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Determ nation of responders to chenotherapy Field of
the invention The present invention relates to a

Woﬂﬁfsﬂ?@ f determ ning whet her a bi ol ogi cal S@E’P)E§2006/004370

conpr|5|ng human | ung cancer cells is sensitive
conmbi nation of an 5 epidermal growth factor receptor
i nhi bitor and a chenot herapeuti c agent by determ ni ng
t he overexpression of a phosphoryl ated AKT protein
and/ or a phosphorylated MAPK protein in the
bi ol ogi cal sanple. The invention is also related to
met hods f or Deeimimgioa of acsgouiddreteadentotberappr
sel ecting a conposition for inhibiting the

| ung cancer in a patient wherein a
Iﬁﬂggg orbﬁ£¥g%'Akt 10protein and/ or a phosphoryl ated
MAPK protein is used. Background of the Invention

T%g:ﬁ%ese%@(iﬁ’%@ioﬁyrelﬂ@s & RBhe@iBADf NEASHERE WRHMAS! hbiological
cated.i n, human, nal |%@§ ﬁ% In particul ar,

STIcSIBRr S PS8 2 is BHUAISS é Gauhbipgtion of an
eprd%ﬁﬁhi ghiv&ﬂdattorl ttﬁaatohGﬁﬁﬁbxtﬂﬁahdamcthﬁh'@ml&&hmeQent by

e ivggbs Sois SpRRe RIS a1 PRospRofRES AR ofgteih fand/ or 2

phosplusgdtedf MaA®PK\pretein mushebicdegiell | sainple. dBmniinvention is also
rQX&HQB Iﬂ?t%?ﬁ(? arfBPHWHE b %&?dlgzﬁgﬁg&t oft ?(Erl s@legt'ﬁ%{l %Iﬂgésmon for

race reglon contal nin nase donaj

iggbitng; theptigRetor el nerpsetn @rpaaeﬁtuwlmr@g aphosphorylated Akt
priXeld %1 6r RpKo§oRy1Rted MABK Grérenil aghd. domai n 1,

ST11), resu tlng i n autophosphorylation on six

C|f|3 rosi ne residues in 20the noncatal ytic
0 £ mi ¢ domain. The cellular effects
of EGFR activation in a cancer cell include increased

E%I;F(ﬂ é c%ééd %3 {1Rd QUDH %@né)f hfseklzenn%%ﬂéah* %msp%‘éﬁ‘t%ﬁ' fﬂn uman
enesl s, afd enhanced ce urvi va
maiignbmm dn pﬁfrtle\g@ptlosnegsedwwmdo fEEERR | haguless t)lammed in

brEsd, bﬁdggfc Ill?r\ﬁlg;:h'eeﬁ’@ ﬂreg{( g{iﬂ Qto%‘idggle&lﬁ‘ée'r ?%{l()a% ggg]:;:lgségmas The
Fepfifﬁrw [ W@%&ﬂﬁ%ﬁ%@% &éﬁﬁ@&e@m }598 sNsBPERIEH 1seomposed of
aRWNHt@atiheeguetitingeddmsainpd hydrophebidit tlﬁﬁﬁn&rﬁbfdﬁe dohtxéiyand a

nbr.ane.vi a adapt.or pr,ot
SRRt -l charn SoBRiEne S Bidis Ml BGER, lisand-
u@hp:sedtianmﬂﬂsn astipgethe mitripsia &l Kﬁhtmmg (arhércma(ology domain

AR oR Spn oo BB Coreb ettt
ﬂa@:wlvafaéyt%@lﬂ ahtheryiaplasmi¢ demeils such as ELK-1 or
c-Myc, pronoting cell growh. - 2 - Miltiple growth

Thec tellulpakfivay sofc ®URR bdtieation imea prangiresall Qﬂclaﬂd increased

pﬁﬁ?f\éﬁ'agif%!g, %cg{gl\gtggg celllS \ Eﬁ u%'&hgsgésﬁ,\élg &%s on, al}qlogenesw, and
egbangded akll aulsrdjvabjoysjngxbgﬁqmgf appoesish Achieated EGFR induces tumor
CQEgﬁgﬁf@Ht@‘ll H{}Bﬁgﬁ os’cm?hl!ﬂl(;}f"%? tﬁ? I ﬁgb%ﬁk&n%k@"ﬁ%téﬂdkmase

s stimylate

Q}ﬂ%heaﬁ@éﬁo%on lmamla oindingée heskri Ry @F&Q%gwﬁ%flu@eotlde
eﬁélﬁh e fdc@'rqp}e%ﬁhtﬁrt@%@ plagik demiate VattRé CebKhddptdr protein,

ew& - EpthRre o GL AT IGH fiG ey gmgll G-protein Ras,

sﬁbﬁ:qdﬂﬁﬁz ddB8tihg thbheMAPK vatidencalnisting csfnﬁafSéMBK; and ERK.

ARS8 0 SBBERLTAE L v

tm@sctr;ptmm fagotssiuh s e ELIGHI dri ot Mhyc,(preimpting ael glrow.hd es
survival benefit to patients with nonsmall-cell |ung
cancer (NSCLC) who have failed previous chenot herapy
when used as a single agent (WO 01/34574). The
efficacy of Tarcevewas studied in various trials. Its
chem cal nane is N (3-ethynyl phenyl)-6, 7-bi s(2-

nmet hoxyet hoxy) qui nazol i n- 4- am ne.
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15The TALENT trial was a placebo-controlled phase |11
study in first-line NSCLC patients who received

wo3bdwibaapi ne and cisplatin (this concurrent PCT/EP2006/004370

chenor adi ot herapy was the non-US standard of care) in
combi nation with erlotinib (;Tarceva(r) at 150ng/day

or placebo with. The pri rrar); ‘endpoi nt was survi val
duration, with secondary endpoints of tine to
Mubgpiﬁegmwth factos oniseays atoatribiz® tduhatprogresfion @esgowmswyal of

TSR A RO RREOR o S c
smfﬂea ail ssobnsigeakeg] thigugh dhe ahesphatidylnesital -y Kirasad E13K)/Akt
MGy FRE HRVES ﬁt‘ | 2@l 450 Mkt & sth’ﬁﬁlaa_eﬁLzﬁw bl rdtﬁér g’i@ﬁrth factors,

t|ve For rlma condar
I{I‘F’léslé‘g\%%‘ lipgremiiAgor: albli’és%g'h’éi)f t $f8?m%|f CHtfr #t Interleulns 3
a(n?ﬂai CIQl\éa:ﬁPée iR UBmS ld€ mt hes apyall ghosphoapateé (PAKT) in a similar

Q th ncita
G SR P EIRL S BRI i cogrggrminal
chblnliBnQ’]COI 23 (2004) 617 (Abstract 7010)). Identi cal
results were seen in the US-based TRIBUTE study, with

ngdé%'iﬂ ZT!&c{é\J SLER %6‘*5&9%1 @glu@rpgag%re@m Hc?a&e}ec&a;ﬂ&f *%P‘I‘ERUEGFR)

Meet i n
tEosweddnatg &nh rm@q (s that previfes WW#EPS@ tp ppgients with non-
s&éﬂﬂell)uﬁg“&%kéﬂﬁsm]v}ﬁo hévelfandte ﬁﬁds chemotherapy when used

aﬁ%{?@g gé%ﬁ:(wzbl @3?‘}1%8) p@'l I I | far¥% A RS ﬁtlh%led in various

tflb]l@f apylt or nbasiial | - celanel ung1scanc§|c(3(etl8ﬁn@he@m G2-bis(2-
PSRRI dfupA eLadest cal Ly siani T cart
vene

insurvival wth erlot| nib (6.7 m)nths)
nﬁﬁred W|th pl acebo (4.7 npn
bENT rtaiak maataemlaﬁebc)tq@@trpﬂ%@bwakﬂ éwdasfm “frst-line NSCLC

PALeREr KGhs | ReddRRd S MBéhcieine | UG 326pRt@r dfMs t h@nkurrent

ggélg£4d?é1mtgrgegﬁ%%$ Itﬁe glon?ygnptleg%% E ugeiinga}:g’mb%tmtion with
eklorait (Dateradat prnedsy o t;ﬂlat&tf) IWlItlnl Bh¢ Ipresaq Tdddpoint was
sH,BglzvaI -lc-lr.}ﬂ'%l gg%?ttélgs%é%rgéé%lgcgﬁ/m?@ %fx&% E)%l%g?&%ﬁt {e‘sa]%nse rate;
dyedtian of beapnnsﬂaemwmetdpnyettcesmdstphmmmdysmmcl payammjeters, and

c}iildﬂl% SENEETHERPRRIR And FHERD @(Ipressn;mategfsw&%ogé‘a assessed. A
1|nvest|gate 106 patients with é_\e%@ﬁ& {

stawiégis trs@pﬂmrmas oret Hag aysrall PHESP M9k fial was

nepaseh Gby llad ipBifnaaR dlnﬂefet{bmdﬁrb eeﬂfmmc;heren waatnoeaérﬁonstrable

U B A vt aEgilipt ol gyplain)
cgaipatadrnwith pemetabimchntodspldtinoatvnhEGatimmepy Ui .teqal., Proc Am Soc
cﬁﬁ,t bﬁgélszfvw&gmfsﬁgmggg%m% YA R ) r\ékaﬁs%re%eeﬁn the US-

7- 1052 |nvest|ga e
brgig ERIBA T e study, vmbyr plinl RlmacerperRtin apd paclyeted (Jéfféat RS,

et r111 ng r@ﬁﬂ&bﬁc& el2b04 U RSCEANGRTIaR Meﬁﬁg Oroadeehgdl PBst—Meetln g

dvanc %2 Qgﬁf S‘]}P;’_ﬁv@sfr@%ﬁ z(héSJ &‘ t"i"bq%"%“?ﬂm Hiacebo controlled

pﬂﬁafd III stiuby (EGigleFidentreriotifibraapyconthey thrrdlrlyﬁ:ethé]hpy for non-

tive and pr ct er .
sBlafiesf' Mt o AT B (ERE NG PSR g oF hibecaly
sr@rﬁmnt paprcemlmnt ieatedvahivith gdétinibnioy ﬂmmbﬁatroanpa'fed with
PZ% g_ancer 41 (2003) 15 123-130 investigate

pa |ents 0 patients per stage who either
VHIRE Weldles @?@&M% %M@l%ﬁl%&c%ar‘kgﬂ ifl R mallEll lung
expressi on correl ates
cengsr @84 itheir réf¥tersngrain ESER| lshlbéior IdUWsSafsTanmitall ol d Cancer
by the authors thenselves. Raben, D. et al., Int J
Radi ati on Oncol ogy Biol. Phys 59 (2004) 27- 38
investigate targeted therapies for non-small-cell
| ung cancer. Ono, M et al., Mol 20 Cancer Ther 3
(2004) 465-472 assay 9 NSCLC cell lines and treated
vvlth gefltlnlb Hrsch, F.R et al., Curr Oin Oncol
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Summary There is still a need to provide nethods for
determ ng the sensitivity to EGFR i nhi bitor therapy,

\vozﬁﬁﬂﬂﬁkbCU|ar conmbi nation therapies of an EGpRr/EP2006/004370

Ibitor with a chenotherapeutic agent In a first
aspect, there is provided aigethod of determ ning
whet her a blologlcal sanpl € conpri si ng human | ung

cancer cells is sensitive to a of

33i GEPTal O% Fwivertigts B matishs afiﬂggﬁﬁﬁp%ﬂs Sy > EGER TKI)
rﬁlﬁﬁ&hbﬁF They analyse EGFR downstream molecules as response predictive
(N-(3-ethy bi s( 2- met hoxyet hoxy nazo

nglpgenyl
akgusa fer gpiiaHg &0 c%mﬁth%ﬁ@béﬁﬁtsra@t a@%rh@maﬁh@e Yipgp Fancer.

