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METHOD FOR EVALUATI NG PATI ENTS FOR TREATMENT W TH

DRUGS TARGETI NG RET RECEPTOR TYROSI NE Kl NASE The

pr esent. invention relates to a nethod of selection of
atlent who is a candidate for treatnment with a RET

HY o8B eby to predict an increased Iikel i RGS§B3p07/003335

response to a RET drug. The invention provides a

nmet hod for determ ning the sequence of RET. The nethod

provi des ARVS prinmers optimzed for determning the

sequence of RET. The invention also provides a

di agnostic kit, conprising an. ARMS prinmer The
pHEE FHOP\RQR EMALIIATING BARENTS EQRoHiEMMEdeMEy PBUSS

key el enenTARGESHNGRET RECERMOR YROSINEKINASES -
Enzynmes capabl e of catal ysing such reactions are

ternmed tyrosine 10 ki nases. A nunber of transnenbrane
receptors contain domains with tyrosine kinase

act i . classified e to I 0S !
i nasite bRk 8 BB oL SEARLOF ¢ e uPEinapacions
foo tregtment edth @ REISArol, waesky mspredtet dn igereasedilikelihood of response toa

B USECTL VLA pRUEN X Bl S B SILAITRAL SR, 88 e

nre ponse race1

togibid proVidesci RMR psmers |opmmzagfot ab:tenninmghhssqammnﬁ REGN Tand
A6 B e A IR O ARURIBEE P00 S e

f or m T phdwehdRltionTdf proteimsron tgesimy rasidure isladke g elahertt bf sgnal

e O L A

Hinasen gA Twalres ﬁétsatnsmﬂ)lbrama'cep@rsacontgo dpmms Witl tygpsinwkinase activity

R B O AL P s

fad greceshisas divaBNR calh grop@y ﬂlﬁkrenna(umrﬂ)mmndmmgammedaﬂédbath.

tﬂﬂg%og §? ir)éngr ggﬁ &h%ﬁﬁl%ﬁﬁ%gﬁg@ %l&@ Egml% rn aI % ni cal

a@tenflognirprylatioy and @%em%ﬁlgnal transdugtion thyeueh efiectat ibetgecREiise and

'nqer%ans C@F%EHJ}QE ﬁlﬁlglﬁ)gﬁ]?or Cgﬁk&%ef s@%ﬁﬁ lﬂﬁgﬂ)eljs 6l Mhnity
af RTIéSr emqf athichris thi REEg’rptq -PREC SRS WRIKE emvée&th%lzﬁma RPARET

'IP&Q\%@&(R’Jny I@@ﬁistalr&@ﬁbr ﬁpéﬂ)@ﬁl fadtk Bthe %hal -derived

t| ons t%at activate RET are known. to cause three

P@Fﬁt@hlc fagtori GRINF) iy Tvimbsandslor RERbasic bagpridngfied; GDNF and

FetlldnRNg NG RO e fsl ae@va&%%eﬁﬁé ﬁgahagﬁd%oefe&p%ﬁarfd ﬁﬁ%en
MEN2B) and famlial medu carci noma (F
{otsantsoyidh BET ding, 12’@@40%6@1946’%@9@ 14b) 388493. 5451)

I'n nedidvitiodl chusMFRET A BeaSRSpREhoSMIR on WYbsitAe8duet, MakRg to

are substitutions of cysteines in the extracel | ul ar

urHen Bt sigmals Ternpel giowh ad driferratintion throped e kA B gpd the PI3

kﬁm%aﬁ%}%&n@f)&s@@ aﬁhhﬁoﬁaﬁﬁid’ceﬁ of a single point
mut ati on at codon 918 in the kinase donmi %I\/Bl 8T)

CodorF ot gufations Bt geitvais R B e almon;te caupg fareg fldedy sq@nanﬂy

irE@eEdnt R BydaRsiked { m@iplk BfiodleleMilista tHY 2 anNQBE(MBNQA&hd
this site is tho@?lht fo alter the_ structure of

YENZE pncfAmy ARy Ry pareiaerat GRIC) dermiaract & ﬁ@% by

M&QQ%QZMBZWJ@QZOO?/ 003335 -2- constitutively
activatin

RET.- The MB18T ion is also found i )
spor Jgingar ?%%@ 0368*? ﬁ%m‘;]gsﬁ'lp AR TEH a@t“és&ﬂ“@?s é%mmes
W theRiacAlgBE, pS&dnvenbing egtmmamyimmhdras V5% bOMEINAH ic&Ss are

ave shown that th nutatlo C supstr
05 55 S Tosle Surriaiat =faesor U8 dofie Liess et TH51#D). Codon 913
mmmmey¢@e&m thelhdbkirad @6ogaitied pdidke(d)fhy: chaaRtic &e€ Matition at this

tyr.osin iasssu ng et. al.
SR o lS B3R5 1Rl & uioRishl b op b ff ket 88y & golain thereby
Research: 59, 1736- 1741; Schilling et al. 2001

I nternati onal Journal of Cancer: 95, 62-66; Santoro et

al 1995 Science: 267, 381-383; Thou et al. 1995

Nat ure: 273, 536-539). As mutations in the RET

gene have been identified in the majority of MEN2
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36, 139- 155) and vascul ar perneability (Connolly, et

al. 1989 J. Biol. Chem 264,20017- 20024). Antagonism

of VEGF action by sequestration of VEGF with anti body
om0 208®20123 i N 20i nhi bition of tunour growth (PKTHGB2X7/003335
al . 1993 Nature: 362, 841-844). Heterozygous disruption
of the VEGF gene resulted in fatal deficiencies in

vascul arisation (Carneliet, et al. 1996 Nature

380: 435-439; Ferrara, et aI -29996 Nature 380: 439-442).

Bi ndi ng of VEGF to VEGFR2 | eads to receptor

< SEE P v RRERE R e v R iR S it i Sporaio Reduttry

Auztrcmdrmph mh;ph aﬁuoﬂélaté’ﬁwiﬁcarnaggxeswb ldBeaplenytypeC acitrb wtudiys have

b SRS A S B ™

s phisphsylptmpﬂtmies pafgedby non-réeportysiot kinaed snttessaatd ama 8-abl

I i gnal.i essal ) )
Rk PF A 2RSS0 BoRRR D PSR R o0 1617
e Achuliihgétiah RO dhiernptiankli Joemaltof Cageers AF,\62\6&] Saatoeh atriaky t 396 iSoience:
( : 0 l,, Cancer: 92(Suppl.1)
sé@é%ﬁ%g%ﬁg %pglsll gt§|§ %]%%ugef ’%%h'ké%ﬂ%)?)' rol e of
VEGF- msdingatiogs MEGHRET gring havie [beengdantifigrhin il nogriricabf MEN2 families,

H?gg??@%%g%n? %gudﬁ%gpogﬁblg Q.ﬁd gag\‘[)@ b%&q%géonﬁ{m 'c%Hﬁagnosis.
Thesting fon BET enartating dan hepesorhed M@P@m&elchaweatttyonfbmed e
K| pididesls; | fhiafeh t%J:gEI%XOMe ltfbnc a{m&hﬁ&f“t&e l: doﬂ-gnf or restriction

I ndi precl ude auto osp oryl at1on and
i m@&‘@gﬁpﬁedﬂﬁﬁuogl(@ﬂg et al 28Ukt ¢adhithivy Anta: 3!6(29; 208)
QUi nazg]otreemélabdr YAtk My Wk RS i@rv%c{llglmnﬁévtﬂé?ﬁlsg%h\f{a%% receptor

r e&gt or tyr osi ne ki nasé are descri
(@s inagsipssrdompipicprizining Fesemtrok PR &alsoapfeneskio asfik-1))).

9%@3%& a38dptar M Rdia3 %ﬁ&%ehél%ré(}@l %{ml@w%) APAGHR believed to

01/ 32651 conpounds are describ possess
abt Jo/pgrtagbstipyator Fegth perpalsng fhseaﬁ-ﬁéqt%mxépm@ses (Fekprnagy, et al.

p OBB TR R0l ST E3 DLABLY8H tK(oI@hQﬁ'aD 5199%41%5&&: ﬁﬁéamlfand Treatment

#r receptor (EGF % yrosine

b 36355 Emg Sestup sty (6o s LS &BiskeSiea 8 S0

466b04 4 GRmpodifabf VHEF Qdﬁ@@ﬁ#&ﬁuestratmn of VEGF w|1th antibf?d}ll can result in
- e

4&& -pbro 2f|uoroan|I|no§
Wltk‘en" W\“r%?%%% B ahd 7 N%f% 3562 Rﬁet?s?mglﬂ%ﬂésmptwﬂ
| afitee VBOF pére @dsultcliith fitaC QsTRRUE1ES mSasaMmadfdhqmnaﬁet etal. 1996

o RRrORNA I b EharSiaD Lond e s O s “zDaava.
\T/ he ; C mmm,gmfmgﬂ o MEGERD edddre mb;{igﬁﬁgﬁa&?\é@gfﬁg WEGIR2

an Was ev a Y
R G i L S WA S
Efilﬁﬂghﬂgmgz ;:ala\'/iﬁiﬂ:e\bmlgbf file $RosinziXidaid dad Elﬁﬁﬂei ptitdﬂﬁdll’dleci:kéng sites for
PRl e st ToTeme o Wi s e

amtelrapmrnﬁ medmteemeisacblhﬂmlsrgnﬂﬁg hedassalyitd mtadeiceltular sesponise/tal

|ven t he over.e
VR R TR KRS ooy e HE LB R B 8-
i P0G Baitisheloambli GapceaP@Huppli13 S6-813)unour endot hel i al
cells j d 4 et ani b .ha
dermn et e st b fRcloPRGH Blab R Ve B i Bplopica
REIBioggtreeis hasdeddp ﬂnsievmpmcm of yartduesehgyvel appolpibts tn g:hlbhté/EGFRz
S [
Bl 20 PROuAd B8 IR AEH o Grori Kpsso mtibitors, which
grow h-inhi bitory effect on RET- dependent thyr oi d
tumour cell growth in vitro (Carl omagno et al. 2002
Cancer Research: 62, 7284-7290). Vandetani b inhibited
the majority of nutated, activated fornms of RET and
also the wld type receptor. Therefore in addition to
i nhibition of VEGFR2 and EGFR. 25tyrosi ne ki nase, it
is thought that inhibition of RET tyrosine kinase by
vandet ani b may
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contribute additional am tunour effects in treating
tumours with nutations in the RET gene which lead to
RET- dependent turour cell growth (Ryan, 2005). The
Smgsent i nvention permts the selection of a patient,
200802318 andi date fox treatment with a RET d’FGﬁ;Bzi"ﬁ’003335
order to predict an increased |likelihood of response
to a RET 30 drug. As nutations that constitutively
activate RET are known to |gad to several RETsipaling
dependent cancer syndrones, determ nation of these
mutations in a patient can be used to assess the
suirévalting i ATP bafding gma:mig Riitopt@Ephotytaion MsuWe?ﬁbnﬁntRE'{llular signal
According to one aspect of the
garﬁg%cth?né{y%g?(g)l s provided a nethod for predicting

t he |Qimekolivederiviatieds whighatd ilfibitordef VEGRrecsphvd hyd@ine kinase are

P{Sg‘ﬁeﬁﬁfe%é%%ﬁm%hg@“?‘é"nﬁh"h%%‘]sc’?ﬁﬂ“ K B sp rer

O @1/54Ap] e VEDDRI 3 a6 B0 ¢ 1V|3§26§Jh¢onqmundah:retdaﬁ:nbai it pgscss
cledemphgriwily famheteh@tort(E@FE)amomlenz;é RET ina sanpl e

_Obt ai Béeh%@ifo&% (Ri%h% ee{ﬂ%l %ozw«évaﬁ%ké’s%%r%ﬁ)%z %ﬁs-gsegs Elaﬁhe

In

PQ#@OEM%%G*—WIDM@B&%@@MO)@@M@ (tlemettliry@q%iimelﬂlr ug. | n

dreb e
seque%@m@%&#%ﬁa sa ? a| ne mﬂr tg’rﬁnirst e pa‘tﬁS
lnovintpe Zachimaghimejstpred txtaqleonarh)sbsdfbe gevedc nameSEDctaDbN@] bﬂway of

0 th
BEs)i 8 LSRR o, RELA il
RET |Yﬁnépt@dw¢seiewmdnwpcﬁm md;rh‘eerqdzl@ mémtomfAﬁ@shmdmmﬂto
%@FR@grdéﬁlfe'kﬂﬁé% iaddf aﬁnﬁégm}lqhaﬁ ?ﬁs% ? act1v1ty.

