h@&ﬁ%ﬂb%ﬁirﬁ%t &f the fﬁkf%ﬂt?oan%cggﬁg%%m RE FERBE @T@gei(ljl p? aration

elt er 1n VltrQ or 1n vivo
of a medicament for treating a patient, or a patient population, selected for, or predicted to

respond to, treatment with a RET drug according the methods described hereinabove.

In one embodiment of the invention there is provided a method of treating a patient, or
a patient population, selected for, or predicted to have an increased likelihood of response to a
RET drug according to the method as described herein, comprising administering a RET drug
to said patient(s).

In one embodiment of the invention there is provided a method of ireating a patient

who is a candidate for treatment with a RET drug comprising:
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A RET drug is a RET inhibitor. A RET inhibitor is an

agent that inhibits the activity of RET. Said agent
woregpsiozoian anti body or a small nol ecul e. | n onECT/GB2007/003335

enbodi nent a RET inhibitor is a RET tyrosine kinase

inhibitor. A RET inhibitor may have activity agai nst

ot her proteins, such as inhibition of the activity of

ot her tyrosine kinases, for-Iéxanple VEG-R2 and/ or

EGFR. I n one enbodiment a RET inhibitor also inhibits

EGFR tyrosine kinase activity. In one enbodi nent a RET

i nhi(bidetsrmiaingovtietiter thetsequeiERRRET/inashmplelobtaried from the patient at

act ivi enbodi nent T.i nhi bi.t or, _al.so )
R T R T ——
RET,(iiEﬁ?@gmhﬁnglgm_thwsreqsénﬁegfiRﬂa&Ea éatﬁliﬁlfdgﬁtﬁh% %}g knedRitient at
vandet ani cedj.r ani ecentin ) ge .
20! Bl e S Ral TR Db g L5 i
ang@fiminigiring a@lelfBétivRiamhousttTild KEP gV 1248, Sutent(r),

Pfizer), SU14813 ngLzer., vat al ani b ‘
( Nova PR &nbodingtt ghthg i oe OsproNdschy metho@af eating a patient

. A L xi . I XinS): c AG 013736
i S k) St R S g, °150

( Boéh dptagreinipg witsthesthe Ferjulande, of BRABI6 @ 3dmplABEZABRd from the patient at
( Novart:| L zer), . KRN. 951 (Kirin),
CHI ég{ég‘l’“z s %‘%")ﬁz@éﬁ% ﬁ?&pﬁ&f’%ﬁ?}“"é@r— 930 (CSl
T 700, (Sor L B gaus! fre o PRecthhapim the patient a
- [ C rdn , y a I), -

( MePERgon s W&Qﬁ isléés’m%gﬁ%e's), XL-1 84

and B@inistdriy a eff¥tive 2R ol IORS) drubN One enbodi ment the
RET_inhibitgor is selected fromvandetani b, cediranib,

suni® PR Bnbogpené ahthp inyentign there isspayided amethed efsesdinge patient

wHo1€ a Bmbiidaf YoP it et SyidANRET @R1cPco eﬂ}is e enbodi ment the
RET inhibitor is cediranib. i one envodi ment the RET
i nhi(determipiag e denthe bequercewh BEdTih o dimpln bbintmed REM the patient at

ey ! | oo ront =
it R fpfwing SRl dsUellned 1 SRArPIBC AIRBGR 1 i lopingir
d L u gii)\/d.etelrmmérpga\nhhtha‘r dre se(:tpwtlpé & REPan sahpld d’tﬁlﬂdﬂlﬁkﬁﬂl the patient at
0] ct es., the.rout or,.a tration,, and t .
condeoloving P?iﬁté%aéﬂ%@md. IH%EQQ':DEN%#WW n Pg& Bt Ereopined

and adminibeering @fi affe@ive b@olutlog thetRET gl@sage and nodify the

rou&e of denistratlon as required to obtain the '
opt hefe elnﬁJ@ ]é]beéla?f the gyvepiion thore f%p‘@@qd ampthgd ef treating a patient

whon$ £ t4Hdidaitbr HOSAGR Wiﬁl%qu’Pﬁru\é’%gﬁlbﬁsirﬁ%:or tnightly or
nmont hl 'y, m ght range from about 0. 5 to up to 300ny,

500 ki) detproxaing whethertbe sqmyenne o BEE in d epepld obigined fibinghe patient at
f aCb@sriéorerﬁ)@,t ésod%ﬁﬂe@lg% ID NO: 1, is cytosine; or
(ii) determining whether the sequence of RET in a sample obtained from the patient at
position 918, as defined in SEQ ID NO: 2, is threonine;

and administering an effective amount of the RET drug.