%%BHOSI NYetdgt emcnlgsg(idmm M85 9XBI qs&ésagat@fms tlents with
h sphorylate AKT protein and _a phosphow a

Grtsidy Qirtars e LD s orasberarn ThrBSmYBHERa Sk slgsphorylation

RAYeBliRib FHRRP PPt dhith aBbarRBd ﬁmlfgﬁlanrden hm}iéa‘hté}rhnd find
corresponding to amno acid position 473

tb@foP@qusoFVltbh% -AFAROSEISLEmPeTs dhontsspitied srf%ﬂu@h hgnefited more
fA0th "Re @dr #aﬂ@ﬁts GAH ?Sﬂ&[}‘}gggﬁ’vé Rinfd¥s NPicakt, @, et al, Br ]
ositions 202 a 04 of MAPKI wherein the
&mm&%&?@%) Y7ot 03rpY sty (141 M%@w%st%'fh%ﬁad that pERK
19 RASRRYY )ﬂ ﬂBﬁ‘ Qnﬁlﬁp&llﬂﬁﬁ &b Acer rbnvcl Jsﬂﬁuﬁ@d"mlﬁl hdvanced tumors.

det er m ned Y det er nlng | evel of expression

Bign, s shalky gth@dOAin Pt 62005 ZA%ZE){NOM@H%?F% @ dpatygp with
&ﬂ% rm;chtm %eheme&gt)ﬁ %ﬁ@;phsal sefthe %@E&EW@M&B ;Jgsosuc

expressi on_of ate ot ei n and

lmp@stphf;Emdatr@@l GrperthpFaste Reqeﬁtoa Metasies iwahigneSmall-Cell lung
GROR HafibRd (LR %QﬁGﬁBCMuk%ﬁHa?Tt Hazll %ﬁ%‘mﬁm 41 (2003)

sensi'tive to a conbination of epidermal gro factor
128Hi30i inyestigeteo P npdientsl 2 peheHbtieer dpgeutvhe sighast underwent
1R04d; u‘v‘amda{eﬂ{dmﬁl g dErdilidlonerBRCEGRR LipfessiB¥ClorPdlates with
expreSS|on 0 osphoryl ated AKT protern and
p&ktaﬁxedesmpKTb? wmenln sigeisdppriayess mandengd by)thg aythors
e | t r
*9% RS RP ARl ) SRR GHRIGRSROP 1o S0 2778
lpmstlgatﬁ targpied dherapice for npesprbash élﬁ‘lgaﬁarlch’é 0n0> M et al., Mol
EHRSPIRLYA BloBs) ASLaps géssgf g r@siﬁ.cabsl mesmhqmélt&f sﬁh gefitinib.

MAPK Eroteln i's an 1 ndication ogi cal

Hiaseb) B Re ehdr iGirn §piv Bnsol 1hig08antlsr 1?@elleV1§W| the phosphorylation
s?aecﬁssbfhlfteaﬁcﬁ . P B@Jn'tﬁf‘m‘ﬁfke? %rdgerfm b ge’sgvafnhe fﬁ@&@ let al.,

receptor tor riotinib a chenot h er apeut IC

@gmﬂd CangerResescein (36050 28 1612%? Iélw%lg@ﬁea\ﬁ@éa cell kimas i gspect
cgfﬁcﬁ@é &nmlfyrqguwﬂe PERFRI RIS s R LOIPE SR with

uman cancer’ cells is sensitive to a conbi nation

sensityifydier FfeFR grlumtanf Beagmard; dceipi-of-ell Bepth) andhRiffarengiation 9

( ?\é t8'9@'§@)4 a ed 19 NSCLC cel] lines were analysed where Jr 17 exh1b1ted
yny eny bi s(2- et hoxyét hoxy) q i nazol

Plhtmﬂnah@l) 05 k142 a%@mﬂhéwaﬁéflKlWeDa@énQ efrahe Chaicpldepncer
S er i t e
OSpIL qut ec] '\gggﬁ‘ g9 T DScI H%)E%@éﬁ%ﬂ@ss%fn ereFAkt is an

ory a roteln in the sa
néﬂdtl@lOgﬂMiCpﬁ@@ph@rW@éa Kekinghing etcald Hywmin iMelscular
GRfiEs PP PA0RY 3b - 300D T RG ﬁ:&@géﬁdn@@gn&ocmﬁ%%%aﬂg of 33
1, erein the overexpres8ion of phosphorylate
NEQIK pationtsi il werd ggivsino pefiindlal insarmpeeotheragentéqahiseiding. No

o ¢

Htsnl RSB0 Ribeblioh BYSlect NEREP BRLA tevl BGER gene

shitudet EGTRI siginingpand gefitiob respones Hion KoH. et al, Cancer Cell 7
ryd.a

(ggtﬁ%%l %J?: %ﬁdgse’}%& tqt);]g%ce resﬁ x? aif ‘é gggfig,ng%@ls pAkt level.

Bobvasi, tB. Reett al. aCmn@gm&snsozﬁ éZOOébﬂﬁé’:}-ﬁﬁw grestigatd atQ HNSCLC

inhibitor erlotinib and a chenot herapeutic agent and

c) determining the difference of the |evel of

expressi on of phosphoryl ated MAPK protein determ ned

in step a) and b) thereby deternm ning the

over expressi on of phosphoryl ated MAPK protei n;

wher eby the overexpression of the phosphoryl ated MAPK



In a fourth aspect, there is provided a nethod of
sel ecting a conposition for inhibiting the
progression of lung cancer in a patient, the method
conprising: a)separately exposing aliquots of a

bi ol ogi cal sanpl e conprising,lung cancer cells that
are sensitive to a combinatin of EGFR i nhi bitor
‘erlotinib and a chenotherapeuti ¢ ageat fromthe

: pa@m@m with THMA phkiseipeession. No signilicant giffgrencgdip survival exists
I
COURAS! LA (G 0Lt Mrshoveler o, Cpatanand (00

proté€in and a phosphorylated
wmm utvestlganerthﬂrelamm @fispidennaltgrewidi By teskptobnphlt and

CRA BB P IS, R RORIPUL A B iR B

phemm dng|(aooe) I@RFES2 pelyeds i3 hNametastaguof NICER epatients Akt

?ﬁ%ﬁ%@ ot i NS&@ é:r aé’g t%::r Ont A t %F]\Q%&E{E%ésf{e {h%; tthar% Pl’ OI%ESSIOD

V\Bm delinal tJatt Sttahe Phﬁtveqatloﬂcaiqﬂces[iﬁ}ombf(zm 3788-3793 analyse

phor at ed pr.Q and | at.ed
%@ﬁemh%é?’ﬁ@oa@a% SR PN YRR non-smal
@m&»&% dahedt cell Itk @t Dawed, I, 1 ¢! Mbl Med s (20011) 4d0H4AE disdussess the
th st conposi },i on- mhere at |east, 10, %

oks @/ B BSECRS PepI ARG T K OB b M A et al,
phms RheH! RESTL (a5 PIIREi407 amsﬁga@ thé @ﬁgbmg/bﬁ&ednevalonate

MAPK protein in the aliq |caI sa
cRAt R ‘éb;cmlbltsr‘;be @@Q‘Emc‘bftr%%g?‘%?&‘lp FRetqragenp fo |
expreSS|on t he pho ph r e d protein and t
HogRie wphetds grdh e enatity FRE B Pgtueed i
bive) mmbs%a@he ef]_:ﬁ&ssmﬁnﬁa&tle domtesportstdo (BEHR inhibitor drugs

(RS eD i, iSOl A8 ¢ Bibolihrt DRAPRIARI o lertlifining.
preasiiided ta. epidenmsll gtoverbr ﬁuthngre&emam dml@nletoag e , disdesgd in
W Ca?ﬁg laﬁvqa%ll(ﬁ))l §99§cﬁﬁ£s' Rz A ebB) aﬂtxbodxes and’

e con aining. lung cancer eIIs t hat
aneths fﬂrttrea%ng cargrwith gRtitibB2 a@ﬁﬂ? 1¢5n PR Tpfhymanized anti-

hesPiioareuti c agent with the candi date agent, b)

- determning the |evel of expression of a

p hqorylated Aid proteirn and a phosphoryl at ed NAPK
E@@é%#yln the aliquot of the biological sanple

contacted with the candidate agent and determ ning
t'!‘lﬁ.ré avelll Phe&Kpé %‘i&m@@nﬂw&a oP Hél%ﬂﬁiih"gyﬂxat Rfsifividy to EGFR

B for uSerrsn o o o DA DT EBEBInRpigr wit

tchém@ﬁf&ﬁhpdﬁﬁ@ag@ﬁﬁﬂt - 4c - - In a sixth aspect,
there is provided the use of an Alct protein, a MAPK

hosphor yl at e ¢?§ 1 1

OB B i b b ssRify B adiebgfet g comprisne

kinumzin hgg taca cﬂh%@hﬂﬁi‘vy koot cfbdxbﬁi&ﬁormf@pﬂbrmabgroarth factor receptor (EGFR) mhlbltor
n for1€ ving.a candidate

e R e S A e

tdmemahﬁgfeaﬁfdga& 10é mbtisconprisieg i N a patient

| détennining the overexpression of a phosphorylated AKT protein and a phosphorylated

MAPK protein in the sample, wherein phosphorylated AKT protein is phosphorylated at

an amino acid position corresponding to amino acid position 473 of the Akt1 protein or the

MAPK protein is phosphorylated at amino acid positions corresponding to amino acid

positions 202 and 204 of MAPKI,



In a seventh aspect, there is provided a kit
conprising an anti body that binds to the
phosphoryl ated AKT protein and/ or an anti body that
binds to the phosphoryl ated Akt protein. Therefore,
in an enbodiment of the dischosure, a method is
provi ded of determ ni ng whether a biol ogi cal sanple
conpri sing human lung cancer cells is sensitive to a
conbi nation of an epidermal growth factor receptor
whendi thie bedrexprekica of hiswspltondaterha KT ipeotei andphosheryisdAGYPK protein in
conp |S|ng q§ternt ng the overexpression of a
phosph of rotein and/ or a phosphorylated

rot ei.n t he. bi ol ogi Yin Gh@phos h lated
overaeg g&hquelpgeg{pr 'OSphory gh AKT pﬁotlgl noand e
or tmnmﬁﬁemmkbéb&ﬂ@bammﬁlqgr ot e| n is an indication

t hat_ .t he bi.ol
candBAetErgping 1&% e%% R g‘?xtpt%gséort Pﬂp&{%’ N aw %M 38ld phosphorylated
epi dgapgl r(ﬁmlhbetfoﬁ@iaﬁipleroempptmg hunrﬂnlhblgtcmnceawﬂs that are not

chenot herapeut c a t not e t

of Trtar e sehneiotan et P i b FERR R

pho%mgﬂgr@gmagt@h@r otein or an ant| body t hat bi nds
to the phosphoryl at ed

_det &7 ﬁetw QFncg © r 8811 ggfprg‘sa% Pténs}ggqlftﬁlpﬁated AKT protein
humaqg batashof, HGIEVIARPR to‘sem Setaeiaidtii sep ) anab)cmtnyrmmmng the

f | wt hi bi t
Che msEREFHA PR Rheed A Lo R BRI R MAPK i

di SGHRRHY e overdplebich 7 fthe%ﬁb@ﬁbﬂy%daxmfﬁ&m anil e pﬁ@sphorylated
.inhibiting the progression

un
oot ISP i ot gaaton st e PIRRERLRBPF CoMgtong humsn hung cancer
Sep%l?stlﬁeﬁsf%%@ E&%uﬁ!ﬂbﬂ&ﬁpﬁieﬁﬁal%r&lﬂﬁfa&@twpt& adlHiter erlotinib
.. conprising ng cancer cells that are sensitive to a _
Conbndtachemqﬂl@ﬁpeaﬁcm i nhi bitor and a :
chenot her apeuti c agent fromthe patient in the

resence of. a es
gon”pg‘r? Erh gpg%\/é‘fm df P& bdF Ees sfngtrlt&g 9&131#' i?\er; bl(::f;al sample”
Akt @ngtighghuamd lung ranser cplos ghEHY tatié@nmm@nﬁ ER‘ raljgrowth factor recepior
the @dl‘il)' it erlohib b -Qi-glﬂ heﬁ)‘;‘ljm |7-%1s@29—ﬁxteﬁ6iﬁﬂ¥oﬂy)ﬁﬂinazolm—4 amme) and a

the test "conpositions and the | evel of expression of
t he qhhmstpmyeymm thi methpd campyising dptergrinipg the overexpression of a
pho ih%ﬂﬁ? BidbahBicBAlih WA Brchfiphosphorylsied at
bi oléﬁglgp[:é ﬁéeg ﬁ%liug%nt act ggl wth the 15}s Sphosp o
C onpansid aOtlIhKl&tlm)S coréspondingfo eminogtidppgitions §92 and 204 of MAPK,
conmpositions which alters the | evel of expression of