ict an 1 ncrease respo se
ﬁEré‘a%ggnaﬂmg pathygstie plap key to eangerardsmassion ydere abmanh%GFR

hdﬁl\(lﬁf fobdded tlﬂﬁ[)ﬁ' c'eﬁ Pl%[lfé\‘dtigﬁ Qm%wﬁr‘iinti %agl%eﬁ 3? %gl? %s' t%g ;

the 1ikelihood a patient who can
PYERPIIEIN %VFﬁFaIIF@rﬁ%qj@qm SLgnitlbssalm §eangham tatdyce selective

gﬂogﬁ,glgﬁnﬁmoﬁgmeﬁm@gusdeterm ning the sequence of RET
in a sa(le‘a) e obtained fromthe patient at the follow ng

posi tifé¥2dEwasasnoredithptvamistynibrhad demanstrateskpopgnpighibitign of ligand-
ﬂkﬁkndiﬁttﬂﬂ'p@io@ﬁe kihke AR/ vﬁ el R Mitingtiesi FHRINL Shd transformuzlig

ther the sequence of RET in

es det erm ni ng
BETaFw@emr% Nﬁ%@ﬂﬁéﬁﬁn@mfﬂa‘i £ e1ogh-iitony gffect on

HET‘dB@ﬁddnﬂthﬁ'%ﬁ thBoMG R ol 7 Oiro TELANRSE oL WSS Cher Rscarch:
gﬁj;eyggm{ n |n reased || keI i hood of response to the

B AshR PR of S 3By fras of RET aud

dai e Wﬂ@typ@ret:é]ﬁ)rs eﬂu@mfean @dmtBETo inRibRiof BNVEEFRY A HTER
owi ng posi tion as_defi ned

m e patl ent
Belsbre s hopghegss bfbitenst BET AdoPitmigie emnidpaiiesy
émihﬁﬁitermdjhonat AR tuRRD €FEk o @IREK i B LB d e it ikt ny W e FIT gene

PR BAT O R e et Lo HUTR IR SEQ | D NG 2, i s

thre dme plesenv\heenabypmtpme dilediion o d padeaseds b tdagidkibaad

R TN T

drng. eAs inawidoris kiat coastpatue@rmuwlsaramﬁmb tal & se@dral RET-

. nt with a RET drug wil.l respond to . said .
R s gt PG HREE RuRPRdn sutisu eube
wkd REgFsebsthasuishiiily of opdtnirfoctrdatocam witlea RBT idegt at t he
follow ng position as defined in SEQ ID NO 1: position
105, is cytosine, or at the follow ng position as
defined in SEQ ID NGO 2: position 918, is threonine,
whereby to predict 30 an increased |ikelihood of
response to a RET drug. I n one enbodi nent the
present invention is particularly suitable for use in
predi cting the response of a patient, who is a
candidate for treatment wth a RET drug, to a RET
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20candi date for treatment with a RET drug will respond
to said tree/nerit, in patients with a tunour sel ected
frommedul lary thyroid carci nona, an adrenal gl and
twoneus/ogarich as plutenm | tronocytonms) | ung can@arGB2007/003335

(especially small cell lung cancer), papillary thyroid
carci noma, nesothelioma and col orectal cancer. In
anot her enbodi nent the present invention is
particularly suitable for usge in predicting the
i kelihood that a patient who is a candidate for 25
treat nent WlthaRET ug wi.ll .respond.to s
t r eat HEREANG A O’bea%SP%’h?S‘Lw%Y?’i‘ iR e ROV 8 edigd i gictog the
msluiob@ahyt alpaNén@ivllo Garcahdidureior tedatnaedt wited RED bap ovill teemud to said
such as phaeo hronD orn

e ol G A oeny o g el s Sineg S ationt

Qt tht Refloivihg @bdificns dbfiee in SEQ)E])NDdE qboﬂtlcbthOﬁ,(lsintaﬂlymme In one

bed her above whereij. th ct
m?m h%‘gl]etﬁ o5, fetépm g%mghﬁ sgcg.\ggc% Bﬂﬁ'} & éaﬁﬁgle
dﬁta&mrfranmﬂg: patient sthqsmdm:H)SQJs dbﬂhed msSHEDbNOeld Ianptﬁnfmme,

ST KNS S FIR G S6L G oo

phd mﬂMdrdompmee aﬁera)mmm/@qumcddsmﬁfﬁ lbecsamme Eum@qdéam e patient

Pat e Publ j. gat | 5 n f

P g et M IR it S8 0 G 02
dambodhmsﬂsthamdthcd cinBiseE dﬁ'etnlnoldg Wbethetrlﬁ@ Sscelee@toif RET in a sample
%‘E%ﬂeﬁ h‘&?ltﬂ!l ep%%@f(ﬁ h &i. 4 llsfcfyﬁaﬁmp Yvh&reby to

e as o ow conmonl

roeddéat aremcrte@e@hqum of REp(s§ ts th?é@b'rrmd by Zhong ( Zhong
et at Ag&)gcﬁngq 'aﬂ?I %btryfﬁf’é ﬁ@ﬁtﬁn ks pl%gﬁed’z@&thod {0r %ﬁﬁctmg
enbodi nment t

ention there is provided a ng
dbe U@bhqorlkﬂ@da prsier wmbm@nm@te for freatment jwith s & Trdge will respond to

%@h%{esﬂxﬁht”& ﬁng’ Bttty tﬁé seetgﬁcé 34 I@l’ISLﬁ Eﬁitﬁpl@&kﬁheﬂ%m the
romatggﬁfo IS selected from an

arRpint Al Il@wng psition e finedin SERIR A B?ﬁmfﬂéé% {5 70 mgffionine.

fm%gé@modi g%ﬂa R oM ¥t sSd&e&ﬁm}A@%emaahe@q&nwaqmm a
nbodi nent of the invention there is provi deﬁ 31snot

sl sbiainBH0m e aRieb HPesilgReH & o dethred MO ¥Q
dtﬁ&tﬁl()ﬂh@ kRGkeby¥8 pRRRtYSEGeRbd IREIThdoB ofresRAR 16 the REAI died In one

froma patient is the arrpllflcatlonr d
rﬁmbaflﬁrrsnt e srethnd compriserlelsrpiB e therteduarvst @ %ﬁﬁrﬁf}/’lcé’@m‘*
Lﬁﬁn 2k pAtnAd HeISQ WIS posiGi6sl bﬁﬁﬁﬁeﬂ&l gEh IPNO: Qﬁiosﬁlbﬁml 8, is

CR. I n _one enbaqdi nent ARI\/E %es use“%f | -tine £
eronin, dn araViRbedisaet. fhgymeied Ao e PRt erdik once o
P@%r neaetapie Bbtﬁiﬂ@d fréle iR @htent h@o@ﬁcﬁ@e 81,01@ déﬁneﬂ)N/SEQﬂ]]m 2, is

ERBA, By PRI S b B oL R PSRt

bot h meakte®bdimds: Mere @r&a@wamilémop mlpmlchagm lildihwddttimt a

di f.f t fl d
EHECINIRT ro W0 S T R
n&ﬂn&}hﬁﬁ@detﬁdhﬁnﬂé’kﬁliethﬁ%sdqﬁeme qfiREflkmra s&mpig bitaig¢defom the patient at

288 Miegoia’ Dosii e 6 BaeRh SRfiHA. g&ﬁéomss Sk 4f bt

butikging pewitionfas défined inyiF€ IPONGAumition 9h8exs threomnc, Whercbueo predict

enbodi ne f 1 v re is provided a nethod

of” lg‘érf’ag?‘ﬂl] nﬁl?ﬂﬁ’dtoﬁ %3%3Eéﬁ%§TgP&RET in a sanple

obt ai e dnef embodiznepteths rgentdoveptidngs prgtiqyiadly @tﬁltaéh foxmsn predicting
{ I

ol ihonh Yool L GAREHL £y BLauk BR QAR W0 6 25T dug. i

NOI In one enbodi nent of the invention there is

provi ded a nethod of determ ning the sequence of RET

in a sanple obtained froma patient conprising use of

an ARMS nutant forward prinmer and an ARMS reverse

prinmer optimzed to anplify the region of a RET

25sequence conprising position 105 as shown in SEQ ID

NO |. The skilled person woul d understand that

"optimzed to anplify" conprises determ ning the nost
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Locked Nucleic Acid (LN. A) oligonucleotides contain a
nmet hyl ene bridge connecting the 2'-oxygen of ribose

with the 4'-carbon. This bridge results in a | ocked]
'-endo conformation, reducing the conformationa
MRIBPPIPy of the ribose and increasing the PEEEHL07/003335
150r gani sati on of the phosphate backbone, Braasch and
Corey have reviewed the properties of LNA 1DNA hybri ds
(Breasch and Corey, 2001, Chem stry & Biology 8,1-7).
Several studi es have shown that prinmers conprising

LNAs have inproved affinities for conplenentary DNA
BRGHE ROE 8 tunl NENNiPIOTs@bpcpBendhloge, 61 il §hr€ oh RATD &sehe@aBodiment the

5 A5 SR, A5 0 o335 U B e

baiagik kvith A chinsR Bl B deRdent albnea biSia psirdios @utddeERAT.N Sl tiesurs

B PR o e R e AR PLERE Bl

patialliryeninbledatusel mpralivning e réshame A RETSd@sg, in patients with a

|icatiops of .the use.of ENA for .th esian o CR
R P Sttt iy W et
cgtemb)dnn, egiably s anc
was noted 25.that firmpriner desi I . .
S I5L Pl haftad oL LG, RSB0 el AR imcntion
swbsiculaly sudxblé for BER predintrgshavasponseiiph BET dng, ideptentedth a

S0 e BRSO, A0 PERIBRC N LR

BirabchringeytoBrooh b stncyr (8@4ciallyAgall 63) lugpsgearbed t he

use -] -1 .
o o b PROSE Rt S LG v GR i Aoloily bl B e in
Dadioheg the likalihqod thagmpatielatrwhsyis a 00@ste 50 tretnmamt WilltadkE Todyug will
o ; . : e taini
iRponf 2 0 et el o 2o fiwiion R EGRRIR S0 & idlpdion
RETt Freor®embeddimnd the prasent inyentis ispaktehlarly puighle o upy in pesdisting
ﬁlet of Qd ﬁfxt' arﬂa@&lt M]@ W&&E&ﬁ?&eam wRESRERD ‘&ﬁ&_\%ﬁ&s?ond to
reduced relative to primers, -8- optimsation o
paidiireAtmienlin pasignte Wihs hyweyr whighisrdeprndenit algrre oippardiomerytant RET.
E0& RN FEha bor E}Q\H‘ﬁ@é ﬁnyﬁﬁa E@Jindﬁgagd P %&eﬁﬁtﬁ)ﬁ%ﬁgﬁe pidsent

whi ch one or nore of the standard DNA bases have been
iyprsion i pegtiguiggly fitable fnueseis eredichngelikahiendithas apatiepievho is a
AR EUS AR R WA LRIDF aﬂgwm bl £Q8id3reRRRMENGRLALSs with a
least 75% 80% 5 85% 90% 95% 96% 97% 98% or 99%
oot pedested frgmymprdullasy, tharoidcagrinago¥icdrangl ehpdymyurEndr as| n
b j1 teh BHAIRG Nr@ICHRES, JapHIAE ihyroid
Bhde aﬁ&m&?ﬂgﬂfg | NrclI gfeséﬁ%l\z@y (fHRICHRES, Iﬁf)t Ei?h eyr01

conpri ses” SE n a further enbodinen . .
ANy PR igRp POl IR Fane S §1 P elmbgiityephpgsreynt ipypntion
RrtRIRAF BN fok BRI pledichiOté HRdhaba tARVBatRAORR i§ ABABRId8te for

of binding to the anplifijcation product resulting from
tredmptt vath 2 Aires Wikl Tespest {Rapie) rpAtERb D BHgTts iR RDISIOpD selected
HOMEhERIIAY ihiRid AfcitehCid e8altinainkalae kacH 43 phitoMitbocytoma)
assay. In ?ne enbodi rrth the ARMS probe conprises a
g@@&éwgcea espesiplly smafbgelldgnpcannsty, 9094 950 96% 97%