Examples

The invention is illustrated by the following non-limiting examples, in which

Figure 1. Shows detection of M918T RET mutation using conventional DNA ARMS

primers. The open diamonds show the signal obtained with 1000 copies of mutant DNA,
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We contenplate that a RET drug may be used as

nmonot herapy or in conbination with other drugs. The
w@e@serni2d nvention i s al so useful in adjuvant, POI/G8200a/003335

first-line, therapy. In one embodinment the nethod of

the present invention additionally conprises

adm ni stration of a RET drug to a patient selected

for, or predicted to responeléto treatnment with a RET

drug accordi ng the nethods descri bed herei nabove. In

one enbodi nent of the invention there is provided use
blagk squargsmshayibe sianab pipiaediwith A0QI0 capive df wildyme DN, and black

dlgrﬁgrﬁig NgTe ﬂleg?gﬁthed}tteime%rwﬁl ﬁﬁglc{(;}gli’é < (?fo‘ggc{ at | seI ect ed

for, or predicted to respon th a RET
drug accordlng t he nethods descri bed herelnabove. In

ot ROATeT DTaln Risstiat oy Bk kB muigiun Bt Nopariied oS
prmﬁflre CTth)lafok ltmang’les Bhi@d itelsR@al dididdayi (00ChERS §ﬂnutant DNA

RET d accordi n
R P e RrEidh aBrRopies %ﬁgﬂé@w@‘g&@m gk circles

shé¥z Thehigh@] 68aised Witk @@OO@QB}Q@Q of Vl/l'IH Qﬁ@ 8?@?0(:“ ment of the

invention there is provid treating a
patient who is a candldate for treatment with a RET

of " BB Hhotbep R L S IR Ry RIS
M@lgq:qlg\ﬂmlggpyslulmee ih-3a editbed iy Fed AsubﬁER)Hrtht Bk RE Kingston; published
by v\,gﬁd Wﬂ%i? 192? g%ca l§JaerrEE9 801%3$ é%qur?ﬂ g\gn%ﬂ(geca c?plé;{:]ggf\rlcﬂl?pratory

Mérivel, fratthisd¢ditidn, Cokl Spoink Glativg LE&ﬁhtbfy@}e@SCQl@fSpﬁﬁQthEor New

NO 2: position 918, is not net hi oni ne; and
YO?&%OhPsterl ng an effective amobunt of the RET drug. In

one enbodi nent of the invention there is provided a

ExiRpRQD. RnAcaadi YRRk bEHordOml Al 5@9'& bl s
xt r}éat nentmvj\{n{ct h aé}anET dr ug %gﬁprl s% & (fgl?ertrlnsmc ﬁoézs
whet her the sequence of RET in a sanple obtalned from

the TﬁﬁBﬁIeé%Etlcﬁlts v&fépesﬂaf&é Of?)n}?gﬂ eﬁsat %%ftm{% oq~ Vc\l;l,]a%fl?]Sés‘, I ergery The

1, is not thyni ne; ermn
seckiontwere éOI@TahREﬂied andainmmlﬂdem phliaﬁ'lm\ead( lempréﬁaeedrsaxhplem Wwere cut

1nt@ts?cﬁ812s'h wrl]lgcﬂ v?n]ig 31?1(:1%}6& éé’!béﬂlc:&nf: D&aglgrés c’gﬁlgismg gt%qtamlng
tunpdve wRESTidelrtifgd b!y Ihlsm]ﬁthefbbp dt amastetdiidt Bed fubé8Phh@RaltR t&overed
frohith re?ewagteageaaoﬁﬁjt at(}eon(ii sl%es Engtef?gnll ’phge sgmg ?utnllo%? tsample as described by
Lynch et al. 2004 New England Journal of Medicine: 350 2129-2139.Other types of tumour
sample could include for example, fresh or frozen tissue or circulating tumour cells. Details
of techniques using such samples may be found in Sambrook, J. and Russell, D.W., Molecular
Cloning: A Laboratory Manual, the third edition, Cold Spring Harbor Laboratory Press, Cold