- whekn fhi evephpspimrof phasglbrylkied pAdtkepmicirial thedioleginal sample is
pho ted MAPK protein in the ali quot contai ni ng
thatdjgm‘%/‘e‘?bgnpom tion, relative to the aliquot not

cont ted W|t ] biolomical
I ea 43? %F‘gn)%‘:% pf%%ﬁeeﬂ t%#el&?]eivei o%lag%%grgﬁslech eorlt0 ogie
of tshﬁplp;hosphoryl ated Akt protein and/ or the '

BB A BB A B U B oo

and shiigle banei smghmﬁxrﬂn@&ncm cdts mdterepnhtﬁephmeyb abcanbmﬂdtlan of

prot i.n_and/ hos t.ed P e|n|n

Phe BPaaLEowR el SRE B B et

Wi t i3) ddﬁ&mt;ﬁgtthd:difmemdetolf the levsl efrexpmmon af plospHogrlat¢dMdAPK protein

seI ctiaqn of t ition. et__anot her
s e eGP SRR il od A BB E Blesphoryard

canMﬂ&tﬁo&@ent is provided, said nethod conpri si ng:

a)contactin ot . of
N BN AP R i PR Gon o
E@B safple Bbrhﬁfsu@flﬂm niﬁg amtcbxecreape lséﬂsmvagﬂ’tiomhnnhﬂmntdfemdermal
ndldateaené %} g theJe el
OB REeaF AP SO AY APEREIP RS EET and/ o a
~ phosphoryl ated MAPK protein in the-aliquot of the
bi ol ogi cal sanple




- 6 - contacted with the candi date agent and
deternmining the | evel of expr.ession of the
phosphoryl at ed Akt protein and/ or the phosphoryl-ated
MAPK -protein in an aliquot of the biological sanple
not contacted with the candidate agent, (c) observing
the effect of the candi date agent by conparing the
| evel of expression of the pﬁ sphoryl ated Al ct
protein and/ or the phosphorylated MAPK protein in
he _al i quot , of . the Io ntact d wth
TR A b SR A & ol freb QR E REproryaed AxcT
piloeinain O&fnhﬁﬁtmﬂ)aﬂlﬂdmﬁh tbtthegihﬁipﬁchrﬁatﬂhHZAPﬁrprdtthe for determmlng whether a

BRARRY ok lbpt'al Rabn Skttt oAb RE R i of cpidemal
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the | evel of expression of th S ryl at ed Al :
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of t tselextmg eﬁttdfm 160 Ebnfpoditiang vhivk aliers the lavhimf emehsﬂmbﬁhe
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proticidl e Hliqaonaf thalbidlogikrabsagiple, comtaditiPKtshotesti CﬂmP%mOll

ARG e SbFblpsCuf IRRRTANZ, 00 M
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t
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f1ui densmed; fo Eqr;p ipyieg STjghn emo Q%F %&?&gséa" rce.
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enen, synoélal fluid and s a to
bp he idetemmningihe levRleo! BFRSFSSIGR 8129 pq'g ief‘ﬂ!tego I?’%{e ﬁ%ng
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r ef eP® SPhorﬁﬁ ﬁ?oﬂd%mgg&tgﬁgamﬂ%gﬁac duct or
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phosphoryl ated am no acid product or phosphoryl at ed
protein in the sanple according to the invention.




The term "nonodonal anti body" as used herein refers
to an anti body obtained froma popul ati on of
substanti ally honogeneous anti bodies, i.e., the

i ndi vi dual antibodi es conprising the popul ation are
i dentical except for possible4maturally occurring
mut at i ons t hat nay be present in minor anounts.
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bei ng dpl?ég%vfﬂ ééh © egg‘f% i'ihe 8"“§1‘dﬁfﬁla§eﬂé‘?ﬁt qogpRting thé lewrl of expression of

Fur t her the pospliorylataid ke@sdteit ShdiBd Mo '
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each nmxpmhsidﬁaalftha @héspﬂlﬁ'}'laﬂeéAﬂﬂ ﬂr&&h grgj @9 af]osgﬁ]grﬁfﬁgﬁ MgPK
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ant'i body .according to the invention is one which
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eRaprael gravgb fagforireceptor inhibtenand 2 dbemethearapantic agent.
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cycl osphospham de (CYTOXANTm), al kyl sul fonates such
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such as benzodopa, carboquone, meturedopa, and
uredopa; ethyl enimnes and net hyl anel am nes i ncl udi ng
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trietyl enephosphoran de,
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novenbi chi n, phenesterine, -predni nustine,




30 nercaptopurine; nethotrexate; platinum anal ogs
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5, 21 MoR 00 tacteed withi the desh SOMBRsIH@R Whereit pRGY feast 10ty difference

bi Pd gglgfe& qi?e hlgfe? %f b %Seiﬁ’% Jfsh tﬁﬁghc%%ﬁtem(mmmwand/ or the
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A&4¥§?’¢3R@§q%%f§éf‘%@f? ugér?)ofn %rstelh'cul arly

preferred in this application are EGFR 25 tyrosine

i RSP uiPBERITRAST HRATbAR, B ilhosomitivinpi endiige EGFR
tyrosine kinase inhibitors as e.g. Tarceve.. A "smal |l

agans i previded saiganethgd compEHPEde or a pepti domi netics

Wi th a nol ecul ar wei ght |ess than about 10,000 grans.
REr  BMifatingaaf Aiqabt ¥f 4 Biblogdidabsuratie dbntiMifyupiganseepeells that

nol e. Preférably, . lJ. nmol ecul g | ' n .
o et i EGTRO MBI 2005 SO hgr RO e with the
ol egdidadateddlegt)t | ess 30 than about 5,000 grans per

l e referably | t han :

| cdetfisiofigioe {ovefoxpriiof {ok buhphaly LA RE: BSlcin and ora
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acceptabl e fornms of such conpounds. Therefore, in a
preferred enbodi nent of the invention, the EGFR
inhibitor is a EGFR tyrosine kinase inhibitor that .is
. a conmpound with a nolecular weight | ess than about
5,000 granms 35per nole, preferably |less than about




human | ung cancer cells is sensitive to a conbination

of an epidermal growth factor receptor inhibitor and

.~ a chenot herapeutic agent” shall nean that the

bi ol ogi cal sanpl e conprising human |ung cancer cells
Is-sensitive to a treatnment with a conbi nati on of an

epi dermal growth factor receptor inhibitor and a 20
chenot herapeutic agent in contrast to a treatnent
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par ti canladiglot of thﬂbxalogleaaltsamph roh eentigtechWithehetintlidate agent,

wﬁg?he$g%%%§ﬁ§ Cer?ﬂﬁ%ﬁ%ﬁ df%’géggqgf Bﬁbﬁ%quEIamIOf
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agent 1n c ras eat nent

gr owt lfardidatepgenberpitbedevelefi ﬂéipteéﬁwrapfathép vm@rﬂ@aﬁs‘\h protein
tA ha}m faHK&/ @ﬁﬁﬂeegﬁosmdrylaﬁampk FodTh SH Ghe allaﬁaaametbmloglca
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30 t | t ed ERK
Thi o prEBEanbrie Jraael o Ol o i oahar R Akt protein
activ aﬁda!doxamd phypisiryieted dVIAPKr profbin éa the aliquotydfahe biological

inre 0.a; W ce
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prote Nﬂﬁﬁﬁp fanceffeprofsheepndidagr ageak abl y consi sting of
- MAPK1 and MAPK3. The anlno aci d sequences of MAPK1 -
(ERIC) are SEQ ID NO 1) and MAPK3 (ERK1) (SEQ ID NO
mmﬁmMMMﬁmMMmmwmmMmmmmwmmmemwm'

B ol M Se B IeRkeh PO G 2 i oording to th
pﬂmmanm:phosphorylatlon sites in MAPK1 are Thr185 and
Tyr185 and the primary phosphorylation in MAPK3 are
Thys@ld 2nothelerTypd 2@ ofﬂnelsselovgmmm@m secardingrio 8 disgosreds
28 "t A9¥r #26hibilidd 6 %{Hn
|nve§%ﬁ%ggﬁ?§§gog¥g% ?‘?he %olycﬂonal A?ﬁéé of lung
s@Ptfh agai nst t he phosphorylated forrns of MAPK1 and
MAPK3. 10The term "Akt" protein refers to a protein
olﬁ1 ybmorﬂ&te{nle&anw bf terilikgjosore, segbmidf preducieeriyye

Iated seri t hr eoni,n r.otei.n ki nases whi ch has
BB g e epsrel Qe of HRHAY i SE T 57 picBbet a
(Staal S.P., Proc. Nall. Acad. Sci. USA 84 (1987)
'E{D34sﬁﬁﬁé’s)maﬂldklchﬁd1%g@m 1dmi£mﬁa1m stell. (@torahn analog or

5 ochem, AL OB o5 SR 208cklo%9) IO iR n «
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[PPSO s L0 e

i npof%lﬂs of derivadvathetephyith @) agmwva Y @sEqpt ﬁmr
(Dudek, H. et al., Science 275 (1997) 661-665) al so
'hgantoﬁlgp&ﬁl:gﬁiﬂﬁﬁt' of the-ﬁﬁgtﬁu?é' zmAkNSxtoteﬂf PHVRIPK prBRinUsed i n

I's invention preferably refers to a nenber of the
- plidsphonlaed AIQZEfMEanQ ghisephariyhagdo WKf pﬂﬂ&hy an antxbody

n Phos rylat i.on
SRV 1 ¢ Ris ?ﬁw‘ﬁﬁﬂgéﬂ?ﬁ&t@nﬂd oppafa Vi
(Meier, R, et al. . Biol. Chem 272 (1997) .
30491- 30497) . Equivalent phosphoryl ati on sites occur
i n Akt 2/ PKBbeta (Thr309 and Ser474) and Akt 3/ PKBganmma
(Thr305 and 5er472). The term "phosphoryl ated Akt"
protein refers to a phosphoryl ated "Akt" protein,
preferably 25 phosphorylated at the sites descri bed




are wthin the skill of the art, are explained in the
literature. See, for exanple, Sanbrook, J. et al.,.
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Har bor - 5 Laboratory Press, Cold Spring Harbor, New
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t Hoverenpatssion” isthersfose also oW%ﬂ%@éFFBVﬁ‘%ﬂ eﬁP N F&P’(ﬁs%"“ is
a led Hopyl ated MAPK protein determned in
stHeyf)reage an ) 1s at least 10 % More preferably t he
on_of
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e fon Ansivady” Aerei it P g, SopAsSh s apd sgecifically covers
MABt ﬁ‘fdﬁbﬁbﬂal dptibodies) gdlyclonat aﬂllm)ileanduhjspctgﬁtaantﬁ@dles (e.g.,

| east ot h e
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preferably 25 %to 10,000 % 50 %to 10,000 % 100 %

. to 10,000 % even nore preferably 25 %to 5,000 % 50
%to 5,000 % 100 %to 5 000 % 15In a preferred
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tunor or a netastasis (regional or distant) which can
be obtained e.g. by lung biopsy or fromother organs

of biopsy. A netastasis can al so be a gl
WQ@P%@%%@ Is e.g. fromthe liver or |ynph node &ﬁ?ﬁ%ggﬁmwsm

to be noted that such distant netastasis also contain
| ung cancer cells as the metfistases originate from

the lung. 20l n another preferred enbodi ment the
eatiloatiesi sreahighhe speafic ebeing adirdctady againtep wagle antigenic site.