98% O 099 8mbodartnt 6fahe ih%ntib@ths&%iaﬁ&dcﬂ 15680396 destibedEQ

D NQ 5. | n another enbodi nent the ARVS prob
b3t ehae e Raagor deire AR e AP B RET #7d thercby
Abbmipin@the seaétt 61 BEMfis SeQed BoMicduenciny, WevrEmansis,rent

t he. AR obe coppri ses ence i.n. whi ch one or
HBPLACT RO Py SORHOLD HoERARDE BU Fjeliof Safptent 5
pollpmbiphisingHFLP) ARMS Mlécdaribel in Etiropdae Pewipplibliesion Nog0332435,
ARMS probe conprises a sequence at | east 75% 80%
85% 90% 95% 96% 97% 98% or 99% identical to the
sequence disclosed in SEQ ID NGO 10. In anot her

enbodi nent the ARMS probe conprises SEQ ID NO 10. In a
further enbodi nent the ARMS probe consists of SEQ ID
NO 10. In one enbodi ment the ARMS probe conprises a
Yaki ma Yellow m 20 fluorescent tag on the 5 end. In
one enbodi nent the ARMS probe conprises a BHQTh




10

15

20

25

30

to confirmthat there is DNA in the sanple used in the
ARMS assay. The skilled person woul d understand that
the Control probe could be targeted to any chosen
graeooshimne enbodi ment the Control forward pEdmMEs2007/003335
conprises a sequence at |least 75% 80% 85% 90% 95%
96% 97% 98% or 99% i dentical to the sequence
disclosed in SEQID NO 6. In 30 anot her enbodi nent the
Control forward primer prine6-conprises SEQ I D NO. 6.
In a further enbodi rrent the Control forward primer

aof SE n one e d| ment t he

R P o Pl e o RS o Han o iah L eses 1o et a
7éthoBfdPthe 888 vOLHDlificatdn 0DRiplaRGoquettédovh@Batriar by Uetle as one
PR B SRR B e S10 Pog RMS0 RECPindescpirrs iy Ztong
c(diprg ek Z(EE@IiniBa N?Elnica Atta:364,205-D68). BIoA6 enb@Ritherit b]ﬁl\]l(lg 1’1;vention
B B A RS e et
swqmm:@ lﬁiT 1h eaamplé' ein&Rem Bitient %%ec(:jt%ﬁ?m b one 97 %

989 %4 t ! o1 e ce di.scl,o

| %ﬁfﬁﬁ:g&g I((gnffagtﬁ%tx:g] g[?tloéx ost%n rreg C ﬁttlF‘}ﬁ‘h }Eﬂ?yérﬂ)épr}nsm o?

c WidyE anelysiSH® oherhi@dguent of the muantldnethere m‘qmﬂndedmﬁnetﬂoe as described
RGP e GRRRSA b SR e e of R g gprinc
whiore p peivet ipthe nmpleﬁctaﬁon xhﬁammdtan@h s@&&nﬂasesedﬂadmehems
Sﬁigﬁé&dpﬁéﬁg W 4ok Qroée sé\Hé Aéq}a?n%ﬁ !:l%r £ t1 ¢ (91? f}'@?}‘é o)

Cont r ol pro e Co a seq Ehce 4
84BN Saomprisgs9se oi_‘@:algt@% POR.9Fhe 8D pss@g%y lnjaemtlh;daded woh a second

t BEr REAHE ﬁﬁ?d&éc&%éﬁ@s@n&er&f gﬁg ih e Mook, Qé%b)?%ﬁ) k%%g guccessful

enbodi nent _the Control probe conprises

| FCB TaaMsnTelechaplogcmpete usedte detent thedCRmrodvets obbrsh wectionsfusing
SkdgMahiv HEBek lavelled vﬁﬁ%%@ﬁﬁoﬁr&%’c {aEse 142 rel&\;ag agég ?psﬁg ARMS

conprises a Cynm{-5 fluorescent tag o
o oA TRsiRS er@l@é% fotest mptatinye a@éthAR%Ssls a qmcker single step

sk Qi@ nedesds i EsiOR rdolifed3andSA¥Ms MQetect a mutati
200 ¥(02 i ey B er] 5 Nba Cont o™

. Sapp eﬁé%m%éa%ﬁe@daﬁ&fﬁlﬁmeqim@‘@iﬁTCATTT P, Mod CY i;
al a GAORY emBBHIMERT df the invention there is provided a method of determining the

sequence of RET in a sample obtained from a patient comprising use of an ARMS mutant
forward primer capable of recognising the sequence of RET at position 105 as shown in SEQ
ID NO:1. In one embodiment of the invention there is provided a method of determining the
sequence of RET in a sample obtained from a patient comprising use of an ARMS mutant
forward primer and an ARMS reverse primer optimized to amplify the region of a RET
sequence comprising 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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ReverseL controll' Cyna. -5 Probei

CCATCI TTCTTC. CTGCCLT- GA- 7377, 3AG a-""iiti Alt-111-i -
--E-11-e-Q,----C encher Controll Cy-5 LNAI

CTGC- ECT+GAt TGACI Cl GA AA El l eQu etcher 11 Probe

YHULIES/29RANVE Assay Primers and Probes The cofCHEiB2YEhessss
is alantitrypsin. Yakim Yellow and Cy'-5 are
fluorescent tags and BHQT," (Black Hol e Quencher') and

El  eQuencher are quenchers. ,Enbol dened underl i ned

bases indicate m smatch positions. LNA substitution
indicated by '+ e.g..+C, +A +T and +G |n another

ARNEGEvRE ptifr &Y ik B:\I%ﬁff?ake‘gmﬁro@gﬂeﬁé(ihﬁ mebhesd as

descr.i bed herelna ove erein the neth for

det erlAPFf q@oéﬁ@msteﬁﬁ%wéénwt RIETAIE BHEFS 1S E92ble PeFeneniing the
dchiens BT A poditidn IS 2 DRIMBEFTh SHQUH N@ME N8 6ne embodiment the ARMS
B PG EH S8 RBYTHERLcEFS B > el a1 OB Rt 7%
96 BNAY% rdeﬁﬁctlasmalséqﬁeﬁce &ﬁaogeu $SSE) BS0E E 28 61E €rfeinBOdiment
BRSO S G0 R BT T BLL%n n
ARMES head fdmaﬁﬂpeﬁ;er anslstp s8R Nof3or generati on of

CDNA b%ne em odunent the ARMS reverse 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:4. Inone embodiment the ARMS reverse primer comprises SEQ ID NO:4. In one
embodiment the ARMS reverse primer consists of SEQ ID NO:4.

Locked Nucleic Acid (LNA) oligonucleotides contain a methylene bridge connecting
the 2’-oxygen of ribose with the 4’-carbon. This bridge results in a locked 3’-endo
conformation, reducing the conformational flexibility of the ribose and increasing the local
organisation of the phosphate backbone. Braasch and Corey have reviewed the properties of
LNA/DNA hybrids (Braasch and Corey, 2001, Chemistry & Biology 8,1-7).

Several studies have shown that primers comprising LNAs have improved affinities
for complementary DNA sequences. Incorporation of a single LNA base can allow melting
temperatures (Tm) to be raised by up to 41°C when compared to DNA:DNA complexes of the
same length and sequence, and can also raise the Tm values by as much as 9.6°C. Braasch
and Corey propose that inclusion of LNA bases will have the greatest effect on
oligonucleotides shorter than 10 bases.

Implications of the use of LNA for 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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15transcription, PCR anplification and sequencing are
descri bed in Sanbrook, J. and Russell, DAV., Ml ecul ar
Cl oning: A Laboratory Manual, the third edition, Cold
Spoievg/otdazdbor Laboratory Press, Cold Spring HermaB2007/003335
New Yor k, 2001. In anot her aspect of the
invention there is provided a nethod as descri bed
her ei nabove wherein the nethod for detenmi ning the
sequence of 11E' i conprises anplification of
20i ndi vi dual exo:ns of the RET gene, beterodupl ex

Iy %gp&m gl | owed by digestion with
%E‘Fl gggétg@giluﬁl %{éﬁ&r?scrre |nF et al", 2006
Endochnione popgimegthe é@@d%mwantéwandmnmr eqmpaises 2 seqyerce in which
NEOR! riRd 8¢ thedstardind TAM ases have been éd%stﬁﬁ‘t@& Qﬁﬁ Fﬂﬁﬂ%%e’ 14

i nventi on prOVIdeS a nutant unman yrul e coti
@@h?ﬂmgqtﬁg ARMS frytauiiaryaed privedr eqmréeq Qﬁeﬂléfﬁ%e ahleagt &%, 0%,

f3eds| s, @Q%E?’@/% {979N0@s 01d@f%1 1@&910&1@0 REQqhdnke disclosed in SEQ ID
2000029 CTI'G2007/ 003 1: a cytosine at

1 {pothgsembgdiment tb%@ﬁ%ﬁ%mm%mwd enmprsoEPrgs 8FQ ID NO:9.
|I§§ﬁﬁ-thé’r@niw&ln%ht%@&kﬂs %?a%ﬁfoﬁia?d/ﬂ[)rﬂﬁ& chikits otfb@Qfm a@ent

con‘prl ses posjtion 105. In a her aspect

he
i nvenioBnepPaRdé thei isRpUiad an AR peehe b}f‘ﬁébﬂdﬁé to the
@m daﬁéﬂ]ﬂodﬂ&ﬁ?ixﬂkﬂgmd ? amndmzms hﬂtaﬁffghﬁb@ps Norﬁﬁerﬁxhﬁm ARMS
| owi, n SI Tl Qn as er] ne
6‘7"8‘5? P gaesmthﬁraﬂa‘w%m ag ARMY ?saagynémmet%@wnt the ARMS
P E:dnﬁprﬁ?s @dequeersdt 1eddd 769 309, 85% DOV ss?;g%%, pmwt;?lm 99%
L e fragne I Sl iJon . ]
siao P Tl R Gl SES In BCR, o Jooyft Risyodirgpmt e A
gabe emmisesgSH@m Heqsu eng Girthér eREa_dlmantﬂl#eEBNﬁSh erbeceslstbyf SEQ
n r .aspect o the I nv
TS, 155e S et e ARG R B G Eset F paliie P e or more
whie efuniatd RN A®hdeo Havk beendeatisgtutet mithg IIN2ebs€ Ju encantoliniehithe
t d f f 0, 0 0, Q0 0, 0,
SRS b T b SO a8, o 3 O 99
99%d®nﬁ¢a®m the saquﬁgbeedmmsmh SEQID&AQ: 1 & dnandthet embadirmsnt the
|, qf [ | )
B Shpye 06 30 i OB KB o s
BESEQHQ NO: 126, In 2B53:b2@ 60Nt tlﬁ@\]ﬂpiﬁ piobatomprisefa Baltima Yellow™
%&%&Q&EA o% tﬂg 9teg(9 ni;n%ﬁe %Fleb ui(i, tgug%(ﬁl\/w&)ro I% cgrro é’lrksgs a BHQ

e@a{liqgf thg 3pmt é‘lhn sk_ﬂ&ﬁrpa:gmm@d 1Brogaisg tlat th@msmpn pirvghichtthe
ﬂ@s HHUY ﬂpm‘i r&ﬂl‘é tﬁ'&setﬁje s% i F e r(?D%‘Ps complementary to)
na F

YySI ng t he mass Sp tronet
astotthesed @bﬁe’dhe bmdqrm/@med hy mcded@@némvam privessywhich

%Q@I%lﬂétﬁewhféd human RET pol ypeptide as defined
her el nabove, llfE)ect of the invention
pr ovi FheLoatrol m@?e%wspétowp nmcdkathe AR VY assey IARMKINEEs intended and

%J&ﬁﬁ}m HhQr HGE £ TNA TBke s‘éﬁﬁﬁ%e% @&emggs I’I%e %ﬁé&%&:&&h

T at position 105, as defined In ,
awvaldolp@qrﬁswéﬁw theCoptalmrabe gadhe tiestekio; an:a SeBERD ABPey
'eﬁ%&&ﬂé‘ﬁt k}fer@n&&rfompnh{er mnmqéqlﬁﬁdatat reist ’frdw 80%, 85%, 90%,

i nvent i on re is provided di agnostic
Etptd”s |9ﬁ§r %ﬁﬁ ﬂﬁﬁtlaﬁtto @6?%‘?‘3&3 @Fql?ﬁeqimé&%ﬂ)u@@ fig In
QRGRL® embRHifert WA (RAES Fordad peidRARneer @bmprives SIRPAMNSI6N G a further
t he sequence of RET at position 105, as _defined in SEQ

epbagiment theé%?&tr%‘é?ﬁwaf?aawr PR RRASISIS@S SEQAD Q- 6rdi onean g
Rpbbdina: ke Gongblreketde pged Bplieea sdqliendd @ 1QHBY, BBA5YNS0%,
di agnostic kit may be used 1n a nethod of pred| cting

the likelihood that a patient, who is a candidate for
treatment with a RET drug, will respond to said
treatnment. In an alternative enbodi nent the diagnostic
kit may be used in selecting a patient, who is a

candi date fat treatnent wwth a F, ET drug, for said
treatment. In an alternative enbodi nent the diagnostic
1dt may be used to
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candi date for treatnent wwth a RE'T drug, for said

treat ment. A further aspect of the invention

provi des a diagnostic kit, conprising an anti bod
IREBP¥IBor a nutant human RET pol ypepti de ai’é:Téf}E/'#zPW@&”””
her ei nabove, and optionally instructions for use. In

one enbodi nent the diagnostic kit may be used in a

nmet hod of predicting the likelihood that a patient,

who is a candidate for treatfrent with a RET drug, will
respond to said treatnent. In an alternative