Spring Harbor, New York, 2001.
Example 2 - DNA extraction from slide section
Volumes are given for extraction of one section. Regions of tumour identified by

histopathology on one section were isolated from adjacent sections by scraping relevant area

from slide into an eppendorf tube. The material from a 20micron section was resuspended in
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who is a candidate for treatnent with a RET drug,

conprising: (i) determ ning whether the sequence of
wREIDs/oze123 sanpl e obtai ned fromthe patient at PEEGB2007/003335

follow ng position as defined in SEQ ID NO 1:

position 105, is cytosine; or (ii) determ ning whether

t he sequence of RET in a sanple obtained fromthe

patient at the follow ng pagytion as defined in SEQ ID

NO 2: position 918, is threonine, and adm ni stering

an effective anount of the RET drug. In one enbodi nent
1001 0t 49%8 ThR¥EDO (9BmA R&IrRh), heRDM HVET fo 10RNiMER thdn cooled to 55°C.

treating a patient who 1s a candidate for treatnent
Proteingse X QEL lemggnld waprddsil tythe (smspemnethmsmuhgn whtied and

.t ) RET.in a.sa f
incp BP0 R adiononi s R udne: &R0 ROy Sigma 0w,
5% ?V/G)/ﬁanris BET Af we(s | aﬁde&ﬁ&ﬁ@lﬁd’@uﬁ}bdﬂgoﬂ\mi hleﬁbaltdrden 9eWLfdA C@minutes.

Thg quﬁt%;eéﬁ _’f%i% f%{igVPd ]tDY]algegle :ljﬁ»};%%ga{ ?Qe g or i%mtmutes the solution

beithﬁe%aa %yemﬁhcﬁﬂmnea SherhieerR 1] Eiest ‘duM@ TAERMBkoras heated to
dfug. Exanples The invention is illustrated by

45%Chbeﬂ>ml adding nlglorederad (1A9L).rldhe emmpﬂl@swaa mixeshbefhrerighat e
8 T
ce%tgﬁ{ggﬁqnl aotﬂg% %ﬁa&ﬁs/glﬁ@t r’rérl\sﬁg 1? I’ecg\r/]eé&f frgrg éhe upper aqueous

laytehBy sthgnud breoipitatione A hWIIIN‘A ﬂ:él&@w@mnnseé 1107 0%nathandl, recovered by a

DNA. bl ack squar.es. show t he sj gnal bt ined with 10000
pu@sﬁf cRmefioncrt e pRAsslv 1Btk (Wdhonds. Show ¢ he

si gnal obtai ned vvlth 1000 copi es of w |l d type DNA

Figure 2. Shows detection of M1 8T RET nutation using
ExamplerﬁodAMPla”d?aARNBefmqtm MutatipneSyiipmdx detectionyt/ddetd iy mutation

%allﬁ ed with 1000 copies of nutant DNA,
in En guar ﬁrﬁ%gwthe signal obtained with 1000

copies of wild type DNA, and black circles show the

si gnal [ ned

e rLt PR ReUan Py SHy B ey S HER hgeq i detect
the $2dEehENGf FHuRlREA Sasé Bhaipé Bk RET Besd co@ipatéadltel a®ackkrodnd of

edi ted bé F M Asubel, R Brent and R E Ki ngston;

nog#| PN he FaByAB MR asHp iespecigder auensawBliofbke: dgsigngdo detect a
ch%g%sf?dnll ondda¥¥ 1o Mh@%ﬂs@ﬁt a%l@éﬂ PGitiod EROAEAL 9 mdRSWakwith a

third edition, ring Harbor Laboratorg
sewlé§’§R @mt@nw dﬁgctq;—ﬁqe[p@qsen NA in the reaction, thereby indicating

successful PCR. TagMan™ technology is used to detect the PCR products of both reactions
using TagMan™ probes labelled with different fluorescent tags.

PCR was performed on 5l of genomic DNA containing varying proportions of
mutant and wild type DNA and varying concentrations of input DNA. A total reaction
volume of 25 ul was used for each PCR. 1 Unit of Amplitaq gold DNA polymerase
(N80080246, ABI) was used in each reaction with final concentrations of 3.5 mM magnesium
chloride, 200uM dNTPs (deoxyribonucleotide triphosphates) and 1.0 pM of each ARMs
mutant forward primer and ARMS reverse primer short (see Table 1) in buffer (final buffer
composition 15 mM Tris-HCI Ph 8.3, 50 mM KCl). TagMan™ probes (Eurogentech) were
added to each reaction at a final concentration of 0.5 pM. Cycle conditions were as follows:

95°C for 10 minutes followed by 40 cycles of 94°C for 45 seconds, 60°C for 45 seconds,
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York, 2001. Exanple 1 - ldentification of nmutations in

sporadic nmedullary thyroid tunour sections Tunour
wa@ewsiozns3 were taken frompatients at the ti neP@f/GB2007/003335

di agnosi s or surgery. The sections were formalin fixed

and enbedded in paraffin wax. The prepared sanpl es

were cut into sections, which varied in thickness from

5-20 microns. Regions of sedtion containing tunour

were identified by histopathology of a master slide

oand runour material was recovered fromthe rel evant

72°Grfeml B ineacken Ting RGR inspument §org ¢ $eataganaMpdoRo or ABI 7900). 10
d
con TP ESTAagd i piaingt oo ot psband

tunour sanple could include for exanple fresh or

I (rec xam ule42 S%S % Caglﬁlé %u rc?cttl Y ttclz’lz‘%o rfa gl c%fteltgﬁgna Io}ﬁetgf 8Thr
muz‘Bﬂszlhdlﬂ’(T L frdm C&ﬂdraml&@ééslusin@A\RMS sk pﬂmkar Cloning: A

Laboratory Manual , the third edition, Cold Spring

Har

oratory Press | d Har bor, . New Yor
20 fﬂnérpa ddissne spyqples Wﬁ%@%ﬁﬁ%ﬁ%%ﬁ@%@@ﬁ%w a clinical
trlaM@|ab%§§thé‘&&1v%7‘6?9arfd%ni%’iﬁ §eddieReafllaBNg r%ﬁpéah&ﬁ

3?ons of tunour identified bééglstopa¥holo on one

WN8rvapskadtesias desstbed wixauplece i¥inelaen jagples [ere available for
ana@@fb aiﬁ&lﬂﬁmé &E yzﬁ'ﬁﬂl saf¥o‘f1‘? a El'hglg]é) lidafeAll @Lxﬁ}?lgpwgr@ %519&!&1 in triplicate

mat eri-al froma-20m cron section
andrsesyad b tvoethdépen GDirbpdatds Tween- 20 (Sr gma Al dri ch)

rF]’re g{mg gﬁn %ﬁc%())(l gnfracti%}lt nfugn %pem 2584 aﬂzﬁf}\&%%\gas used to detect the

preseuspehisivolkotiddignss cﬂauge rtha\RET gexadngactdite & bhdkgrand bf normal

5 for 3 ho ccas
DN TS5 O i ish i ) LR dis (e the e of
DNEBM)e P8RS0, otﬁ@feb;amdlcﬁtmg SHbERERISICR) demm rd@mcﬂsg;a&as used to

for 10 mi nutes. The extracte was recovered
dete&fx th@ SR prodiepi ofdetheactionpesing BacMﬂnT’i Brobpiabdlsd withelifferent

fluor @itk bel ow the wax layer which formed was
transferred to a clean tube. The sol uti on was heat ed
t o GO @appdrérmed gl gergmahDbiriofontamig o@mg prophdions of mutant and

on, was. n xed b for atl
witd §RBTNA 8 ingbailnP bR S DR ST eadR ket os
wadized fupRech mmeoumloayx&rphkayl geldPNAl pobinshgel Iﬁa@hke@lﬁn ea'dh&eactlon
DNA pellet was rinsed in 70% et hanol, recovered

w%an@@owenew oF b3 2V shanami ohIpdr, AN A SP Gt M of ach
ARNN%% lglihlﬁo t)Fo(re\%rﬁﬁm S{ %’%dt' %I?Ri@lo e{vbﬁg%g%@]r @get PivYe 1) in buffer
(final buffer composition 15 mM Tris-HCI Ph 8.3, 50 mM KCI). TaqManTM probes were
added to each reaction at a final concentration of 0.5 pM. Cycle conditions were as follows:
95°C for 10 minutes followed by 40 cycles of 94°C for 45 seconds, 60°C for 1 minute, 72°C
for 45 seconds in a Real Time PCR instrument (e.g. Stratagene Mx4000 or ABI 7900).