Fﬂlﬁ@&%}a&r'&c Caﬁ%%?rra eas:l%\{ lonaPt m{boﬂggﬁﬁgﬁa%ﬁéq Wit dnclude

are a such as o
diffeere c batibodimadiraced negalinst r different efl¢tersaingntsofepitopes), each

ShsReRn e ShifnY P kR B ahaC DGR BN bAGY pntigen. In

kR Ron nbithéit epedificiay, E(dZﬁaonyclosalrmxtihodas @re 2dvantageous in that

hi bi t t. | ar | |
) B g 5L S BB V1881 Bt
trhbedcl ovel 't indidamesathp adtiar atdr aof gheparei’oedyad teingo dbtabed from a

%ngah gﬁ%ﬁ%&g&wﬁ }qu‘gleg?n ()g antl o !11?& & Jloqttlorﬂe coftructed
H(ﬁteﬁﬁ%ﬂtgtﬁi@dwﬂim dfakointibody byiang partlcular method; &or example, the

BK g’ﬁ‘g‘@ﬁ%‘ﬁ%@&g{lﬂeg thlgfeﬂﬁeg 13 acﬁoggéréctﬁgvﬁtéha%m %réseg }nv&ﬁf“on may be

friade Plyathe lhybhﬂoﬂllﬁthlﬁbdrﬂretf ééstﬂﬂedsb‘bdﬂjhiﬂmﬂ ef ak,hNature 256

e on, ove ress h s har
WBPE DAL B e grad iy sRanhitant P GefitR baae ¥ pat. No.
481 6,667)Ntchtileid) GragmieaBY esrhpyikd £porsips colfﬁm orethé¢tyantibodis
the phosphoryl ated protein and preferably not

b b at n. i
Iél:i)nﬁ? 1'/4?(1];8 i afl arﬁ%glen té)? ugt@{%sﬂ"ﬁgogi;fj@a EJ" g%e%ﬁlng%ra&ga , e,

a@rphpaphwlate@lrw%m ﬂm&gﬁsﬂ% Picialy gne capable of
pinﬂﬂ%jﬁ&t ltahtﬁ ah%ﬂmimh?medfﬁﬁl@ sﬁfcﬁtiﬂhmglﬁraﬁthﬁ)dy is useful in
or at ed rorx el nd fera n
Bl kitgsenre Aothecinusen T EHED T BROLN G P dpsgption is
bt w}hﬁdht leintds phoipherylaed IMABKGFWPIHISPHOMM pABTgprotein, it will
5| ! lpre %ren{ zﬂgf blﬁ& §B§§h%gfl?lg§ %&W L &ﬁfe)syﬂﬁl?ylated pAKT protein
gmopmsed \tb aheuoatplmplmwhtedawef’%@s |tla¢ aan-phosphorylated pAKT
gﬂﬁ&ﬁs&ﬂ&‘;’és t %rﬁﬁ&aﬁ@lgac@bg -RO&! WP %oﬂYﬁm@,{Jh&B}ﬁteﬁkMAPK or

rotein or t PK pr ni 0 0]
bR S S RA ORI oo PG CDenits b esteff binding of
ﬂﬁshhtl 20 2thenforPphosphoAkied. pRiteiherwilll e lelte theam 116% as
CI d seﬁ ny%é%%rﬁgc%%;emg P%nge%t elae hsor&lﬁg gﬂ\ﬁgbaghg}fms or
mlmﬁmmqfremjmeatmﬂ (Bia).eiln jother hwosds, nis sl dSPECIﬁcaHY bind

SRS TRAR o il AT Bt o oy il
bind oetdest not allhbingr agamhoppRiptegnMAL Ky orewzrwgosphorylated

FAK&?}O{&munoabsor bent assay (ELI SA), fI uor escent
nmunosor bent assay (FI A), chem cal |inked

[ nosqQr bent .assa radi o
CvRp g fsrimitinggr i it Aghemral sopRopey, THRL i B eatment of
elircte reaimplanh okaseterapbitih agents ecludedlkyberg agents such as

%8@%}%2 %ﬁ){ ?nd £9 gla%‘?ﬁle( @g&gl‘ é&ﬁmg‘gﬁ{bgghﬂgg&s s&g{ :Is' Bulfan,

&pﬂmuﬂfarﬁezmﬁnpxpowi&nef erigidiney yuch apot h@rzcréem,ercwémuone;
%'IPH &wt afd E%Obﬁw %ﬂ&j&&ﬁmlﬁé}e aﬁﬂprrﬁe?ﬁ}'d%ellaﬁl\fﬁés lifcluding
sternined’ usi ng sel ected fromth Ci1

@lmtmmsmﬁng of Zoﬁrléthéflﬂﬁﬁ%@ anfifigyy cyt omsttP?/tY enephosphoramide,
E}?GXEBE h&sPhabiaynidé MR OkinsétRFbRM e Ntitrogen mustards
me- |1 nked i munosor bent assay. In a preferred

enbodlnent of the invention, the overexpression of

phosphoryl ated AKT protein and/ or phosphoryl at ed

MAPK protein is determ ned by
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a) i mmunohi stochemi cal Iy staining the biol ogica
sanpl e, 25b) assigning a grade selected fromthe
nunbers 1, 2, 3 and 4 for the |level of expression

WO HBS/BHEphor yl ated AKT protein and/ or the ‘PCTJEPZ"OG/OO‘WO

phosphoryl at ed MAPK protein upon visual inspection of
the staining of the cells in9the biol ogical sanple
wher eby the hi ghest detectabl e grade for the |evel of

exBr essi 8@ ; g@f\;{mg %Qﬁ&ﬂgt er ?ﬁ]ﬁﬂﬁéj}?g € eestranaustmE,

1ﬂmsf:trhﬁie| mmhiomthztmmhemechlorglh@nmen@ﬂdfbhﬁqlr@g]iﬂ@aﬂe» melphalan,
r?g%pljlbq hnq) n’gfgé Pt]' %ﬂn@ }%xl'éﬂn ﬁ@edtrgfoﬁﬁiﬁn&\é t hyhB®  mustard;

per cen age | g’hest det ect abl e gr ade .
nwopm;eas prrehires Wﬂgﬂb‘éﬁ’énﬂ(ﬂarqlf?t"é:tlhl fotepnupting, dgynigtine, mmustine,

lsa"i‘lﬂﬁhﬁnﬁzn dy Wb dtics NSudhurdRe raclglgﬁom@ﬁﬂs aétﬁromycm, authramycm,

det er m.ni ng.over expr essi o hor
FREFEIen TASRIPY RS pHAGEBEY e BHCHORPR br G iTon cffnomycin,

@irﬂh@ﬂhlﬁiﬂ clraffioingycie ﬂa&thﬁjrﬂi}eﬁuldauﬁfmﬂ)h&n detorubicin, 6-diazo-
| tip ation in e not
EABH RRATIUR  hd OR‘ﬁvg’ﬁ?f’bn B |e§érb¢’%\‘/'gd qifubicin,
nhetcelimnmmg mitetdyeins,a muug)hcadgceracpht inegalaypeinf i elivomycins,
0 f r 0
?@n c1ﬁ ggﬁﬁgltnbrg El g»ué C el(}fglt cﬁx QBhOrdbRGA, Etrepﬁtomgrm,

l’ése utic agent
steeph@drcm rcsdlngulemmem HRPFiAtiT &0

i 2ptie Sataholites Sych as
RRaRRRLY ke drbuPift G-PURNGlic akid Qn@h@ﬁ&f'@{ch | a@tcﬁdopterm,
MAPK protein in a sanpple fromthe rgﬁlent ¥ 6
etV BTy PRSP HETA IO, PSS e B fvdaribine, 6
Rethapeputine, hhosipriasyhideeandePlyrimilied amalags anch as ancitabine,
%g%ﬁﬁ%lt Oéq aZSanling’g at ' nt cﬁgﬁf)f Iet Sﬂl{lero%r‘rfldme, dox1ﬂunchne,

ion 't ac rece
errdmthimne,r flenutidine He ROt hadapg@m isachage miusqueotimostanolone
oﬁi(ﬁ{a Hgsqgﬁcﬁe%%ﬁ?er a b%&@?&aﬁe egﬁ‘@ | &N Ysuch as

I nent

e mst (0]
upineeiteryi mlée»tlﬁ60¥aﬁ9>éﬁlll‘i’5é4ﬂe) fqylﬂé aé‘?*e’ﬁg‘ pisher she ag frolinic acid;

a]égaﬂﬁx@h 0 raldo@h&.%hﬁiﬁ_dep r (%ﬂﬁ:bﬁdé;n d émﬁfol@hﬁﬁi&h Oﬁc}&ﬂ;at @hsacrine;
rotei.n in the ] {f%" paél ent diaziauone:
RASb b o B raRe B PG g IS B B desfctoleles s figgiauones
@for plidbsipd) elliptinivea addidtepetoglaicid; gdﬂidmantrpﬂeohyﬂrox)y.lraat, d‘ntlnan,
ERGARFS! il FATEL bRl Sk, pprogai
pheﬁamemperamulaqm pedophytiinia egéhzn sﬁhﬂh&r&wﬂmrp%g@%
ﬂbene {1§a'§¥%ﬁrafnr Q‘?ﬁ%&%l&ﬁn%ﬁu%hiceﬁﬁxdmﬂﬁa ePCH, 2, 2"

roma I nation of a epl

trighlogotriclamipgy a‘ﬁlthéncheﬁﬂfi?fé‘?eapeg‘t aé‘é‘g’nt m&‘jmomusune,
rﬁﬁbsfdﬂlt@;l ngmitbRc@ilf f pipebeemad; tfreytbsivel abbiavgidesI'Hn-C");

lo%plos ngonrx el,a fo efrbé}f-rtaxanes, e.g., paclitaxel (TAXOL®, Bristol- Myers
Squibb Oncology, Princeton, N.J.) and docetaxel (TAXOTERE®, Rhone- Poulenc
Rorer, Antony, France); chlorambucily gemcitabine;  6-thioguanine;
mercaptopurine; methotrexate; platinum analogs such as cisplatin and carboplatin;
vinblastine; platinum; etoposide (VP-16); ifosfamide; mitomycin C; mitoxantrone;
vincristine; vinorelbine; navelbine; . novantrone; teniposide; daunomycin;
aminopterin; xeloda; ibandronate; CPT- 117; topoisomerase inhibitor RFS 2000;
difluoromethylornithine (DMFO); retinoic acid; esperamicins; capecitabine; and
pharmaceutically acceptable salts, acids or derivatives of any of the above. Also
included in this definition, are anti-hormonal agents that act to regulate or inhibit

hormone action on tumors such as anti-estrogens including for example tamoxifen,
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protein and/ or phosphorylated MAPK protein
determned in step a) and b) 25 thereby determ ning

t he overexpressi on of phosphoryl ated AKT protej
H8&¥hor yt ated MAPK protein. The term™" be#%ﬁa&{m”m

means that the patient does not have a benefit froma
treatment with conbination-dP-an epi dermal growth
factor receptor inhibitor and a chenot herapeutic

%%%Ré rﬁr&éﬁmagé‘%hlﬁﬂm 4?5?@151%63"\411 H (ﬁ% h]@ﬁff&ﬁltnomfene,
fact or

rece I nhj bi tor aI anot qr
ffeqe, &d lé?ﬁigdpmtstq;ﬁ AHbtorerHeRS ﬁres "(5’(5’(3)?“ rogens

Lt 4 ﬁlﬁl§m§cﬁe t D@yt ED hHEMhﬁhﬁde,AléﬁFﬁﬂﬁleﬁlaﬁth godehelin; and

anti body at bi nds t hosphor d NVAP
fiSf”@F‘?Pt}Cé Geepile iserith PhGeRE e Sty %% Jbgire. The
%Htﬁbﬁie@mﬁt Sdgﬁﬁt" hitseH ncanulbg acamalginatienl lof dhsxmcal compounds

f
SR Y6 e Bnes Sh b L A8 s G, . he
d:ﬂnbmhm:stnalylbegemchebmem@glananbut@ﬂsq he qnhplehn/i prelitaxel, cis-
Q‘ZLHP&’oc%iaxéle cgcgflﬁtnrgl An&ADARS ﬁEﬂn@i@atflﬂél affYphitin, Bp c&ﬂi@plaun/

Fogr ess cancer I fi a patient 18 provid
dmta@k hod conprising: a) separately exposing
al i quots of a biological sanple conprising |ung