R R DR R e

dzfnU’@er dntdodis@hicthd €@aroMeMdrse prifeyriradr t@npréses SEQ EMNOL. e afurther

q’t"g agﬂgﬁs}é%ff%greﬁ%{ﬁ k%’? P@jﬁ% %Pés%g%§§§§ﬁ%g\i@7.f Iélrone embodiment

ttheabrmﬁhprow ddmpastE'Eeqjhemg at lfaa'st 7888076t 8at90%N03%,196%a97%, 98%
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The sanpl e obtained fromthe patient nmay be any tunour

ti ssue or any biol ogical sanple that contains materi al
whi ch originated fromthe tunour, for exanple a bl ood
seoplogo®ot ai ni ng circul ating tunour cells orrCDNRB2007/003335
one enbodi nent the bl ood sanpl e may be whol e bl ood,

pl asma, serum or polluted blood, In one enbodi nent a
tunour sanple is a. tunour tbssue sanpl e. The tunour

ti ssue sanple may be a fi xed®or unfi xed sanple-. In

anot her enbodi ment the bi ol og| cal sanple woul d have

SR LSy [ S M hmouy . or suspect %ﬁﬂ?éﬁﬁ’

fromvvh ch to 10 determ ne the RET sequence,
Y1 I oG

rerenbodt Py |y o gy 2

bt(f(.ier 8 singl %s%#%' c Wliggbmay e tested for aZy of
g@&{é“ tations gs descrl bed herei nabove" or rrulti pl e
€6

1-°] C gw Rl R e T e T e T S A ‘iSU”b

BSpdesc ed bereil nabove, Accor ing to e%ﬁé rer
SATEoY ¢ BE T TR E A IRREGESART OV UeT, HEOL' T1Y U
Wng t1e resulfts o e rnet hods descri bed in
Eé ertnining gn appropr| ate dosage of a RE ud

1OFOUI C(dllpi c, kmowt CUQC that—=a p'dl rent—5 |8 edircted

o103 LAC PeAREadd Ehishood of response to a RET
%ﬁ%‘%&ﬂm-n—%&? rmning an appropriate
é&gﬁol%fenélbm Y Sralcib Yo bR bl 8 el %%E@ﬁ%rgsbéit tgéslﬁgd

ose IS 1 ex T ask requiritig considerati

REGM ﬁi@k}bﬂ% 1&?@% prt FlleQuenglpr avmam@‘h@@genet | cs. The
gﬁs&e&waﬁdp%gﬁwﬁasgsqaﬁca&%ﬁsaat gjo%ﬂlo&atmﬁm mt&tkon%mated by “+
eterm ne e attendal ng physiclan |ng|n
e&n.dds alireht@ari ous factors known to 20modify the
action of drugs including severity and type of

di sease, body wei ght, sex, diet, tinme and route of
adni rin geqther pepact obtop v erfion therstis prAWided romethadps descabed igrginabove

GrhbeBin R mdrRsteor &ten%ﬁﬁx@%%@c}u‘e&%'ok KE® f:&ﬁﬁisbs\/&teﬁﬁfnﬁlg e
may be determ ned either in VitTOor in viv

FhshRGeie! CONA gencpaied RchVarns qﬁganﬁ@PaoméMTrmWﬁﬁwacteAﬁmwmval

tufdlubdebt@ins bSotRd c&g@mhatehat Ektiidiidd in‘RNA]ﬁoxﬁ%rhnM fxe@tissue has
PET. Said a%pckgeﬁglaé be an anti body or

hesr desgriged iy Atiotmabiingl Bipchgryiste Pml@rkl&m?cgd'ges for
Blerhctionlof RINAEfrdth RS Exet] MiBduby, mrpmt&eoRE‘& deRéthiintoP EDNA Yy reverse

PO O R AR HeR tef'?lfﬁlﬁf St frspiiteg RSOk and sl
Doqu M@&-mhlecwﬁﬁg EPQabaﬂt@UryJMaﬁﬁ;_.E Fﬁetﬁlfﬂeﬂ{tﬁn&m)@ksbﬂﬂg Miarbar

r OSI ne | hase
Rbra iy bt Bl an Ge HB R NGRS YaRa0hL) X oht fe, L ras

I nhi O tisoth4reIpB2 of the O/eiitidn kKiered s progidéd arnétlod dsdesefiged heremabove

I A 0 e B

ingivirublne@ots off the RET| gohs, hettrodiplex tdealiie of &mﬂx&dlamxbns followed by

dl 1r81<'1;1 Q/Eg gé@%%shciesc(xggﬁ mﬁegpgu %%3@36 ‘%@? % et b’i%l 369- 3%9 and

blarshtet ali, ROO1Neopludin 3023681441 1248, Samma, Pfl zer),

g(l)gé;l]% %@M%&ﬁ%&%ﬁ g@%igesgaﬁ“ t{%t sor a%ne ni ’%gglyn“deonde

cBaprisBig Sedollowikgamekzic, acilBywr) the KilloGME poditia ds déefied in SEQ ID
XL-999 (Exelixis), AG 013736 (Pfizer), notesanib
(AMG706, Amgen), BIBF1120 (Boehringer), TSU68 (Tai ho),
GW86034, AEE788 (Novartis), CP-547632 (Pfizer), KRN
951 (Kirin), C}1112258 (Chiron), CEP-7055 (Cephal on),
0SI -930 (Osl Pharmaceutical s), ABT-869 (Abbott), E7080
(Eisai), 5 2K-304709 (Schering), BAY57-9352 (Bayer),
L-21649 (Merck), BMb582664 (BMS), XL-880 (Exelixis),
XL-184 (Exelixis) or XL-820 (Exelixis). In one

enbodi nent the RET inhibitor is selected from

vandet ani b, cedirani b, sunitinib, notesanib or an

anti body. In one enbodl ment the RET i nhi b| tor i's

e p——
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10 notesanib. In one enbodiment the RET inhibitor is
sunitinib. In one enbodinment the RET inhibitor is an

anti body. An effective amount of a RET drug

wi || depend, for exanple, upon the therapeutic
oMPesi0Paz} the route of administration, and RT&B2007/003335
condition of the patient. Accordingly, it is preferred
for the therapist to titer the dosage and nodify the
route of admi nistration as 1brequired to obtain the
optimal therapeutic effect. W-typical daily or
intermttent dosage, such as weekly, fortnightly or

hI t ran fro d
) X%ﬁﬁ’r?%p PO gk %g%ergdf c nofrgslﬁgg)é ibégsrt] |6) Irlllaslecl)cnam
tbhees f)miieﬂ &atrtlﬁerﬁagmemtbombosae pos1t10n 105. W conte npl at e

t hat ﬂaaf%l%\gher asp?cﬁ@eyl ventl(gJ ! u S@e%;r epa% Maﬁ%'[ﬁ{/ e)JRQPtlde .

conbi present thon is
abmpnmmhufollowangdqmm acld ,resuiuue atdhefollqwisg pdsitioe as defiapdipyEQ ID

eeoxelnb gtd}}o ona hgr ITEH:I ﬁic ﬂ%ﬁ'e g@&#ﬂ{ ?%f'feast 10 ammo acid

|nven ron ad ses a at1on
REsTduds prgvidal tbatpatﬁaemntgeﬂnmedoﬂit@m 91%r predicted t o

" €SPORMEReddsRE HERLs Wol il hélch B WrRRRANA RbuchBAr RET in

met ho escr ove I'n one enbodi nent
trhléNAmmmdhyrarmktelt@Engem ovi ded use of a RET drug |n

prepagakian, géeicg?tqﬁéjihg {helfe %rp]g&ﬁ@eﬁta'lﬁ%oﬁ P 8dst Rl herGih

a patient po ion ecte or predicted to 25
rdsprimtie method fog é@tmmwhﬁ BeaerRETT RIFLig Sﬁ?f&s‘rfmﬂh doretaaple, an

“ﬂ PO RS Gt -ﬁge(ﬂ S58) PROOKS, use a sahde flIOH‘l ] J78 Riksue

he 1 nvention therée is rOVl
(e MEYDiEL Q40 ABerieangaTA ﬁf%%mqlw e ctogifens
f0r, 2066 RERIAEE l@%eér@h hav8sam Gﬂp&raﬁﬁl&ﬁﬁjon' dris bkt Rbteomics

response to a RET drug accord |n%g he net hod as

lven Héthepyld celamfﬁ g gelitatediiing BF PIRE™S SRRPFele prytetn

t R gi3hd o@@%&l ettt thd PAia0 Eht-8ipQR:E fBBted OhinbRAEId and analysing the
invention fhere is provided a nmethod of treating a

MF%Y%%SPF?%CE&ndl date for treatment with a RET

drug (IQEHBEHeﬁé\tNEQ:t the R 2R PRI 23RELRGIBUT 8OOBB35 hfan RET
detern1n|ng et her the sequence of RET in a sanple,

otliepiidy 2 dSieed BrecipaPYent at the fol | owi ng position as
defin @dﬁﬁtﬁbr%%t' o@tﬂﬁqiveﬁtlonﬁﬁ&hdeh o) ﬂlaélQ)Etlc W6 chipirising an ARMS

I1tym ne; determ ni ng wh he s
PR e A BRIa PR PP BB LA RGOk Y. = ined in
f o) OVINDY 1,008 bRy AATHES irdvede pﬁﬂﬂer;SE@oj)tﬁbnb@ inuctions for use.
position 918, | s not nmethianine; mgmﬁﬂﬁ}n'Ster'n

PR qap PR B ARFeGPn (RES THEE t{ REIgHgine b ARMS

eﬂbﬁﬁhf foRiatd Rimet BapriRiegRhé élﬁndrh P.Ng bages mmpmdofaempnﬁngjme

of treat a tle or

vﬁ%ﬂ?%??g B&g ﬁg’fég 2 ewﬂﬁtfﬂ Q&ﬁ&s

S&q&@enfr&neﬂfanwlohmyanmaﬁﬂne fcﬁ bteallm&mb enfbnmmemfthe qhagnpmqﬂm may

v oS3 NOL

Pl PR ?ef?%y%%?@?%w’%?%&e o fe el

OfredRixdnt ivith 8 REArdplge wﬂhﬂe@oﬂétﬂa shid aieatinkug. p:ad;u @tntnaﬁ\te embodiment the
ti 918 def i i .

N L

t mag,RErTsaiznmgunent In an dlermaties mhodlbmu thedisgnoftictkiitanay be used to

ngs:étl?sg El:te H%rr Sf a patlg%,%ggg Q?aﬂd&{?& &9 Q‘eﬁlfneﬁtrvﬁ@lt '1@' , Tor said

isa‘can r eat nent MAth
dnu@mmnonpr|5|ng
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15(1) determ ning whether the sequence of ISLET in a
sanpl e obtained fromthe patient at the foll ow ng
position as defined in SEQID NGO 1: position 105, is
ayd asso®i1230r (ii) determ ni ng whet her the seqaeraB000003335
RET in a sanple obtained fromthe patient at the

follow ng position as defined in SEQ ID NO position

918, is threonine, and adnministering an effective

anount of the RET drug. 20l H2one enbodi ment of the
invention there is provided a nmethod of treating a

G ug SO b SRR folibls £ ERERL Ml ohiboay
sifecilRE Toriapnmutant hmyineRETodxtlypeptise 2§ dedined Yeesipphovieeamt] opionally
ngﬁ:‘ﬁc'tlb&rfog\%g Inao%e gﬁgdd%&t {nd diggrg m;ﬂaﬂ%y B usédsin Qﬂe&%ﬂ Gf*'

termnin t he sequence
REd‘lctmg the hlenhmcé thﬂya aitisatl whe tsmcaltdedatvafmi teegtmegfwith a RET drug, will

?Qh ﬁ'tcg éa@d’tre%gng aﬁiﬁ{énﬁ‘t:‘lge én[ﬂ) ﬁ‘ﬁgfl oﬁrc ldt%na be ]psed in

eeni ne; and a n1n|ster|ng a ectlve anoun
sdiestimETPatientg VhaEie awmdeigtea‘mmnwm 4 IR dirgg.ifonsgidireatmens. In