Six samples could not be scored because of low DNA concentrations. Mutations were
detected in 8/13 of the evaluable samples, giving a mutation frequency of 61.5%. Sequencing
was performed on all samples to confirm mutation status; but sequence data could only be
obtained from samples with DNA concentrations >50 copies and thus only 4 samples gave

readable sequence at codon 918. The results obtained by sequencing were fully concordant
with the data from the ARMS assay.
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Table 2 Mutation Detection in Clinical Samples

Two samples (-a, -b) were obtained from patient E0002001

Example 5 — Comparison of specificity of conventional DNA primers compared to LNA
primers in an ARMS assay to detect the M918T RET mutation

An experiment was performed to determine the threshold at which ARMS primers
designed to detect the MO18T RET mutation can generate a signal from wild type DNA. PCR
was performed on 5Spl of either mutant or wild type genomic DNA representing different

concentrations of input DNA. A total reaction volume of 25 pl was used for each PCR. 1
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Detection of a mutation in the RET gene in a tumour sample can be used to improve

the selection of a patient who is a candidate for treatment with vandetanib or other inhibitors
of the RET tyrosine kinase, either as monotherapy or in combination therapy, whereby to
predict an increased likelihood of response to vandetanib or other inhibitors of the RET

tyrosine kinase.
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adpaise end msthod iascoadio@todildlaik € td Bto dss&a thephbroicb$enetics of a RET
van%gégani b or other inhibitors of the RET tyrosine

kin * el ther as nonotherapy or in conbination

t herapy, whereby to predict an increased |ikelihood of
response to vandetani b or other inhibitors of the RET

t 91 dsipiBogd phlradingp fatignt who i qeapdidete fiey trogimeat with g RETEug,
Iik%{ﬁgf;ggg:t hat a patient who is a candidate for
treatnent With a RET drug will respond to said

t r eat menti) detompning whgthgethe seguenaegf Ridtih e sample obtained from the

patient at position 105, as defined in SEQ ID NO: 1, is not thymine; or
(i1) determining whether the sequence of RET in a sample obtained from the
patient at position 918, as defined in SEQ ID NO: 2, is not methionine,

and administering an effective amount of the RET drug.

6. A method according to claim 5 wherein
position 105 is cytosine; or
position 918 is threonine,

and administering an effective amount of the RET drug.

7. A method according to claim 5 or 6 wherein position 105 is cytosine.
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cytosine; or position 918 i<2threonine. 3. A nethod
according to claim1 or 2 wherein position 105 is
cytosine. 4. Use of a method according to clainms 1 to
3 to assess the pharnacogenetics of a RET drug. 5. A
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1, <5 Fw;fffﬁf’ SYstegy, Tesftifiop Sagmegt gt W%blsmr% WAVE

sequedlggs.of RET in a sanple obtained fromthe patient
at position 918, as defined in SEQID NO 2, is not
nmet hi oni ne, and adm nistering an effective anmount of
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position 105 is cyt05|ne or posit

t hr &3 in@ samplg othined ifores patigntin tlefatr@dnﬁcat@naeﬁua.ctttry ofutation
t he ;ﬁ% Jndrug. 7. A nmethod according to claim5 or 6
wher&in ‘position 105 is cytosine.8. A nethod according
to claim3 or 7 wherein the nethod for determning the

enc f RET i btalned froma patient is
S ACREG o bestircing O s 3T Doy SoRpatnG oG i ARNES putant forward
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18 wherein the nethod for detern1n|ng t he
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11. A method according to claim 3, 7, 8, 9 or 10 comprising using an ARMS mutant
forward primer and an ARMS reverse primer optimized to amplify the region of a

RET sequence comprising position 105, as defined in SEQ ID NO: 1.

12. A method according to claim 10 or 11, wherein the ARMS mutant forward primer
comprises SEQ ID NO:9.

13. A method according to any one of the preceding claims wherein the RET drug is a
RET tyrosine kinase inhibitor.

14. A method according to claim 13 wherein the RET drug is vandetanib.
15. A method according to claim 13 wherein the RET drug is cediranib.

16. An ARMS mutant forward primer capable of recognising the sequence of RET at
position 105, as defined in SEQ ID NO: 1.

17. An ARMS mutant forward primer according to claim 16, comprising SEQ ID NO:9.
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of a RET sequence conprising position 105, as defined
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precedi ng cl ai ns mhereln the RET drug is a RET
tyrosine kinase inhibitor. 14. A nethod according to
claim 13 wherein the RET drug is vandetanib. 15. A
met hod according to claim 13 wherein the RET drug is
cediranib. 16. An ARMS nutant forward priner capable
of recognising the sequence of RET at position 105, as
defined in SEQID NO 1. 17. An ARMS nutant forward
primer according to claim 16, conprising SEQ ID
NO 9.18. A diagnostic kit conprising an ARMS nut ant
forward priner of claim16 or 17.