Tﬁ@&% EEGE*R sHiPRGr" %E@rsst%rhstHeté{ﬁuﬁ@ agerﬁ ki iadd tmE@PR and,

E d h t
Sbtionsr BRI PEFR Hatioh Egrhiss AP Svel fePRotint Alkibodies
srahpaail tm@l@ﬁxlesb)hat G td WG AR Exhmplds ccffarmbpdes s¥toch bind to

PRBRTRRIRLMAL R (KYOPICREHD B, Bt POORRIP ORI PEs07),

MAb m(@”ﬁﬂédCRLt%GBhd\/lﬁbs‘ﬂSc(&%|CtRloﬁ%0 reee {5 4,943, 533,
ﬁ?élscﬁin %%pilﬁs%ﬁ%ﬁfan{sh&epéws BRAY Wk atifgheAkdd 9Q9t(@2rzs or

or th | at ed PK pr ot ei
Ftutcmaboul%ﬂ%'r@s S EROARR PEBH A Dt VCLdg o210,
Hﬁ’ﬂBﬂeSS YstedRSInCcO) aﬁﬁb&nésl thek lﬂﬁd tPpe IihﬁhutzﬁﬁtEGFR (US 5,212,290);

bya gﬁg@gmg iPhrct oyl BipCHGFR s EHEHEITh B8 Shon.006
@i’tbhphﬁhyilﬂftﬁﬂlmt ;bmi EGIFRL msudtp as tPtBé( EGFq(mQ WO 98/50433,

n'THQ fntltlg ?(iﬁafg ?ﬁt&%ﬂr}nﬂﬂ l?\lé &fhé @éda\tdt}\{ q cﬁr&t&-ﬁ@ agent, thus

mera@mg aanmummrugm (5sesl P8 EPLHRR? 4@& éﬁerﬁlf]BHtF%\/‘émbH)
Etanﬁﬁ@sr 88 $hial Hlfoléchﬁes nhassmarw BOFR Mcluder BDE83D andiefitinib

R ] S B PR S e A8 acro,

SCNIPDS($U 3278 Gugdie). Pemizulasly pyeforedsinothiohpplimtial are EGFR

RO Bt i re” B U cfthgtp anblBGE RGN Ol Rinase
inhibimontaact.gd Tardeha t heh t'emall conleselet ican be e 2 PePtide or a
E‘J-.]’fodg tﬂgﬂcsf ?Ehtzpﬁ'fﬁ?e{lﬁ? Weﬂg,‘?lt ‘Péss ttllﬂﬁl ok 1@@6@%&:&5 £ér mole,

rence of f [ evel . of FSSIOH
priefosthl s Eﬂﬁb ﬂ}ﬂna‘!tédlt Ab@ﬁorﬁfﬁflépﬁf Q]@ e. Preferably, a CSRaIll molecule” is

, Y2k GrdNRK oP i r@dric lcﬁm%bﬁﬂd C\)Jlth S ﬁhblel:@laﬁ We%ﬁt less

% f f
@gﬁ ggﬁ ée(bgr;%ﬁ(geﬁ ﬁ%‘;lf/’l ng%{f%kﬁlfgsgtpg? a ?]lﬁ&n(g))l) gﬁms per mole,
ﬁhb@éS éﬂztélbﬁ}i e&s MhRK BOigeins iper smele, andi saltat ebtemstan80other

Eﬁargy&%gg %ﬁCCSP a%g E)E-WS ftsng'é gb%&%ﬁﬁ@% fl’eh%l"efwge}d g:fﬁ&l-:ferred
ghbsdiheny | cft the M&(Elmqm,otth@EGFR] lghérg;tog)ls ias EGFR| tyaegine kinase

0

il e i < ogipstall vl & frvtrgler heditiesSihpiboth SO grams
peemeles brafersblyessprobRt bAUNRIBY BErcPIcaAaf st cters, and
@éﬂ gﬂﬁh}élc@&ﬁan%l?&g%m Rirfs e 5T BEpbind TR Pty Witds, the

to 10, 000" or 50,000 % The dlfference of the
| evel of expression of phosphoryl ated AKT protein
and/ or phosphoryl ated MAPK protein determned in
step c) is preferably between 10 %to 10,000 % nore.
preferably 25 35%to 10,000 96, 50 %to 10,000 % 100
%to 10,000 % even nore preferably 25 %
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to 5,000% 50%to 5,000 % 100%to 5,000% WO :
2006/ ;19980PCT/ EPZQO6/ 004370 - 18 - In yet another
enbodi nent of the invention, a method of derl 5@1%3@06/004370

WOHAH1II%% agent is provided, said nethod conp

a)contacting an aliquot of a biological sanple
contai ning lung cancer cel l-d1lthat are
sensitive to an EG-FR i nhibitor and a chenot herapeutic

?ﬁ?ﬁtinmibftgr #shs Ol’ﬁ%&ﬁ{lfjﬂhg@;n?}ﬂﬁg EQER t&@mn@%ﬂs@‘a%ﬂﬂ and that

st miotecalad weight Aesé?q%%ﬁwy% it ?&?m:kerpﬁneﬁepw grably flgss than
Adud lejOO Ofrafnd %ep ind189h6R! pefiitile 169 Haacs®@dgaids ek Beole, and

cand| ate nd det erpi ni n

Jipreeisss, and Bt armsystmﬂ% &aﬁfiﬁ?r%%%sgﬁh = crgpog
the phosphoryl ated MAPK protein in 10an aliquot of
thendtadingiic ahe S:Béfﬁbﬂlefnpéumngmtkﬂ' -diftubradkexycytidine (dFdC)
candi.date .a 8L
Wgﬁg lﬁlﬁtpé’rlgg WF Y ‘%ueﬁﬁar i rg?ﬁﬁrbﬁ lg\%ﬁﬁgkhfg%&)‘gﬁbose molety
m‘ntmhetmﬁscpﬂmm atbats etithal’i-ppsitioe (s¢e Hetitenmnm Heet al., Cancer Res
tgibgf éngg WJ&IBERE% e}n alllablR€1 A GeAlHe flond B Lilly and

ogi' ca

contacted wth the candi date agent
@ﬁmpﬁhblnél@éw@fs ladianasd$dn of the phosphoryl ated Akt
protein 15 and/ or the phosphoryl ated MAPK protein

*@gﬂpﬂ?ﬁﬁ' ds Qﬂdgﬁ ta}ﬁf)u gt Bhiobpglicatibn ik&hplcﬂemoﬁlemﬁﬁtﬁ:i@dt cis-
ndi e rivin

HeismiosTafgnutiGuim P 5Shhe g mmiaply duliis platincte

ﬂbfnfhﬁ:&nleh{ybstsmdjb Chmphmyu MNevoYoxkx pi¥e $5ido Cistplatire’ is a heavy
%§Q€ ex%)gg.u pgeﬁ{rgl ?ﬁﬂfi’/p{lﬁg %H@TQB%&E]OJWM &floride

eimn ogi cal
ganplaadcwnmmwamqimﬂqsen&mmﬂ@nagent and the
| evel of expression of the phosphorylated Akt protein

Mdﬁ% thhfie Fiﬂﬂa%@f&oﬁr Ylﬁ@é)@ﬁ‘es'%ﬁ&h@f 64 Bidlogi¢ul tsi@ple comprising

of the piol cal not onta
RHBe s atE calbissra o f ambainan of pi ASkFr Bowth factor
tebepton ghibiadeand) al’tthenﬂﬁﬁrqfemltla higynt”tsheﬂ oldafethen the iblogical
it S e RER TR e AP IO AR AT AEALA! hih 2

nin
¢omaisma12®1 %of I\/Bne qprcbmnlangyawth hdactort f’@F%m@]é ﬂum and

)C’r?it Bﬁiﬂy ﬁ%o‘ﬁtraﬂrlg SRPQENMEALGEh Mplﬂ&%aﬁ |gfbwth factor
osphiory

at ed pr ot ini

e hloaﬁotfrf-'éﬁméﬁb%} AEALS ¢ fﬁi??‘? & eFFéét“Eﬁ to” or
tshewhiRy E'reé?:ﬁoﬁﬂﬁf’ Eﬁlaﬂff sidtoa p'bﬂ:h}bhaheﬂis#\iﬂbqneﬁlt & a lung

) SRR AR | SRt i i
H¥nsitife t% 050 Aredtment] witBa %mbhatmnfcﬁfeare m:peiermalt gr@wth factor
Jegéclﬁﬁl)r m}n %(o‘%r asl ﬁﬁp%h%ﬁ%qﬂoar Yhiah %gn%-{ t@ﬁ@xtegin@ent with an

OSp ory teln et erm ned
q:uégmﬁj gctamthkfgctgp recspion, 1@!@@1th algge.ojos meanythat the patient will

S EEEBRCS RE HdlEmbRvel of expression of
phosphoryl ated AKT protein and/ or phosphoryl ated

&mgﬁp &)gggéln{sgae%{eyn%ge 7 Il?}g@é{eégov\grveds cﬁoso ic rséanney threonine
@eﬁﬁ 14928 ORI ELRANO 66 QRRdgEROactivdied -prptedf &irakdsy(MAPKs) or
R R O R
sb@roapso BRK30ARG activated and tyrosine- or threonme-phosphorylated in
response to a wide variety of extracellular signals, including osmotic stress, heat
shock, pro-inflammatory cytokines , hormones, and mitogens. The term “MAPK
protein” as used in this invention preferably refers to a member of the MAPK
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ent I n anot her enbodi nent of the inventi on
Woczg

In a preferred enbodi ment said candi date agent is a
candi date inhibitory agent or a candi date enhanci ng

2006/004370
dRle agent derived by the nmethod accordi C%/Etr

the invention is provided. In yet another enbodlnent
a pharnmaceuti cal preparatioﬁ2conprising an agent
accordlng to the invention is provided. In

P Lobdid fa?m:}lggxlh A %%dﬁﬁﬁféﬁer 16%91'?{"&1 gqgomdpm 51 MIEPK3. The

nvention tion o

amnpaadt aeqnerfcm of MARK:h (RED giie gEQﬂpo@peég apd MAPK AERKD)
ﬁ% NOMY Ghe LIRS ax%fmp&’dld@&}ueﬁfestah@ ehéntRAtbyothe ARNA
0

i 2 s ernensoonid o NESd e bR SRYER0 1D wo: s

Y MALR |3ZTHz9plliﬁﬁr)ﬂ§H@Bpﬂafy&t@@e;ﬂés indelAPKT1i azel Thrl 8taad Tyr185
t
g}fg ﬁ]i?e(r: ngllnﬁaall’{f] &}H%Bg?lafga%é)lgvgl %ﬁ? rg ofhlb@?. aﬂ]darf?% These

pldspRsRcivh i sital laye ailsoe picogrézednby the mutlboéyu lisesk in the present

and §£1id 40 €he phosphorylated
@m&ro&ai fEABY) flehbiitbg iR IR Gl e phosphonlat
forms of MARK hedt MAPESE Wit h a pharmaceutical ly

acceptable carrier. In still another enbodi nent an-

THE tPfnOt AP r&eMAPé'felB rgtLprivteid dfhbs ﬂkﬂPﬂBa‘hﬁﬂarﬁﬁ)t oPeecond-

protein, ryl ated NAP rotein t
BEISERACT \fé$‘§}gtS‘i? PR b goans e b ao R, Bl TR frembers
Rimad PikoyPKBilphat Ak 2IPEBbats (§tealnS.Ps HlsedNatbrA@ér Sm H§A 84

flr?gﬂbgqﬁa%ﬁgﬁgng 1393(0:.'3)/13f aﬁl%lg?e ﬁfféﬂganzil ﬁogpﬁs'ﬁlbﬁ{hﬁ QBiophys.

rogressi % cancer 1In
Rest iGomtm. 267 dmﬂieﬁméemcwwléﬁ KesPeiivehyt |T("51ﬁ isgforms are