BY atteRGiitb Odhad g ﬂﬁ@@l d a?@ﬂ@d@&assés@th@@hﬁ&hty MDpatient,
20981029123PCT/ GB20077 003335 squares show

whe isgy cgpiflatefor liparaent with p REG G, bppridiseapenii | d type

DNA, - @ndudief e&i bﬂtﬁpmén@m\emms ﬁixﬁk’i@ind%%@d d3QEschibddh
1000 copies o d type DNA. Figure 2

a@ple&qvwabbesasemﬁemw the prapIcH @f RIKpn ¢amef plesgl fpgorspressing

eﬁﬂe%e %vﬂd-tﬁﬁ obh afkmi KA rla{oa%eN%@ S Helher t5é @MalnesP R é)dpfb@ﬂng
1000 copi es _of nut ant bl ack sunrises_ show

Pﬂtﬁ wild iyRp onBrErtRET Apldibe wsd i wephing Pragrampo ddeaity pRye! RET
afnechillsanth sﬁédﬁﬁ‘dlt? %rmﬁtm RES Ipaaﬁlyp@&tnaw mhlmmiswh%my

copies of wld t r al ecul ar b

pEtshing a'é%wm%asa(&a&dwﬂ@dhq ‘ﬁ‘kf @ﬁ’iﬁﬁ‘e“ﬁ for. pHsau] 313'3“3’ ‘% a pepel of

gsu lﬂfehl b@ﬁesﬁh@hﬁgﬁt RYOHs WHE Sssibt i3 thealfidigsh dTyhefsighvhlAgpbdivaysR
ren

aitamisa ABmisbiRE T A0 Galeig B4 PP oNB et et bt

ﬁné;a&ﬂbﬁt ory I\/anual the third edition, Cold Spring

Har b t P Har b K,
001 TnpBaRgatedt e TV ERRRPTC AT PR RE P BHECTRFod
sponBeipkd i for b batteni dmptising (giermﬁﬂiglﬂm};equence of R]E'll]mDaJsample

1 .t t t .n
FighE B Y R RS BsteB 5 Phed A SER IR P 1 posisign 105
andlorghdbfetl cheidg pmtmaraaﬂdﬁnad ineBEQ nmo (2 pqsameel&;ampd:rwxlg a report

wer e cut h varied in thickness from
SYROHR S onéa?a%gaér'egg’ Sdl aiggltsl on containing 20 tunour

wer e Inchespedifid @boliiynehf, thb opéiri e degyibod heeeimmhotegnayiejugkd to assess

B ERon L S B 3R EERABLA] LU of FnNAiion
mhﬂ to diffedessiespioheedo rygd. \Byodeteghingithe s@0eme NeRE Fing sample

ogta{fngélhorg eqlc &d@%aly@h%é%?ﬁs%%% e B8 %ptpﬁ{ to %m%r&g the

tunour sa e coul or exa resh ot
frharmaepgenentiesent the RETrdrug Callibﬁg}umdm@ur cells. Details of

e e T

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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25 doning: A Laboratory Manual, the third edition,

Col d Spring Harbor Laboratory Press, Cold Spring

: Har bor, New York, 2001, Exanple 2 - DNA
extractionslide section 30Vol unes are gi ven for

WA WHHPBA of one section. Regions of tunmpur PCT/GB2007/003335
identified by |aistopathel ogy on one section were

i sol ated from adj acent sections by scraping rel evant
area fromslide into an eppggdorf tube. The material
froma 20m cron section was :resuspended in WO

20418/ 029123Pt : VG 07/ 0413335 47- 100.d 0.5% TWeen- 20

$ehi@nRe Blpdhdifeldss o OpHiiest, csr?:a%f:p(fpﬁfatl&pﬁﬁtﬂ Hh@Sout tHaRatment with
cooled to 55C. Fronton K (2121, 10ngirril) was added

%BETH’élgsuspenm on, the solution was m xed and
I ncubak ey ob'ia':}ﬁ%df% tBe PAIASMAY Ye anmmaﬁﬂ sl or aﬁwlmgm

Chel ex-i 00T 1.. Signma 0 5% (
PPl R Iorth i G B LA O st for s gpd efoe
&ﬁﬁnfufgrcul&lamgrthm@ﬁ cellslve DO, rlﬁﬁﬁ@dinﬂaﬂi&eﬂﬁﬁe blemampednawe

tion at 1 15 nut es
Sbouh Diomb dromer nalier Fﬁy’gfl Rivrc AroRiRaE gt samplo i
ﬁlmaﬁlstfsaxersadple OTEe thin6@Nistud Rempld Kty 504 fitteld 0funvixsd buegplee dn

t 0 .45C Dbef dj hi f
TR e R loaaae Sropi Reyrd R aine g e ripioaly
OS2 techaiqilid t0 obin i siidll esuplONAuMas, ch‘ht&pedteﬁl(tﬁlhﬁﬂ'ﬁﬁ‘bni wbm to

e R R A1 Bt B i Bl ieledngy heiter

4 6ipglk senptd, whizh infayy beigsied tin an;aoﬂthainut&t@nmdiesbnbaﬂiamﬁbow or

I | fi o tl on
R Rl BAP Sy e ART O et RARB S R o PR ygaabove
usin gqo%aluﬁgpo anviesaspech Ahithdineritibi thateiioproRdddr ap¢tbedyof using the
Mut.at i.on e S AR Tal
A B B A B A R DA Sl e
quaanpid, khownddediei g patientlis pfedmted llxdiavmﬂmcriasemlﬂmﬂh@d of reSponse

3, 0
? oslg% T G cgs@ hgaﬁseg &m om one ing ag}%sﬁ%kead%g%ﬁg gas e
g?almdamgabarapem drﬁ'gﬂ})sas saa;ymplsx tusit teqptiex@dsiddrationpf sledlcmd

P}%ﬁn G%E&Etlc H.m{ éh%ha%ﬁ%aﬁ E% sp%ﬁt?cncﬁ'ﬁ Qqse @gg'gi\}eﬁ]pgtﬁﬁt will

ccess
Wa@mw byrtte etmdmg q)gysun@, takmg intexogsif@ationtvagoup@Rrtors known to

P FE 30 G R hARIA 20 Bl Pl BE WO PR i, time

pet oute of sadnieirntiBy Dthef mediertions and Pitiar rebmnadmmgfavtatsy in g

ey o
of 25A BET dyws uBEd utbd:ntoea@ REP@OrRibitpr isyep egest thaiphibitsgle activity
gac o dhén ntﬂﬁ w3k a&%oﬁ}é‘ 20801 A dﬂ@%mﬂ&ﬁﬁieﬂt ARET

final” concentrations of

irdhiesis arRaE&HVT@iﬂnfdl@naSQ obpitn. iA REPéanhibitetmgy ham W&%eﬂama@ther
%fo‘te?&osctﬁﬁ‘ Qstlﬁﬁdnu@ﬂ‘gﬂlthe &u@itys Ytk tyRRmk k&%\% 6 kx@Rble VEGFR2

orward priner and ARVS reverse primer. short (see
TeprEGHR. jIp opg gophedingept HBET slafbrterralsed#ﬁ‘agsuﬁqF&fmsm@b{mse
Btlvety! infdne BRb&tident 2 RETGMil): alsd AGHMOERTRY Qfﬁﬁ.ﬁle kmase activity.

urogentech) were added to each reaction at a fil uat

ORPGRDPRTF I O I0g0f5a alfo Tty W ECERARES BER fssinc hase activiy

fol | opst, BFFOGTH@R2kHrosind B sE hfbabds WRde Pihdd@nit kedifsib
94C for 45 seconds, 60C for 4

%@&aldigl}eggrp@m@@mel@gg@%cmer csearch: éjs 4389\-’4900)) gefitinib,

erlotinib, sunitinib (SU11248, Sutent®, Pfizer), SU14813 (Pfizer), vatalanib (Novartis),
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"is- 72C for 1 mnute in a Real Tine Ka instrunment
(e.g. Sttatagene Mk4000 or AM 7900). 10 copi es of
nmut ant coul d be detected in a background of 1000

owpi2e/006123M | d type DNA nple 4 - Amplifi caidmms2007/003335
Refractory Mutation System for detection of Met9JS in

RET from dinical Sanples using ARVS L. M4 priners
Fctrmalin flied tissue sanples were obtained from
patients participating in a dédinical trial to assess

the activity of vandetanib in sporadic nmedullary

t h i, t t ed d bed
| PSR OFAPE S s Nivain T AR 99 oK) AG-
aﬁﬁﬁs’/@(Pﬁzen),mmtewhmMm@amgb@ssﬂsmmo;@&hﬂ%e% 'Pﬁtjdset'ﬁlho)
r ana e | cate an SCOor
t WO | ﬁtg'apen%%t(ﬁfi gtycg; €476£ &%Zep)AKRNr?ﬁ (§iright HE%%S (ghlron),

REEP-40150(CypHeletnj tASH93 (SOST emrﬁs&auca(sj\m:smﬁbﬁb&ﬁqmsb isai),

d E#%%Iwob 'E§ch@ﬁr‘?ag§ NS EIRUEER 5['5 oM A8 1258 SHARIS] Matdeer

a&@a(ﬁxmg) ﬁﬂl 184(Eectiztl) wi X820 (Bedixnyl PCR reaction that

det ect t th

i oa bR R R PR ot O R b BP i . sunitint
uselgsaniy ogen agibodyhdn Bmm@ndudmmme RET hbiblorie@@ldtaits In one
uéhﬁbﬁm@ﬂﬂﬁ@kﬁﬁ‘%h%&pﬁ%eduﬁ eodne\évI b?hdéxgulﬁ;{ggl E’%tfélgﬂ@}oms

fl uor escent
Drwiesanit ki mer@gnbv@myntm@ Iﬁ%’lbphlbitormmﬁlbniﬂ @B embothimtit kd RET

tMH&tQN%naaBﬂb rying concentrations of input DNA. A
total reaction voI ume of 25 (11 20 was used for each

PCR.  1Anghfeetivempensof 2 RET dok ovilDidheph For meapaples spondise thisgutic

360 456 R B DRI sl
ARRASTrEaNRE e tharepisia fiten the dprapmand redify MRMBLREdnmatrRidmer
Sa@iifed (oSsberin @B bftirdal tHeﬁpQHJ: teﬁ“% 6 (é'ﬁggclalscﬁﬂ{% grel.ﬁn‘,e ttent We such

conposition 15 irdvf Tris-1-
TaRgresin Jartaightisve monibly emighigerpettomeshont O Frag tojupro :saom, 500mg,

flm&h;&olm)@ ro@%n'of?:ndéﬂﬁndgl 't@\fact@ ﬁ] ﬁo‘ﬁg@ OIJE! 0 nS vere
0]

as foll ows 5 95C for 10 mi nutes

cycl edefenigmplatedhat 3 BES drugveny be gord 28 monolhempm lSPl' @, cofi@@atlon with
f llier &g S eXHe Pekserit vantioe &lal Iluﬁ@ulp

Strat éenewgmﬁ%oo Yor AEI7900) . R HAR T Mo life, Gorapy.

coul d %ﬁ‘é‘@éﬁ@e Bfesqnbinvenian adsitoasiyroampties

Mdinaistaicn dﬂiﬂ&'ﬂiﬁ‘ﬁgﬂ@ta@%dnﬂse%t@@ R for &)H‘SIC%H & ﬂé@gﬁdeto treatment
I Vin rﬂli:mt ati on freauency of
%‘m ﬁ’fgg fs ¢ihnds despribg Iherﬁlﬂﬁﬁﬂ"és t 0 conf irm
mut at inoohe 8fmbbdisent BEithe ﬁl@@lﬂi@ﬂ eRredaproviaQilsd oI RYT B8 A Preparation
t ai_ ned DNA concentrations >50

S les. with
23 el ineyt SR lrEER e glietl cpeben gernpane aelsanicos euedived to
atspomido t&aﬁibﬁt wﬂH’wR]E’ESIUk h&oﬂhig&henﬁ@‘hm dSBEBLaRGLRVET ©
fuIIy conco V\%%gthed a .fromthe ARMS assay

wo 2068 fgss RFoviqegdsy raethodyof tr@atmsmpatlent or
Betraat papnlatum Gleatddder, orpacidtiso Rave ab AidRhRA hﬁelﬁood' dPresponse to a

el o) f 2001 Exanpl e
@rrpar %gér{go ostﬁec@?c{? 8?“@@3\7@% Fmsmqueﬁ%g gRET drug
dosmpdpatehtfsh LNA priners in an ARI\/B assay to deed the

2149. erforned
to de%%rn1ntﬁ%%§y§ﬂL ﬁ%&&fgf r@ﬂ gating a patient
d@@ugh@dmﬂ@eﬂeuammmﬂhehNRE&En@E%mbﬁmm;at|on can
generate a signal fromwld type DNA. PCR was

performed on 5nl of either nutant or wild typo

genorni c DNA representing afferent concentrations of
input DNA. A total reaction volume of 25 m was used
for each PCR
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WD 2008/ 029123KTI GB2007/ 003335 -20- Unit of Anplitaq

gol d DNA pol ynerase was used in each xeacflon with

final concentrations of 3.5 raM nmagnesi um chl ori de,

2001, dvi dNTPs and 1 O p. M of each Allivls nutant

P W048/029123  r and ARMB reverse priner short PCI&B2007/003335
Table 1) in buffer (final buffer conposition 15 rnM
Tris-HCLPh 83, 50 nthil KU). Tagl vl anTm probes were
added to each reaction at a F nal :5concentration of

0.5 p.M Cycle conditions were as follows: 95C for 10

m nutes followed for up to 45 cycles of 94C for 45

secon §det@%%i§é)&heﬂ§r the 9(?1{1 e.e SF 1%%{ Irngatrsgll.éng <0 E(chbﬁ(gm glre patient at

Real Time PCR' nstrunmen
ABI 74Bdyllowmesiogian a5 defippsrie SEQ &8 NG: d nposdion 1¢% frinesthysfiine; or

mut antg; i I | : | :
[§%) ?é?vh&ﬁé} tl%ssetlﬂ%%&g)f R £ Ehl\/"g’?]ga(ib&:%%ld g{gls}lghe patient at

ARMSB pri mers ure owever, a sign; _ o
gener dedeflopirgrRositionasdepned is SRRAP AQig: rdsitier P181 GO0t methionine;

10QQ8nBARKES ar ol Ao &£ IMAETA{1ough the signal
fromw ld type DNA is generated at” 35 and 32 cycl es

r espe&t prgempodimprt of e dyention thege is proxided amsthehef] treptingmpatient

Wikotts & yieidRRYoraRubnd it d RE D@ SGm@hingOnvent i onal  DNA
A10.42i$r|rrer_3|nthe clinical _setting where it is )
conmo i) FEsTfiseewhethen g sequensp PERET & asemplgiohtainpd from e paffient at

nor mabosadtAl 10810 Usfided £SUIR) IDLRO: lidd: Bm@wP&r | ment was

peted using LNA nodified priners. in this experinent, .
a si gRRdetednipiag shetper dhesegeneernd REA i engdsbigined figmithrmntient at

copi eposifonPus, a8 HeRWInESEGD XBCI, @SndpHkthitRingi gnal is
gaglge ated fromjthe sanpl e§ cont ai ni ng either 1000 or
1666 [Sragargticgivegmoyy of BRERELAE- when the anal ysi's

| s exteseemhbbdinmdf ofihe iftsntlohititd 8 pr)ide®d mBked P tRafrz a patient
Sweji!lectlo.of atients for_treatnent . Dct ecti on of
a

9 £ SAnidae 91 Bepfmeptithg el TS SOTPERE sanpl e can be
used (iPpdéterpindtewiiditr tiebaatico of RET & aﬂsﬁﬁigﬂ RbtaMB@frbif thd patient at
1 D,

candi date for treatne 1 tani b, or other
nhi biEALvgre R%@"‘Rﬁf{%‘?/‘%ﬂdg ?ﬁ@ﬁﬁ%ﬁ ePOsitiop s isgytosine; or
mon g_t (i®rdagpymining imetmgmi ﬁ@k?@bfkﬂ@ﬁﬂwyamwmﬁﬁbﬂ filofh the patient at
predigt:. .an.increase i ke _.response to )
vande@gﬁ?lgwﬁg Hf’t“ﬁg? 2 dﬁh‘? itf SE§?§1NO($ &P nt§’ §8r’ Gdfrpenine,
kind adreinisteridgan dfeativdBmbuntAf the RIEQAirdgOr predi cting the
l'i kel i hood that tient. who is a candi dat or . )
{1 oat FOITE S tnet eBe a5 Pisich eras? R o PG g Ragng patien
mﬁmﬂﬁm &irdrch&neﬁtwtfmmggrtmbd@rﬁ'glgdet etr m ni ggf

e e. sequence,. 0 i sanpl e, obt ai rom.
the pt SfPrRREYEERF 18 roalse oBRPEH Rbie oSt n egptent
is noposllttqprm.ﬁes defineditn Sﬂ?@sm Noni1,%lBtosas; adef i ned in SEQ
I'D No(ia ’det!eﬁniﬁ]igé wﬂgt{lel.r rt‘lg)cnslec'i]ucé:hc&e 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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whereby to predict an increased |ikelihood of response
to the REF tyrosine kinase inhibitor. A nethod

according to claiml wherein position 105 is cytosine;
ovo p@spioimn 918 is threonine, 3. A nethod aceargipginemsss
claiml or 2 wherein position 105 is cytosin 4. Use of

a REF tyrosine kirease inhibitor in the preparation of

a medi canent for treating a patie or patient

popul ation, selected for, orlfredicted to respond to,
treatment with a RET tyrosine kinase inhibitor

din Q any. one. of cl ai to 3. A nethod
ARG b PSR 0@ Mhodecatin gt vike EPaPHmmaisei
t dizmongs Hhod’ thosigmbbstesimdwihg 00h@pke afICEpODNRET i n a
sanpl e obtained froma patient. is selected from any
one of anplification refractory nutation system

r est r iFienrech Shpwgdetertion efiMdalsT Mmitm:ﬂiusiﬁg DNAWYfied ARMS
[ rding t [m:3 or. 5 or
sekte e i AP SRR Lol o

dacksaiarss skpw the sigeny oemioel with RET copiesaf siddpipe DO side@k circles
f R i I Sich B dfictation refractory

mut at | os%ﬁélyo??{enﬁ]h%}? lﬁ)oﬂeq{ﬂﬁ%sd)ﬁav@gbipai g‘f"l toclaim3, 5

or 6, or a use according to claim4, conprising using

AR t e : ' C le.af-re ni zin
ta E e s %ﬁ%c e o}ll%%%}%ﬁ%?te%%i&ﬁ% %en&?%%? &allls fcalé'ﬂ% Elg’&’ cfﬁﬁ EQ
1 Molrgylar Biology Volupastlio edited boF ¥ AgibtloR Erert and3R EX ingStomypublished
Zb& J8hn WIS $99RGhE Sﬁgﬁ%ﬁ, 9 afid ﬁh%}lg’ nDXX%%{lécﬁfap Slotiing :;ArgLn%Bratory

M5 mut ant forwar rrmer an reverse
dfituah e thind sdisiam|Gold/Spring Hambol IworeforsaPrREETC s é Spring darbor, New
CRrRbei. Ng position 105, as defined in SEQ ID NO 1.
9, A nethod according to claim7 or 8 wherein the ARVS
tnutant forward prinmer conprises SEQ ID NO 9. 10. A
FEERBE { adCBNHgT Vombsfipromratdie meduilarylthiroid 3ymowr seBtidne
9, or a use according to claim4, wherein the RET
tyrosine kinase inhibitor is selected from (1)

vandet 3R SechpRs 4ty taadioppatients at the timenf disgrpsia ot orasin Jhe

tsectiany/wae Sonallinch@t BEd dmbeded in Akafn {8k, Hhe tpﬂi?ar@d shples were cut
accor di ng‘frlfxigq.p({:l aim4, wherein the patient has a tunour

P EFHEY ed i thisiasssraps H2Qmicsene Regiens ofsectigaceniaining

glranal weteitatified By iGstepaM6REy offdilsiet SdY addWil@hGnaterial was recovered
col orectal cancer.

B T L o Bl B et s
Aghohee? dnBi0a NeB BabRad Jheiaddeaind0350092647 59 @ahdr A0 tumour

< > < > version, 3.4 <210> 1
sé]iﬁ&e 00:1'1}(1 méIhZ(Pe foree%tat%&tf:,l trrgsh 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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<211> 320 <212> DNA <213> Hono Sapi ens <400>
gat agggsst ggocttotto tttasoccto cetsotagag aottagagtE
acttcaatgt 60 etttattsca tottstottt aggpt cogat

tocagttsaa tggatggsaa ttgaatcsot 120 ttttoatcat

YR RUWFAWER sgcaaagt ga tgtgtaagtg tgggtgttgo. PCT/EB007/003335
totsttgggo 100 tggaggttac agsaacasoc ttatacat gt

agt ggggcca cgaogasogt ot gtgcaget 240 hggcsaggga
attgcact gg soctgagsac otgtctgoao tgstagocct otgcastgac
300 ccasteactg aggogoottc 320" <210> 2 <211> |: A4

<212> PRT <213> Hone Sapiens <400> 2 Met Ala Lys Al a

-Iila{) ul%.eg% ngenéloatng‘lmg A%%h)% Ee%telattc; ¥O°b & 1'0%%111&‘3 Hleli %&)le]d té }9 C.
Proteinase K (2p], 10mg/ml) was added to the suspension, the solution was mixed and
incubated at 55°C for 3 hours with occasional mixing. Chelex-100™ (C7901, Sigma) (100p1,
5% (w/v) in Tris EDTA) was added and the suspension was incubated at 99°C for 10 minutes.
The extracted DNA was recovered by centrifugation at 10500 x g for 15 minutes, the solution
below the wax layer which formed was transferred to a clean tube. The solution was heated to
45°C before adding chloroform (100ul). The suspension was mixed before further
centrifugation at 10500 x g for 15 minutes, DNA was then recovered from the upper aqueous
layer by ethanol precipitation. The DNA pellet was rinsed in 70% ethanol, recovered by a
pulse of centrifugation, air dried and dissolved in water (S0pI).

Example 3 — Amplification Refractory Mutation System for detection of Met918Thr mutation
in RET using ARMS primers

An Amplification Refractory Mutation System assay (ARMS) may be used to detect
the presence of a nucleotide base change in the RET gene compared to a background of
normal DNA. Each ARMS assay is specific for a given mutation e.g. designed to detect a
change from one base to another base at a given position. The assay is multiplexed with a
second PCR reaction that detects the presence of DNA 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 5p1 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 magoesium
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 KCI). 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,



10

15

20

25

30

Lan Lea Les Pro Lou Lela Gy Lys Val Ala Lea Gy Lou

Tyr Phe Her 202530 Arg Aep Ala Tyr My) da Lye Leu Tyr
Val Asp Gn Ala Ala Ay Thr 51045 Pro Lou boa Tye Val

Hve 260sa2d1e8 Ars Asp Ala Pro Cu du Val Pro HbH6sioen00333s
Phe Irg Lea Ay Gn Hs Lc Tyr Ay Thr Tyr Arg Thr Arq
Lea 55707580 H's Gu Aun Aer. TrpCys Tie Gn GIl Ass

Thr Ay Lel 8590 Lou Aan Aro Her Len Aet His Her Her

Trp da Lys Lea Herval Ars' “$00105 64an Arg Ay Phs

Pro Lou Lea Thr Val Tyr Lou Lys Val W Lea 3 35120125

Her be .C . d Gn T Pro
& L il 3 Kpatife PRt o5 el Mg 45 Yoooy. 10
VerliesTof muRivt Seld beiktRiiel iAs hackgrouBbef 1004 depies #f wildGys: IBEA.
Ser Len 145150155160 Lye Pro Arg G u Leu Cys Phe Pro
Gn TimArs. Pro Her Phe Arg Il e 155170175
Example 4 — Amplification Refractory Mutation System for detection of Met918Thr

mutation in RET from Clinical Samples using ARMS LNA primers

Formalin fixed tissue samples were obtained from patients participating in a clinical
trial to assess the activity of vandetanib in sporadic medullary thyroid cancer.

DNA was exiracted as described in Example 2. Nineteen samples were available for
analysis, including two samples from a single patient. All samples were analysed in triplicate
and scored by two independent operators.

An Amplification Refractory Mutation System assay (ARMS) was used to detect the
presence of a nucleotide base change in the RET gene compared to a background of normal
DNA. The assay was multiplexed with a second PCR reaction that detects the presence of
DNA in the reaction, thereby indicating successful PCR. TagMan™ technology was used to
detect the PCR products of both reactions using TagMan™ probes labelled with different
fluorescent tags.