(;31&1010 ofONLEAP! fleed, GRARYI Sbf‘g ‘,E‘ AtibROdY agabbsde to
b el 4 P LI
lxlts:ct:ésbé/\@ﬁlﬁ)rwhtcﬁé Qaghlhﬁaguseﬂdsmﬂwéalhgn:c?gth (Dudek, H. et al.,
?ﬂ%cgé?%?f@%ﬂG&%%ﬁ?} %P% ug}or%sn sxso'?‘ c neglrny“}r@let}ttgt%ld Ths used_
inulleis inmentionc puefechbly gefelry tcEmoemmlpefr ofithbubkf, protein family
%{rxﬁ% éXgO@C% %'leljabﬂ't gﬁ{shsrtﬁgog IR, leEtZCandr KkBg P‘BHE pHoflation of

ng ‘t vent | o pre era ¥a@nla b
AkrHRIGRE sesprs en §wo shiesy Fhe | pedker Seim o {Mkosalts Beite 1488 {hem.
ﬁﬁ%@@) 3d4bu@b@§¢)e E&uivﬂl@ﬁﬂﬂ&%h@@latz@ﬁ%ﬁ&s ¢dciAn Aki2/PKBbeta

-chepgcal 11 nk t ass égg:L A

FHH'?S%I L neer ag)s a@“mﬁ%% I ot £ gserm} The term

: £¢U ﬁl&teﬂh&t”%&ﬂﬁ%f&l%&@ﬁﬁﬁ'ﬁﬁ?ﬂ%d/ WB}?@)telnzpreferably
)

Fofied SO HEC A ST Bl DB A e

fts¢ imeintivonpre§asblySpefkisr timaAkzayeler sehdhe \MAPKg PTOtem ‘family
Eﬁ#gﬁ&?@&gpreﬁ?%l Qonﬁﬁf Re afm&’ M AVK Sl oA I@XEERIsE known as

sequence

heman mdpbmm@ﬁ/'dﬁé?mge @FOtFng gé{ﬁs ﬁ%&@{%ﬁ PK8pha),
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Fi gure 2Kapl an- Mei er curves for tinme to death (OS)
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randon“% assigned to Erlotinib/GEnDitabine/Qﬁgy

| acebo/ Genti tabi ne/- Cisplatin treatnen
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occurred). Figure 3Kaplan-Meier curves for tine to
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rogr essi_on/ deat PES) anal ysi n A t ingit
ok BmomrRe Cald: SPrvhianary Aeel Jath dots CAft M. Sea),
Bhigticiotid &spnthiesibi- e PEicsipd] aApprogch) IRk Prpsactédy Hames, B.D.,
..tabi ne/ € spl atin. treat ekl L ek h, IRL
SenEe Sos Grh gt Rt ASE ARHAEphe £ raliar Abfronc
PressyilA85;eahdefsories, tMethede in Fagruploan) Acagigmig Bress, Inc., all of

B HS e et abn i anmioin.

ng ) t.e& w th b
Pblisaiiensaagptionast heroy f4mya 883@5 e patrReTRLed erin by
RMMRiceH Score > 100 (H) with patients with pMAPK
H Score < 100 (circles indicate censored observation

bddro04370

e b b apon. DR SR PGPl Rh R whether

lsivtogixal famiplé comptising @atﬂan(luj@ cameen se8s i sanwiiyy Q1 combination
%r al%g%ﬁ%e??,a witR ety Itepep%\ﬁ bitorad € pitierﬁ&@xeﬁ@m dglgt, the

ncitabine/G'splatin (A). w
methodhevraprising absteraining the) Q‘f‘if?i‘l’cr?sélgf’n%gf phqspherylated AKT

%ﬂ%@éiﬁ %t@_ GFR %ﬁbﬁ?m‘i’ﬂ_§ﬁﬂ:MAPKI’prbieﬁEitnhﬂlwﬁﬁdﬂo%ihﬂ sample whereby
servatl on wa er.m nat e e e e evgen
B8 QYFreEpTessien Qg]ﬂ‘g P}}@ggﬁ%rﬁgwg %l?i‘ Proteimandl or ttll'len%hc{sghorylated

' ﬁﬂaiﬁ}lpfcﬁﬁh inaaliydicaianthagthel Hiologuaksakple panpesiog hwingp lung

MAP S .< 100 P r
@%aﬁ"l dg %’%btf(‘fen?%? %‘eg?flcbﬂ@gﬁng ao%%%‘g??né'?ﬁﬁ’ factor receptor

inhibitor and a chemotherapeutic agent.

Preferably, in the method according to the invention, the overexpression of
phosphorylated AKT protein and/ or phosphorylated MAPK protein in the

biological sample is determined by

a)  determining the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in the biological sample,

b)  determining the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in a biological sample comprising human
lung cancer cells that are not sensitive a combination of a epidermal growth
factor inhibitor and a chemotherapeutic agent,

¢)  determining the difference of the level of expression of phosphorylated AKT
protein and/ or phosphorylated MAPK protein determined in step a) and b)
thereby determining the overexpression of phosphorylated AKT protein and/
or phosphorylated MAPK protein. '
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cmwmatﬁwhbaﬂmrﬁlatqd&%vmﬁetisPé dhosphogylpted M MAPR protein
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BTt o:oeauenam@xs (regioppl or Bigerg) éVhiclBFfmer iebtaigerhleygs by lung
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ratory tunor’ bio al rth
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metastasis also contain lung cancer cells as the metastases originate from the lung.

In another preferred embodiment the cancer is another cancer than lung cancer as
pancreatic cancer. However, other cancers with solid tumours are also feasible such
as ovarian, colorectal, head and neck, renal cell carcinoma, glioma and

gastrointestinal cancers, particularly stomach cancer.

In another preferred embodiment the EGFR inhibitor is a EGFR tyrosine kinase
mnhibitors, particﬁlarly small molecule EGFR tyrosine kinase inhibitors as e.g.
Tarceva’. Therefore in other words, in a particularly preferred embodiment of the
invention, the EGFR inhibitor is erlotinib or N-(3-ethynylphenyl)-6,7-bis(2-

methoxyethoxy)quinazolin-4-amine.

In yet another preferred embodiment of the invention, the chemotherapeutic agent

is gemcitabine and/or cis-platin.

In another preferred embodiment of the invention, the overexpression of the
phosphorylated Akt protein or of the phosphorylated MAPK protein is determined
using a reagent which specifically binds the phosphorylated protein and preferably
not specifically or not at all to the non-phosphorylated protein. Preferably an
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roups eci fjcal

wmsphwlatqd AKe prateereoa(he)plwnlmrﬁlafqdoﬁ‘m%( p%@n apg preferably
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BN RARnBEHea P efairad @ntbodimelt @ the iaeenitiougthe platspbiorylated AKT

Th f ud

A
IﬁasgmeGBR)f thERR}1 pm@n ocarte MVABK prageioriap h@s)tlaief\’/\a%ammo
Eﬁl‘l r%'s:?iogg cmr Oﬁh{ I &)allm&ﬂnt Qaglg(y&ftfﬂns dand 204 of MAPKI.

eC| Fc an ri al._and met hods:
Rilefemtdﬁl tl@aﬁ‘pn@s aClQO%ﬂé’Pm:Fk‘éfr then MARKG Prakain i dhe gpyipg acid

s‘éguéhcﬁ %E@fﬁ) ROPI & ZQAEd]tﬂéalﬁﬁ{d £ & Euézftre OB CAKT protein is the
rmalin FPE) tissue blocks

I xed par in _enmbedded (
FpB Ack sefugnee ﬁﬁ@r@’aﬁ@ Rdd®bten received. WO
2006/ 119980PCT/ EP2006/ 004370 - 23 - Anti bodies for
TiRGe bRShbmodiffEamng etpep bbintinnSbasseys whidhr may bre msddi inuhé method

3£ the AR glguk?e% 3%, (@Y al,80L 8idite8 ARG SR b8GF (ELISA),
fluorescent immunosorbent assay (FIA), chemical linked immunosorbent assay
(CLIA), radioimmuno assay (RIA), and immunoblotting. For a review of the

different immunoaésays which may be used, see: Lottspeich and Zorbas {eds.),

Bioanalytik, 1% edition 1998, Spektrum Akademischer Verlag, Heidelberg, Berlin,

Germany. Therefore, in yet another preferred embodiment of the invention, the
expression level is determined using a method selected from the group consisting of
proteomics, flow cytometry, immunocytochemistry, immunohistochemistry and

enzyme-linked immunosorbent assay.

In a preferred embodiment of the invention, the overexpression of phosphorylated
AKT protein and/ or phosphorylated MAPK protein is determined by

a)  immunohistochemically staining the biological sample,

b) assigning a grade selected from the numbers 1, 2, 3 and 4 for the level of
expression of the phosphorylated AKT protein and/ or the phosphorylated
MAPK protein upon visual inspection of the staining of the cells in the
biological sample whereby the highest detectable grade for the level of

~ expression is assigned,

¢)  determining the percentage of cells with the highest detectable grade in the
immunohistochemically stained biological sample,

d)  multiplying the assigned grade with the percentage of cells with the highest

detectable grade in the immunohistochemically stained biological sample and

with the number 100, and
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PAKT (anti body agai nst phosphoryl ated Ser 473 of Akt)
pressure cooker 120C/ 5mn, citrate buffer pH9 1:450

yr204) pressure cooker 120C/ 5mi n, ci
buffer pH6 1: 150 GrbH, Berlin, Gernany or
| nvi trogen, Carlsbad, CA, -16USA) pMAPK | HC
pr ot ocol : ,

e)  determining overexpression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in the biological sample when the result of the

Zynmed 36-88 '
Wo#gﬂﬁgé%pﬂf 00 (avail able from Zyt oned pl,\/APK_ Ergg;?éﬁ%mo“m

multiplication in step d) is above 100.

In another embodiment of the invention, a method is provided of determining
whether a lung cancer patient benefits from a combination of an epidermal growth
factor receptor inhibitor and a chemotherapeutic agent, the method comprising
determining the overexpression of a phosphorylated AKT protein and/ or a
phosphorylated MAPK protein in a sample from the patient whereby the
overexpression of the phosphorylated AKT protein and/ or the phosphorylated
MAPK protein is an indication that the patient benefits from a combination of a
epidermal growth factor receptor inhibitor and a chemotherapeutic agent. All other
preferred embodiments described above equally apply to this embodiment.
Preferably, in the method according to the invention, the overexpression of
phosphorylated AKT protein and/ or phosphorylated MAPK protein in the sample
from the patient is determined by

a)  determining the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in the sample from the patient,

b) determining the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in a sample from a lung cancer patient who
does not benefit from a combination of a epidermal growth factor inhibitor
and a chemotherapeutic agent,

¢)  determining the difference of the level of expression of phosphorylated AKT
protein and/ or phosphory]ated MAPK protein determined in step a) and b)
thereby determining the overexpression of phosphorylated AKT protein and/
or phosphorylated MAPK protein. The term “benefit” means that the patient
does not have a benefit from a treatment with combination of an epidermal
growth factor receptor inhibitor and a chemotherapeutic agent in contrast to

a treatment with an epidermal growth factor receptor inhibitor alone.

In another preferred embodiment of the invention, an antibody that binds to the
phosphorylated AKT protein or an antibody that binds to the phosphorylated
MAPK protein is used for determining whether a biological sample comprising
human lung cancer cells is sensitive to a combination of a epidermal growth factor

inhibitor and a chemotherapeutic agent.
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1. Cut about 3-4 urn thick sections fromthe
Paraffin-Array- blocks. 52. Munt sections on gl ass

slides and let themdry over night. 3. DepargtcﬁJgﬁ)i e
3606/004370

WQHE/EPPes in xyl ene fol |l owed by descending

series: xylene over night - xylene 2 x 10 m nutes
abs. Ethanol 2 x 10 mm 10- -98% Et hanol 2 x 5 mm -
80% Et hanol 1 X 5 mm 70% Et hanol 2 x 5 min.

ﬁh%l %nr?él?err s r;ﬁnx}'n 1}{: %Fm}%%&@ T2 ABHBd Yt sEl@& a é()mposmon

retreatnent 15Pr e(si
&mokmbltﬁlgnhﬂ @twemom NR §aRGEr ¢ f PAHENtHS fPreY! ?ﬂﬁltbﬁ method
%ﬁ@g(}mH order nunber 400300692). Wash in
(1:10) buffer for 5 minutes 5. Peroxi dase

bl ocking Slides are mcuEa&)eq i.n.3% H202 for.