PCR was performed on genomic DNA containing varying proportions of mutant and
wild type DNA and varying concentrations of input DNA. A total reaction volume of 25 pul
was used for each PCR. 1 Unit of Amplitaq gold DNA polymerase was used in each reaction
with final concentrations of 3.5 mM magnesium chloride, 200uM dNTPs and 1.0 pM of each
ARMS LNA 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). TagqMan™ 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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Arg Gn WMh Arg Pro Pro Ay TimPhe H's Gn Phe Arg Len
LOU Pro 180185190 Tel G n Phe Lau Cys Pro Wn Ile 3cr
Tel Ala Tyr Arg Lau Lau G n 195200205 fly G n Guy Len
Pro PM Ara Cys Ala Pro Asp Her Len G n Tel Ser
NO2089P23Thr My Trp Ala Len Asp Arg G n G n B@J/§2A07/003335
Lys Tyr G n Lau Tel 225230235240 Ala Val Cys Thr Tel
Hs Ala Gy Ala Arg Gla Gn Tel Val Mat Tel 245250255
Pro PMPro Tel Thr Tel Tyr ASp Cu Asp Asp Ser Ala Pro
Thr She 260265270 Pro Ala Ay Val Asp Thr Ala Her Al a
Tel Tel G n She Lys My Lys 275280285 G n Asp Tim Tel
Tel Ala Thr Len My Tel She Asp Ala Asp Tel Tel

Ser 1hpiate 11GRARLE] BT bt SR sl [ SRl QiinjdEon
G n GERAROEDMh Phe Ar¢f Tel G pnAddasfailrp Pro Mh 325330335
A in vkl T Pk
Len 15@&7010@ Ser @6 M Ar 0| Assay fail

E1001001 <5 Assay fail

E0002001-a <5 Assay fail )

E0002004 <5 Assay fail

E2801001 <5 Mutant

E0002005 170 Mutant Yes

E2002002 240 Mutant Yes

E2002001 <5 Mutant

E1001002 <5 Mutant

E1001004 <5 Mutant

E0002001-b <5 Mautant

E0002002 430 Mutant

E0011003 410 Wild-type Yes

E1707002 120 Wild-type Yes

E3001001 90 Wild-type

E1201002 <5 Wild-type

E0002003 10 Wild-type

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 M918T RET mutation can generate a signal from wild type DNA. PCR
was performed on Spl 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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355360365 Thr Met G n Lea Ala Val Len Tel Asn Asp Ser
Asp She Gn Gy Pro 370375380 city Ala city Tel Len

Lan Len Hs PM Wh Tel Her Tel Len Pro Tel 385390395400
Se0 20802d1ks Len Pro Her Thr Tyr Ser Lan Sax Tmlt/&Ge600Md8333s
My Ala 405410415 Mg My Phe Ala Gn lie Ay Lys Vet Cys
Tel Au Asn Cys G n Ala 420425430 1/GS 2007 / 0 0 3 3
55 102477 She Ser Ay Ile Aen Vol Gn Tyr Lye Lou

Hs 3er Ser Ay Ala ASH 425440445 Cys Ser. Thr Len.
GyVai Val Thr Set Ala Gn Asp M Set Ay lke
450455460 Lou Phe Val. Asn Asp M Lys Ala Len Arg Arg
PRIt p{Amplitag gqldDNApolyesTrraMasIisedon pesh reaplion Withrfinpbtondspirations

V_@f* 3.8 rﬁ%eﬁﬁ’ o300 ﬁ/ﬂ dI\fTP§§.%1 1% %\/l(af gacﬁ‘lwsg%.\%ﬁr%ard

Gn ha SimlLou Lou Vol Thr Val u dy Set “Tyr Vo e

ipngiapd ARNEQeE1% primer short (see Table 1) in buffer (final buffer composition 15
mM Tris-HCI Ph 8.3, 50 mM KCI). TagMan™ 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 for
up to 45 cycles of 94°C for 45 seconds, 60°C for 45 seconds, 72°C for 1 minute in a Real
Time PCR instrument (e.g. Stratagene Mx4000 or ABI 7900).

A signal is generated from 1000 copies of mutant DNA at 29 cycles using the
conventional DNA ARMS primers (Figure 1). However, a signal is also generated from a
sample containing either 1000 or 10000 copies of wild type DNA. Although the signal from
wild type DNA is generated at 35 and 32 cycles respectively, the potential to obtain a signal
from wild type DNA could limit the use of conventional DNA ARMS primers in the clinical
setting where it is common for fixed tumour samples to contain mixtures of normal and
tumour tissue.

A similar experiment was performed using LNA modified primers. In this
experiment, a signal is generated from the sample containing 1000 copies of mutant DNA at
31 cycles but no signal is generated from the samples containing either 1000 or 10000 copies
of wild type DNA even when the analysis is extended to 45 cycles (Figure 2).

Example 6 — Selection of patients for treatment

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.



Gy Cys Pro Lou Ser Cys Ala Vol Ser Lys My Arg Lou
Q/ 520525 Qu Gn Cs Ay Ay Len Gy Set Pro Thr
Ar

Al a
Gn
Ay g Cys Cu Trp Arg 530535540 Gn Ay Asp Gy Lys
Sly Ile Thr Arg Asn Pie Set Thr Cys Set Pro
545550555560 Set Tilt Lys Thr Cyn Pro Asp Gy His Cys
Asp Val Vol Gu Mk G n 565570575 Asp Ile Asn Ile Lys
Pro Gn Asp Cys Len Ars SI'%I'Set Ile Vol fly 580585550
Gy Hs Gn Pro Gay Gn Pro Arg Ay Ile Lye Ala Ay
ClaimsTyr Jy Thr 545600605 Cys Ass Cys Phe Pro Gn Gn Gn
Lys Cys She Cys G n Pro Slu Asp 510615620 Ile Gn Asp

‘g g}?g gfg %ﬂibf%otheci}g: dr %g rt]hc%% ]ééh%tétt afl(ilhva@l' %eaﬁlmé%t rnth aRET

tyoaink iaasgéthibioawilliresp@yigo 6AEEH0GHE corrlm‘lsmgslet@yxsmrrgfwhwes the
ar Sat Al a 550665570

%B}i{ibﬁl E‘%\g@i{ﬁr y%‘ﬁnéhty gbtapll%%@ﬁpﬁl%%aﬁenﬁ Gn Ala Pie Pro Vol

Ser Tapodeon 197, %9@'@9‘5111 Q I8NO:@ iy noAthymitegomvg Pro Ser

Len AﬁBosﬁﬁfn %tas @:ﬂﬁefﬁrsE@ (1) N@b, is not methionine,

whereby to predict an increased likelihood of response to the RET tyrosine kinase inhibitor.

2. A method according to claim 1 wherein
position 105 is cytosine; or

position 918 is threonine.
3. A method according to claim 1 or 2 wherein position 105 is cytosine.

4, Use of a RET tyrosine kinase inhibitor in the preparation of a medicament for treating a patient,
or patient population, selected for, or predicted to respond to, treatment with a RET tyrosine

kinase inhibitor according to any one of claims 1 to 3.

5. A method according to claim 3 or use according to claim 4, wherein the method for determining
the sequence of RET in a sample obtained from a patient is selected from any one of
amplification refractory mutation system, restriction fragment length polymorphism or WAVE

analysis.

6. A method according to claim 3 or 5 or use according to claim 4, 5 wherein the method for
determining the sequence of RET in a sample obtained from a patient is the amplification

refractory mutation system.

7. A method according to claim 3, 5 or 6, or a use according to claim 4, comprising using an ARMS
mutant forward primer capable of recognizing the sequence of RET at position 105, as defined in
SEQ ID NO: 1.
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11.

550695700 Ser Vol Asp Ala Phe Lys Ile Len G n Asp Pro
Lys Trp G n She Pro 705710715720 PC17613 2007 / 0 0 3
3 3 5102477 4 Arg Lys Aan Lou Val Len Gy Lys Thr Len
Gy Gn Gy Gn Phe Gy 725730735 Lys Val Val Lye Al a
Thr Ala Phe H's Len Lys Ay Arg Ala fly Tyr 740745750
Thr Thr val Ala Val Lys Met Len Lys G n Ass Ala Set

Pro Set G n 755760765 Len -B2g Asp Lou Lou Set G n Phe
Ace Val Len Lys Oe Val Aan His 770775780 Pro Hi s Val

Al reethodsicdosingliy clain §, 5Ab ar Tysa Be becGiding Aspaiidy cidipoisihgwsing an

SESAOLR il b s ST AL B Yot o
REI s¢duyncPeamnifrising Positiand(5,@b gefi@ed infSEQ IPINO:det 820825830

Arq ASS Sot Ser Ser Lau Asp Hi's Pro Asp flu Arg Ala
Len Thr Met. 835840845

A method according to claim 7 or 8, wherein the ARMS mutant forward primer comprises SEQ

ID NO:9.

A method according to any one of claims 1 to 3, or 5 to 9, or a use according to claim 4, wherein
the RET tyrosine kinase inhibitor is selected from:

(i) vandetanib, or (ii) cediranib.

A method according to any one of claims 1 to 3, or 5 to 10, or a use according to claim 4, wherein
the patient has a tumour selected from medullary thyroid carcinoma, an adrenal gland tumour,

lung cancer, papillary thyroid carcinoma, mesothelioma and colorectal cancer.



Gy Asp Len | 850 The Ala Trp Gnlle Ser Gn Ay Met.
G n Tyr 855850 Len Ala G n Met Lys Len Val His Arg
Asp Len Ala A:la Arg ACT! tie 865870875850 Len Val
Gn Gy Arg Lye Met Lye Ile Sex ASP Phe PLJ/GBn2082¢ 0 03335
1®3%890895 Arg Asp 'tel Tyr Gn Gn Ann Sent Tyr Va2
Lys Arg Sen G n Ay Arg 980905910 Ile Pro Val Lys Trp
Met Ala Ile Gn Ser Len The Asp His Ile Tyr 915920925
Thr Thr Gn Set Asp Val TrplSet Phe dylLou. Let Trp
G n /|l e 93093594phvvadE TsmNd.en fly Ply Asn Pro Tyr Pro
<11[,>y ke-Pra Pro Gn Arg Lau 945950955960 Phe Asn Lou
Lou Lys Thr fly His Arg Met G n Arg Pro Asp Ass Cys
<gB59TF0F?5 Ser Gn flu Met Tyr Arg Lou Met Lou G n eye
<1Bbp Lloy&7@ch aldoy Pro 990985990 Asp Lys Arg Pro Val The
fla Asp lie Set Lys Asp Lou G n Lys Met 99510001005

<170> PatentIn version 3.4

<210> 1

<211l> 320

<212> DNA

<213> Homo Sapiens

<400> 1

gatagggcct
ctttattcca
ttttgatcat
tggaggttac
tggccaggga

ccccteactg

ggeccttctece
tettekbcttt
atctacacca
agaaacacce
attgcactgg

aggggcctte

tttacceccte
agggtcggat
cgcaaagtga
ttatacatgt

cecctgagecac

cttcetagag
tccagttaaa
tgtgtaagtg
agtggggcca

ctgtctgcag

agttagagta
tggatggcaa
tgggtgttge
cgacgccegt

tgctagcect

acttcaatgt
ttgaatccct
tectcttgggg
ctgtgecagct

ctgcaatgac

60

120

180

240

300

320

<210> 2
<211> 1114
<212> PRT
<213> Homo Sapiens
<400> 2

Met Ala Lys Ala Thr
1 S

Ser Gly Ala Ala Gly Leu Leu Leu Leu Leu

10

Arg

val
25

Leu Leu Leu Pro Leu Leu Gly Lys Ala Leu Gly Leu Tyr Phe Ser

30

Ala
35

Glu Val Gln Ala

45

Arg Asp Leu Ala Thr

40

Tyr Trp Lys Tyxr Asp Gly

val Ala Ala

55

Leu Leu Hig Leu Glu Glu Vval

50

Pro Pro Pro

60

Tyr Arg Asp

Phe Thr

75

Ser His Leu

65

Leu Gln Leu

a0

Arg Gly Tyr Gly Arg

Glu Ile Ile Gln Glu

90

His Asn Asn Thr Gly Leu Leu

95

Trp Cys Asp

a5

Tyr

Glu Ser Val

110

Ser Leu

105

Leu Asn Ser Leu His Ser

100

Arg Asp Txp Lys Axrg

Phe Thr

120

Asn Arg Gly

115

val val

125

Pro Leu Leu Tyr Leu Lys Phe Leu Ser

Thr
130

Pro Ser Leu Arg Glu Gly Glu Gln

135

Pro Ala

140

Cys Trp Gly Cys Arg



PCT/GB 2007 / 0 0 33 3 5 102477 5 Met Val tys Arg Arg
Asp Tyr Lieu Asp Leu Ale Ala Ser Tilt Pro 101010151020
Mar Asp Sur 1l.ett lie Tyr Asp Asp Gy Let
1%7-“ [t 102910301539 Pro Lau Va7Asp eye Aéﬁf/ﬁ? lﬁgﬁ}do 03335
Lau Pro Ars Ala Lau Pro 104010451090 Set Tilt Tsp
Ile Au Aso Lys tar Tyr Ay Met Der Asp Pro Aan
105510601065 Trp Pro fly (flou Bar Pro Val Pro Let Tilt
Arg Ala Asp (fly Tier 10701Vs51V50 Aen Thr Gy Pile
Pro Arg Tyr Pro ASn Asp Set Val Tyr Al a Asa
ngf)‘%ﬂﬁ‘?ﬁi@% o V: vl E%nphl?’iﬁ BPYsEE” M alAl a Lys Let
Mat Asp 2tr Pile Asp 110011051115 Per <210> 3 <211> 29
Ly<szg1%>Ar§ é‘lu<ge]u: (%g Pﬁg tPJ:J bﬁl ’ﬁL é}gxg%er Phe Arg Ile

165 170 175

Brg Glu Asn Arg Pro Pro Gly Thr Phe His Gln Phe Arg Leu Leu Pra
180 185 190

Val Gln Phe Leu Cys Pro Asn Ile Ser Val Ala Tyr Arg Leu Leu Glu
195 200 205

Gly Glu Gly Leu Pro Phe Arg Cys Ala Pro Asp Ser Leu Glu Val Ser
210 215 220

Thr Arg Trp Ala Leu Asp Axrg Glu Gln Arg Glu Lys Tyr Glu Leu Val
225 230 235 240

Ala Val Cys Thr Val His Ala Gly Ala Arg Glu Glu Val vVal Met Val
245 250 255

Pro Phe Pro Val Thr Val Tyr aAsp Glu Asp Asp Ser Ala Pro Thr Phe
260 265 270

Pro Ala Gly Val Asp Thr Ala Ser Ala Val val Glu Phe Lys Arg Lys
275 280 285

Glu Asp Thr Val Val Ala Thr Leu Arg Val Phe Asp Ala Asp Val Vval
290 295 300

Pro Ala Ser Gly Glu Leu Val Arg Arg Tyr Thr Ser Thr Leu Leu Pro
305 310 315 320

Gly Asp Thr Trp Ala Gln Gln Thr Phe Arg Val Glu His Trp Pro Asn
325 330 335

Glu Thr Ser Val Gln Ala Asn Gly Ser Phe Val Arg Ala Thr Val His
340 345 350

Asp Tyr Arg Leu Val Leu Asn Arg Asn Leu Ser Ile Ser Glu Asn Arg
355 360 365

Thr Met Gln Leu Ala Val Leu Val Asn Asp Ser Asp Phe Gln Gly Pro
370 375 380

Gly Ala Gly Val Leu Leu Leu His Phe Asn Val Ser Val Leu Pro Val
385 390 395 400

Ser Leu His Leu Pro Ser Thr Tyr Ser Leu Ser Val Ser Arg Arg Ala
405 410 415

Arg Arg Phe Ala Gln Ile Gly Lys Val Cys Val Glu Asn Cys Gln Ala
420 425 430



<223> PCP Primer <400> 5 otttegugtc ggatrucegt

taaat ggto 29
Artitioi
t ggcsaaget go22 <210r 5 <211r 46 <212r

10847y

Phe

Cys

Leu

465

Leu

Gln

Ala

Glu

Gln

545

Ser

Asp

Gly

Cys

Ile

625

Ala

Ile

Glu

Ser

Ser
705

Ser

Ser

450

Phe

His

Ala

Gly

Glu

530

Gly

Thxr

Ile

His

Asn

610

Gln

val

His

Met

Ser

690

val

Gly

435

Thr

val

Tyr

Gln

Cys

515

Cys

Asp

Lys

Asn

Glu

595

Cys

Asp

Leu

Cys

Thr

675

Gly

Asp

ificial
Oaaaotgate tgtaa3tgt]

Ile

Leu

Asn

Met

Leu

500

Pro

Gly

Gly

Thr

Ile

580

Pro

Phe

Pro

Phe

Tyr

660

Phe

Ala

Ala

<220> <223> 22L PO Priner <400

Asn

Gly

Asp

val

485

Leu

Leu

Gly

Lys

Cys

565

Cys

Gly

Pro

Leu

Ser

645

His

Arg

Arg

Phe

val

val

Thr

470

Val

val

Ser

Leu

Gly

550

Pro

Pro

Glu

Glu

Cys

630

Phe

Lys

Arg

Arg

Lys
710

<21V> 4 <211> 22 <212> DNA <212>

Gln

val

455

Lys

Ala

Thr

Cys

Gly

535

Ile

Asp

Gln

Pro

Glu

615

Asp

Ile

Phe

Pro

Pro

695

Ile

Tyr

440

Thr

Ala

Thr

Val

Ala

520

Ser

Thr

Gly

Asp

Arg

600

Glu

Glu

val

Ala

Ala

680

Ser

Leu

Lys

Ser

Leu

Asp

Glu

505

val

Pro

Arg

His

cys

585

Gly

Lys

Leu

Ser

His

665

Gln

Leu

Glu

Leu

Ala

Arg

Gln

490

Gly

Ser

Thr

Asn

Cys

570

Leu

Ile

Cys

val

650

Lys

Ala

Asp

Agp

3

His

Glu

Arg

475

Gln

Ser

Lys

Gly

Phe

555

Asp

Arg

Lys

Phe

Arg

635

Leu

Pro

Phe

Ser

Pro
715

Ser

Asp

460

Pro

Thr

YT

Arg

Arg

540

Ser

val

Gly

Ala

Cys

620

Thr

Leu

Pro

Pro

Met

700

Lys

Ser

445

Thr

Lys

Sexr

val

Arg

525

Cys

Thx

val

Ser

Gly

605

Glu

val

Ser

Ile

val

685

Glu

Trp

Gly

Ser

Cys

Arg

Ala

510

Leu

Glu

Cys

Glu

Ile

530

Tyr

Pro

Ile

Ala

Ser

670

Ser

Asn

Glu

Ala

Gly

Ala

Gln

495

Glu

Glu

Trp

Ser

Thr

575

Val

Gly

Glu

Ala

Phe

655

Ser

Gln

Phe

Mo

Asn
Ile
Glu
480
Ala
Glu
Cys
Arg
Pro
560
Gln
Gly
Thr
Asp
Ala
640
Cys
Ala
Ser

val

Pro
720

tcco
007/0033 35

<220> <223> PCR Priner <405> 5 stereos: 30g
ggtgttgct 040 <210r 6 <211>.

22



—PCt71313207/0033—3-5102477 6 e. 212> DNA <213> -
Artificial <220> <223> PCR PRI MER <400> 5

ggaagaggac tt22 <310> 7 <211> 23 <212> thﬁegg@%%/ 0033353
<220> <223> PCR PRI MER 4400> 7 ggaat eacct
tctgtettca ttt23 4210> 8 4211> 29 4212> DNA 4213>

Artificial

»

Lys

Thr

Leu

Pro

785

Leu

Arg

Gly
Leu

865

Leu

Ile

Thr

Val

945

Phe

Ser

ificial

Lys

val

Thr

Arg

770

His

Leu

Glu

Asn

Asp

850

Ala

Vval

Asp

Pro

Thx

930

Thr

Asn

Glu

Lys

Asn

val

Val

755

Asp

Val

Ile

Ser

Ser

835

Leu

Glu

Ala

Val

Val

915

Gln

Leu

Leu

Glu

Arg
995

Leu

Lys

740

Ala

Leu

Ile

val

Arg

820

Ser

Ile

Met

Glu

Tyr

200

Lys

Ser

Gly

Leu

Met

980

Pro

<220>

Vval

725

Ala

val

Leu

Lys

Glu

805

Lys

Ser

Ser

Lys

Gly

885

Glu

Trp

Asp

Gly

Lys

965

Tyr

val

Leu

Thr

Lys

Ser

Leu
790

Tyr

val

Leu

Phe

Leu

870

Arg

Glu

Met

Vval

Asn

950

Thr

Arg

Phe

Gly

Ala

Met

Glu

775

Tyr

Ala

Gly

Asp

Ala

855

Val

Lys

Asp

Ala

Trp

935

Pro

Gly

Leu

Ala

Lys

Phe

Leu

760

Phe

Gly

Lys

Pro

His

840

Trp

His

Met

Ser

Ile

920

Ser

His

Met

Thr

His

745

Lys

Asn

Ala

Tyr

Gly

825

Pro

Gln

Arg

Lys

905

Glu

Phe

Pro

Arg

Leu
985

Leu

730

Leu

Glu

val

Cys

Gly

810

Tyxr

Asp

Ile

Asp

Ile

890

Val

Ser

Gly

Gly

Met

970

Gln

4

Gly

Lys

Asn

Leu

Ser

795

Ser

Leu

Glu

Ser

Leu

875

Ser

Lys

Leu

Vval

Ile

955

Glu

cys

Glu

Gly

Ala

Lys

780

Gln

Leu

Gly

Arg

Gln

860

Ala

Asp

Arg

Phe

Leu

940

Pro

Arg

Trp

Gly

Arg

Ser

765

Gln

Asp

Arg

Ser

Ala

845

Gly

Ala

Phe

Ser

Asp

925

Leu

Pro

Pro

Lys

Glu

Ala

750

Pro

Val

Gly

Gly

Gly

830

Leu

Met

Arg

Gly

Gln

910

His

Trp

Glu

Asp

Gln
990

Phe Gly
735

Gly Tyr

Ser Glu

Asn His

Pro Leu
800

Phe Leu
815

Gly Ser

Thr Met

Gln Tyr

Asn Ile
880

Leu Ser
895

Gly Arg

Ile Tyr

Glu Ile

Arg Leu
960

Asn Cys
975

Glu Pro

Asp 1Ile Ser Lys Asp Leu Glu Lys Met
1005

1000



4223> PCR PRI M= 4400> 8 ccatettctt cctgcctgat
gaggggaaa29 4210> 9 421/ 5 21 42125 DNA <212,
Artificial 4220, PCR PR/ MNR 4400> 9 tag

gttaaatgut c21 <210> 10 <211> 25 <212> %ﬁkﬁzgqg@%&o 05335

Ler <400> I C tgatgtgtaa gtyttsg9t.gt tycto25 <210>
1043‘{7l7<211> 17 <212> DNA c213 Arti Hojal <220> <223> PCR
PRI MER <400> 11 ctgcctgatg agggyaal7

5

Met Val Lys Arg Arg Asp Tyr Leu Asp Leu Ala Ala Ser Thr Pro
1010 1015 1020

Ser Asp Ser Leu Ile Tyr Asp Asp Gly Leu Ser Glu Glu Glu Thr
1025 1030 1035

Pro Leu Val Asp Cys Asn Asn Ala Pro Leu Pro Arg. Ala Leu Pro
1040 1045 1050

Ser Thr Trp Ile Glu Asn Lys Leu Tyr Gly Met Ser Asp Pro Asn
1055 1060 1065

Trp Pro Gly Glu Ser Pro Val Pro Leu Thr Arg Ala Asp Gly Thr
1070 1075 1080

Asn Thr Gly Phe Pro Arg Tyr Pro Asn Asp Ser Val Tyr Ala Asn
1085 1090 1095

Trp Met Leu Ser Pro Ser Ala Ala Lys Leu Met Asp Thr Phe Asp
1100 1105 1110

Ser

<210> 3

<211> 29

<212> DNA

<213> Artificial

<220>
<223> PCR Primer

<400> 3
ctttagtgtc ggattccagt taaatggtc 29

<210> 4

<211> 22

«212> DNA

<213> Artificial

<220>
<223> 22; PCR Primer

<400> 4
tgcaattcce tggccaaget ge 22

<210> 5

<211> 40

<212> DNA

<213> Artificial

<220>
<223> PCR Primer

<400> 5
ctacaccacg caaagtgatg tgtaagtgtg ggtgttgectc 40

<210> 6
<211> 22



~ » pt

s

102477

<212> DNA
<213> Artificial

<220>
<223> PCR PRIMER

<400> 6
aggacaccga ggaagaggac tt

<210> 7

<211l> 23

<212> DNA

<213> Artificial

<2205
<223> PCR PRIMER

<400> 7
ggaatcacct tctgtcttca ttt

<210> 8

<211s> 29

<212> DNA

<213> Artificial

<220>
<223> PCR PRIMER

<400> 8
ccatcttett cctgectgat gaggggaaa

<210> 9

<211> 21

<212> DNA

<213> Artificial

<220>
<223> PCR PRIMER

<400> 9
teggattceca gttaaatggt c

<210> 10

<211l> 25

<212> DNA

<213» PCR Primer

<400> 10
tgatgtgtaa gtgtgggtgt tgcte

<210> 11

<211l> 17

<212> DNA

<213> Artificilal

<220>
<223> PCR PRIMER

<400> 11
ctgectgatyg aggggaa
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17