M nutcearately eupasing aligots Al diolpgical samp C%Ff‘%‘flg lupgs cancer

?gt I5 MQYthhﬂ(ékég%Ehﬁt_irve Poita tc?mbaiandas,of annBGHR irddbitom and a
uted in Tri er ' .

sol u‘fﬁ ermetutlcha@em, &ﬂlgr ye Ea entt) &y §/he(]§g§r%1gé %g% El;ﬁ?ahty of test

ant i cquipsjiimsERKL+2 cat no. 36-8800) diluted 1:150 on

H]e %n‘a;ga‘?-ﬁ;g%ﬂg }J:Jéfgpgzp‘f'esisiﬁmi(ﬁ aap%%ﬂgryﬁ%dcm%fein and/ ora
phosphorylated MAPK protein in the aliquots of the biological sample
contacted with the test compositions and the level of expression of the
phosphorylated Akt protein and/ or the phosphorylated MAPK protein in an
aliquot of the biological sample not contacted with the test compositions,

¢) selecting one of the test compositions which alters the level of expression of
the phosphorylated Akt protein and/ or the phosphorylated MAPK protein in
the aliquot containing that test composition, relative to the aliquot not
contacted with the test composition wherein an at least 10 % difference
between the level of expression of the phosphorylated Akt protein and/ or the
phosphorylated MAPK protein in the aliquot of the biological sample
contacted with the test composition and the level of expression of the
phosphorylated Akt protein and/ or the phosphorylated MAPK protein in the
aliquot of the biological sample not contacted with the test composition is an

indication for the selection of the test composition.

Preferably, the difference of the level of expression of phosphorylated AKT pfotein
and/ or phosphorylated MAPK protein in step c) is at least 25 %. More preferably,
the difference of the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in step c) 1s at least 50 %. In another embodiment,
the difference of the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in step c) is at least 75 %, 100 %, 125 %, 150 %, 175
%, 200 %, 300 %, 400 %, 500 % or 1,000 %. The difference of the level of
expression of phosphorylated AKT protein and/ or phosphorylated MAPK protein
determined in step ¢) can be up to 10,000 or 50,000 %. The difference of the level of
expression of phosphorylated AKT protein and/ or phosphorylated MAPK protein

‘determined in step ¢) is preferably between 10 % to 10,000 %, more preferably 25

% to 10,000 %, 50 % to 10,000 %, 100 % to 10,000 %, even more preferably 25 %
to 5,000 %, 50 % to 5,000 %, 100 % to 5,000 %.
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25at 30C for 2 hours. Wash 2 x 5 minutes in TBS/ PBS
bﬁffe{.d - 24 - Put Envision Polyner HRP (Dako) on
the slides and i ncubate i i fi

e ina humfied Chanbe{gg%}EP%(Qﬂ%OMS’?O

WO 29p6/H898% nutes. - Wash 2 x 5 minutes in TBS/

buffer. 7. Detection 5- Wash the slides with 0.05 M
Tris buffer pH 7.6 for 20 ml@utes Cover slides for 5
m nutes wi th DAB- Chronogen (Liquid DAB Dako code no.

372110%&%1&519&&3%& o% t{l@in\ém}m@n rﬁ REtIERE of \ﬁéﬁﬁn% t31ecand1date

m nutes to stop
@gu:hms previded, svid method comprising: Count erstain with
hemat oxyline (Harris Mnatorylin HTX 31000, Medite

%}Q ppysd E?ﬁtlln 2n alhr?uot of a Bidﬁ%ca%id@pi%bﬂhmmg lung cancer ce lls that

5 i #ejS§nsiTRefe an EGFR nnxa'gitor ﬂ&éﬁHF‘ﬁath&'é}P&H ? ageé}t \glgh the
15-  xMlded@e ageajer PAKT | HC protocol: Protocol as for

@ql\{APqu gren)a(,lﬂ%e gthe gﬁeggi f(egs'ié% gg nﬁh&sp@é@iﬂ[}; c?hﬂ?}gltotéiﬁ] and/ or a
phosphorylated MAPK protein in the aliquot of the biological sample
contacted with the candidate agent and determining the level of expression of
the phosphorylated Akt protein and/ or the phosphorylated MAPK protein in
an aliquot of the biological sample not contacted with the candidate agent, '

(c) observing the effect of the candidate agent by comparing the level of
expression of the phosphorylated Akt protein and/ or the phosphorylated
MAPK protein in the aliquot of the biological sample contacted with the
candidate agent and the level of expression of the phosphorylated Akt protein
and/ or the phosphorylated MAPK protein in the aliquot of the biological
sample not contacted with the candidate agent,

(d) deriving said agent from said observed effect, wherein an at least IO %
difference between the level of expression of the phosphorylated Akt protem
and/ or the phosphorylated MAPK protein in the aliquot of the biological
sample contacted with the candidate agent and the level of expression of the
phosphorylated Akt protein and/ or the phosphorylated MAPK protein in the
aliquot of the biological sample not contacted with the candidate agent is an

indication of an effect of the candidate agent.

Preferably, the difference of the level of expression of phosphorylated AKT protein
and/ or phosphorylated MAPK protein in step d) is at least 25 %. More preferably,
the difference of the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in step d) is at least 50 %. In another embodiment,
the difference of the level of expression of phosphorylated AKT protein and/ or
phosphorylated MAPK protein in step d) is at least 75 %, 100 %, 125 %, 150 %, 175
%, 200 %, 300 %, 400 %, 500 % or 1,000 %. The difference of the level of
expression of phosphorylated AKT protein and/ or phosphorylated MAPK protein
determined in step d) can be up to 10,000 or 50,000 %. The difference of the level
of expression of phosphorylated AKT protein and/ or phosphorylated MAPK
protein determined in step d) is preferably between 10 % to 10,000 %, more
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Resul ts: Analysis of the TMA sanple subset in
conparison to the overall study popul ation The

at i ent subset with sanples for biomarker an
Cﬁ?& Mfared - to the overall study popul ati on?"@f’?ﬁﬁooaooum

re_ga_rdl ng baseline patient characteristics and
clinical outcone 5paraneter<0-The sunmary is shown in
the table below. Min CI i ni cal Population . Patient

I b
BB B S AR i S g o
Cydbas s(edsB. Biogoalgtik7 1 jtign (SW t1715‘n3Aka emlsc%er Verlag,

Heidelberg, Berlin, Germany.

The following examples, references, sequence listing and figures are provided to aid
the understanding of the present invention, the true scope of which is set forth in
the appended claims. It is understood that modifications can be made in the

procedures set forth without departing from the spirit of the invention.
Description of the Figures

Figures 1 Kaplan-Meier curves for time to death (OS) analysis among all
patients randomly assigned to Erlotinib/Gemcitabine/Cisplatin
(A) or Placebo/Gemcitabine/Cisplatin treatment (circles indicate
censored observation times, when the observation was terminated
before the event oécurred).

Figure 2 Kaplan—Meier curves for time to death (OS) analysis among all
patients with biomarker data, randomly assigned to
Erlotinib/Gemcitabine‘/Cis}ilétin (A) or Placebo/Gemcitabine/-
Cisplatin treatment (circles indicate censored observation times,
when the observation was terminated before the event occurred).

Figure 3 . Kaplan—Meier curves for time to progression/death (PFS) analysis
among all patients randomly assigned to
lErIbtinib/GemcitabinelCisplatin (A) or Placebo/Gemcitabine/-
Cisplatin treatment (circles indicate censored observation times,
when the observation was terminated before the event occurred).

Figure 4 Kaplan—Meier curves for time to progression/death (PFS) analysis
among all patients with biomarker data, randomly assigned to
Erlotinib/Gemcitabine/Cisplatin (A) or Placebo/-
Gemcitabine/Cisplatin treatment (circles indicate censored
observation times, when the observation was terminated before
the event occurred). '

Figure 5 Kaplan-Meier curves for time to death (OS) analysis among all
biomarker patients treated with Placebo/Gemcitabine/Cisplatin
comparing patients with pMAPK H-Score > 100 (H) with
patients with pMAlsK H-Score < 100 (circles indicate censored

observation times, when the observation was terminated before

the event occurred).
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78.6 80.0 74.6 DiseasestagelV (% 67.2 64.8 74.3 80.3
Adeno carcinoma (% 37.6 37.9 41.4 46.5 #of netastatic

Wo%otﬁﬁ?gﬁo? 3.7 3.4 4.0 #of affected

Figure 6

Figure 7

Figure 8

Figure 9

Figure 10

Figure 11

PCT/EP2006/004370
221 -

Kaplan-Meier curves for time to death {(OS) analysis among all
biomarker patients with pMAPK H-Score < 100 comparing
Erlotinib/Gemcitabine/Cisplatin (A) with Placebo/Gemcitabine/-
Cisplatin treatment (circles indicate censored observation time,
when the observation was terminated before the event occurred).
Kaplan—Meier curves for time to death (OS) analysis among all
biomarker patients with pMAPK H-Score < 100 and pMAPK H-
Score > 100 comparing Erlotinib/Gemcitabine/Cisplatin (LA,
HA) with Placebo/Gemcitabine/Cisplatin  (H) treatment,
respectively (circles indicate censored observation times, when the
observation was terminated before the event occurred).
Kaplan—Meier curves for time to progression/death (PFS} analysis
among all biomarker patients with pMAPK H-Score < 100 and
pMAPK H-Score > 100 comparing Erlotinib/Gemcitabine/-
Cisplatin (LA, HA) with Placebo/Gemcitabine/Cisplatin (H)
treatment, respectively {circles indicate censored observation
times, when the observation was terminated before the event
occurred).

Kaplan—Meier curves for time to death (OS) analysis among all
Placebo/Gemcitabine/Cisplatin  treated biomarker patients
comparing pAKT1 H-Score < 300 (L} and pAKT1 H-Score > 300
(H) (circles indicate censored observation times, when the
observation was terminated before the event occurred).
Kaplan—Meier curves for time to death (OS) analysis among all
Erlotinib/Gemcitabine/Cisplatin  treated biomarker patients
comparing pAKT1 H-Score < 300 (L) and pAKT?1 H-Score > 300
(H) (circles indicate censored observation times, when the
observation was terminated before the event occurred).
Kaplan-Meier curves for time to death (OS) analysis among all
biomarker patients with pAKT1 H-Score < 300 and pAKT1 H-
Score > 300 comparing Erlotinib/Gemcitabine/Cisplatin (LA,
HA) with Placebo/Gemcitabine/Cisplatin (H) treatment,
respectively (circles indicate censored observation times, when the

observation was terminated before the event occurred).
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Example 1

Biomarker analysis on tumor tissue samples

The objective of the exploratory tumor biomarker analyses for the clinical study was
the identification of those markers or combinations of markers which predict best
for positive or negative clinical outcome of Tarceva® treatment. As the clinical
results of the study did not allow to generate hypotheses about how to select patient
populations that derive more benefit from the treatment with Tarceva , special
emphasis was on the identification of markers that discriminate between patients
(subgroups) that specifically benefit in the Tarceva’ combination vs. the
chemotherapy-alone control arm. Additionally, the identification of markers that
discriminate between patients (subgroup) that have a detrimental effect from the
specific combination with Tarceva® vs. the chemotherapy-alone control arm was

investigated .

The aim of this study was to analyze tumor-specific biomarker related to the EGFR
signaling pathway e.g. EGFR, HER2, pAKT, and pMAPK.

Biomarker data was correlated with clinical data (overall and therapy-specific

analysis).
Material and methods:
Clinical samples:

Biomarker analyses were performed on a sample subset of 141 patients, for which
formalin-fixed paraffin embedded (FFPE) tissue blocks from initial diagnosis had

been recetved.
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43.5 (N=46) Hazard ratio TTD 1.035 1.217 Hazard

ratio TTP 0. 980

1.262 Fi ndi ngs:

The patient subset

‘Woé@%gig%gnarker data is not representative foﬁC%Bﬁmmwmmym

st udy popul ati on.
YID and TTP between main 10
subgr oup.

hazard ratios for

popul ation and t

There are

he bi omar keé3

differences 1 n

Tarceva(r)-treated patients of the biomarker subgroup
AR dfes Y BEC RIsBAROSI s conpared to the main clinical

popul ati on.

Sever al

basel i ne covari ates indicate that

the biomar Ker

Su

hin

- roup - .and wt t.his subgro s
Antibedy 1 el arly. Tar JOULER ConSliCpibdtnetl, | Dilution
Abcanmeyiznor bi d cas€ p&KK (astitedypaiad t o {phesumacaoketl@iiy/5min, | 1:450

. ul ation. KMplots,(Figs:.1,3.0.4) t aken
(avaﬂagﬁ?r(?"h Reatint as \P@Pfghgrﬂaqﬁef 4.}I3eosful tiﬁ%‘% % HC
Camb?wg@@éﬁ?‘éﬁm)l HBt)Xat a showed suffilcient scatter to

&lohai bl e for [furt 1abi sti cal akysi F96° : .
anedg%ephining corré#éf@%gﬂgiﬁgeen pMAR ef%?gggfon gﬁgnm, Le150
(availableifrponfytoned one, | Thr202/Tyr204) citrate buffer pH6

GmbH, Berlin, Germany or
Invitrogen, Carlsbad, CA,
USA)

pMAPK THC protocol:

1. Cut about 3-4 um thick sections from the Paraffin-Array- blocks.

2. Mount sections on glass slides and let them dry over night.

3. Deparaffinize the slides in xylene followed by descending ethanol series:

- xylene over night

- xylene 2 x 10 minutes
- abs.Ethanol 2 x 10 min.

- 96% Ethanol 2
- 80% Ethanol 1
- 70% Ethanol 2

X 5 min.
X 5 min.

X 5 min.

- PBS Buffer 10 min. (change buffer once or twice)

4. Antigene retrival

/ sample pretreatment

Pressure cooker 5 minutes at 120°C in 1x citrate buffer pH 6 (Biocyc GmbH,

order number 400300692). Wash in TBS/PBS (1:10) buffer for 5 minutes
5. Peroxidase blocking

- Slides are incubated in 3% H,O; for 10 minutes.

- Wash 2 x 5 minutes in TBS/PBS buffer.
6. Antibody Incubation

- Put the slides in normal serum (1.5%) diluted in Tris-Buffer or a other

blocking solution.
- Put the primary antibody (Zymed Rabbit anti phospho-ERK1+2 cat no.
36-8800) diluted 1:150 on the slides and incubate it in a humified chamber
at 30°C for 2 hours.

- Wash 2 x 5 minutes in TBS/PBS buffer.
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5 cut-off values were established by descriptive
statistical analysis: Franklin H-score was determ ned

W()?%{(Jgﬁi%bm ng st ai ni ng i nt ensi ty and per cent aFET&i’2006/004370

tunor cells (pMAPK hsco = (
PMAPK_Nucl ear _Staining + 1 ?3
PMAPK Nucl ear _Pos_Cel | s; $e: 0-400). "Positive"
pMAPK st ai ni ng was defi ned by H scores of =1> 100,

el se .t by %B@isi&'nngowlﬁfer"ﬂﬁgalﬂ)é@) onl QK@ RlidR- Mad @hcubate in a

pl ot Fi ndi ngs: For

pat i 3%’[“%‘%‘?2@&%‘\% ?@%iﬁﬁ’é?fgfrh‘@wﬁby/ pl acebo "positive"

pI\MPKW@s]‘E%ﬁ)BQ&&u&Bm'S'B&H’ﬁSdJLﬂeEd Wi th worse
%E’Of? E‘é TTD: HR 4.882, p=0.0001), while "negative"

sion appears to be associated with | onger
s ur vi —\Mihsh the elirdks withf8s M Vs piirigH patfor minttemht

benef |
0. 500, éoJeF 3[%%?% 50&?1{[?% ftﬂ@’éﬂg} Bﬁ'fgrgﬁﬁ ﬁ?ﬂ% ?}%@ Dako code
anal y. 34®7Amllldlllfl{9 trib I RolRBIRYES i ci ent scatter t 0

get el_inghd @e biMeshitH c!h@ﬁmg{vﬁiek £3ri 08 mﬁé},&b)ﬁﬁip&he ES16r reaction.
eterm ning corre i on
Cl i nedrousieaew BGTeGPp TS b e SO Fana 0 byMedit
descrgpbHye statistical analysis: Franklin H score
was d erm ed conbi ni ng nucl ear staining

e

inten entage of stained tunor cells
( pAKFI Ihﬁcmntlal(epAIHCINEﬁlml Staining + 1) *

pAKT_Ndeee%r fx‘i’ﬁnf;ﬁ‘%ér range: 0-400). "Positive"
pAKT Stal ning was defi ned by H scores of =1>

300, -elssendingetieneliPigs was "negative'. 10

Kapl axyMaeer plots are shown in Figs. 9 to 11

Correlation of IHC and clinical data Findi ngs: 30 For

pati éfP¥ftreated with chenot herapy/ pl acebo "positive"

pAKt expression is associated with worse prognosis
% 28,1 P=0. 0573), while , negative” pAKT

ex ressiton Mp pears to be associ ated with | onger

[g-gto\,cpl/@forp APK, except

- Compare 4.: Sample pretreatment in citrate buffer pH 9 (Dako code no.
52367)
- Compare 6.: Primary antibody (abcam AKT phospho $473) diluted 1:450

(compare 6.)

IHC data reporting:

One pathologist evaluated all immunostainings. The nuclear staining intensity
(pAKT, pMAPK) was estimated by visual inspection in a four step scale (0, 1, 2, 3).
In addition to nuclear staining intensity, the percentage of positive cells, and the
reason for analysis failure (i.e. lack of tumor cells in the tissue spot or lack of the

tissue spot on the TMA slide) was recorded.
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A simlar difference was not found for patients
treated with chenot herapy/ Tarceve conbo. 29 Patent

wo%c%h?% ¢- A nmethod of determ ning whether a bpprR@bfdhoiz7o

e conprising human lung cancer cells is
senS|t|ve to a conbination of epidermal growth factor
receptor (EGFR) inhibitor effotinib
(N-(3- et hynyl phenyl) -6, 7- bi s(2- net hoxyet hoxy) qui nazol
Exp}di-a ﬂ@hstﬁdﬁﬁaxﬂﬁﬁy&mt her apeutic agent, the nethod

te er expressi
TR RBHBF e t A BBr aF BB o BRObony e 2o pefspial to
pped:uttetlmtai H}dmﬁsanrl!ce, toxfuitiesj vy pérok pharkgt stpadatalgTand/or by
phorylated at an anmino acid position
Segﬁlgé,%gh%a%g{o amno acid position 473 of the Aktl
protein or the MAPK protein is phosphory] ated, at
Agepidngte axprsienes ey ipmesksenehary atskewsd platisfiqal distribution

aBRRE PgaflBSts 2041 dRthir Qddrilht. Wtigesnt] ERl 3 lbe some biochemical

bg\él‘éeg%gq)x(& ﬂ?ibggsk%&p%ggfrgw ylh?:]va{ﬂ@}ggr éﬁﬁu?etése Ihgs a multxphcatwe
stlat@iren sm\zeldy dls&)bﬂﬁﬁﬁrmemmgwtthepioéﬂmﬂls ofheax ines sstatistical
agpggiég%pdj ?ggésg%nf 616? Ca e used %ﬂeno %je% Qog&gr@gtgsdmwﬁgt]ﬁtlcal
rhedeld the esepmessiaonwell pmsplmm dhe drespd®. pﬁ‘bcrefqase asidtable
t%%mﬁms%%éd BFEe REGALIhiL (ParSRERNthGaTRLRurements into

rising human | ung _cancer cells that_are no
LSHBREAe Wit Nc GRBFHATRSY Cpsga baRa Typisak HL%%% dp the

Uldi}ﬁhﬁklef ea Sfé Pdrisiirthatinds af e gomh h%l(ﬁﬂﬁ Ul‘h@e &gﬁﬁbrmﬁﬂ’ﬁls do

gk sPEYE Bt o b OB Y Pa B SRF TSP aREHeLjscpralyses based on
rmesmhmtwf&tmmahﬁﬁﬁc}mrxgté by tbetmnsformeatiom Sstle praayfoamations

IR Nl DR S BARRIOT IR g g
zﬁmbts@and mrpéﬁslomen@mwrsgst wedt he
phosphoryl ated AKT protein and the phosphoryl ated

THRPKBE Ob@1ifidsS 2R  idteidepidenciedasf tthe Bifla@i edirkers were

I h | I's i
Eaibielve Tyesheatidn: e oHODERapi dEPI oPUTPH T ctiferent
mecerhmnt appidachsy egr fort IHG, bvan pedfoohedmtitheregprelutol wliability
aagfe\?a 1d1tﬁ Benlgﬁt {Iﬁ'tl'g]r]%gvaaq‘s: q @ﬁé&%)} ﬁlecéhmﬂ} éndfn)%tg RYAVAE time

expressi
(phdapicoty Deadd ERP),pPBE élme dﬁﬁlep Fro ppeasespioas el URPK objective
rwp%h% Beﬁﬁsgsméx@l/m/ﬁm@ ya) and b) is at |east 10%
Thé met hdd according to claim?2 mhereby t he

ifference of the level of expression

R PHBHS | DB R otaTe, SAIBRTEpAEY yP ok dnigpsgied in 2
cphbirfativedeh et tHepatk torbesdeep aaz) spentl desciiptive tobkiasird@Sto guide
tfl/% eép]%%té?n r%ﬁw%rh shold g?igcqgr{t &H}%léa(e? gﬂé’dlgtfmr} r}ﬁledl\"iﬂu{ﬁrs were
evalmated em aunirestedeies regrdlfrg @mpmwldd@bmﬁdﬁ@wﬂdeanwrc}l
i9f cﬁth@ffs()‘lo"i“tﬂgclﬁlﬁaq ef‘:dﬁ@ﬁ;'ﬁse 'Fﬁrﬁqglenﬁmta&%&ﬂﬁgiéSQe g. Linear

agent enci t abi ne ci s-platin. The
ApA

Liskrminon tl@iysaﬁwélrlpiq@g&tla. regsipgy Psmceﬁ fepponggt Analysis
AW RBIERIORS @ll%?eroﬁnatli?s@s mph@éthb@il@@)/\b@é eﬁf}ﬂ’é}%ﬂﬁnﬂfrder to

Of : higflp rﬂfyl a fer ol eci {}:s%t?lﬁgg:%x?rﬁ%}wns with clinical

cphﬂiiqmbwwyﬂeaheekt@{t?dp(?oﬁdmmtecgrotljmegspHexs\tddoﬁ*gﬂnalbledlam&l?:k(were
CF[ Cgﬁjgn‘f‘“tghtlmﬁ epgxgeltnh?\%ggﬁlegé Sgthgwtgﬁ gms,t ng proportional
hphadphodglllagmok &€T). prot ei n or the phosphoryl at ecl

MAPK protein is an anti body, antibody derivative, or

anti body fragnment. 8. The nmethod according to any of

the clains 1 to 7 wherein the am no acid sequence of

the MAPK protein is the am no acid sequence SEQ ID

NO 1 or 2 and the am no acid sequence of the AKT
protein is the amno acid sequence SEQID NO 6, 7 or

8. The nethod according to any of the clains 1 to 8
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i mmunohi stochem cal ly staining the biological sanple,
31 b) assigning a grade selected fromthe nunbers 1,

WO%%OQ?[I%Q@ 4 for the level of expression of thgcr/Ep2006/004370

osphoryl ated AKT protein and the phosphoryl ated
MAPK protein upon visual ingpection of the staining
of the cells in the biologi %‘gl‘ sanple, c¢) determ ning
the percentage of cells with the highest detectable
rgkdee i n the i nmunohi stochem cally stained biol ogical
sanmple, d) multiplying the assigned grade with the

f | | i t ' .
A ERD RS Sl G Dy A2 BRAPURELE pifion
sanpl e and with the nunber 100, and e) determ ni n%
Tine @rtsprsebesit withohmples Sphbioytaskes dnals protanpargdh p the overall

{ | il Lidiieghfdl clingaPbe
S\%{gm&%@su £ ll\écll)\?é(tb ﬁfﬁ?&ﬁ‘gﬂ Elgj?(gnﬂinnggt epC ld) i's tcome
patsavatersGthe spmaryds shavom hetdiedslowy whet her a

bi ol ogical sanple conprising human |lung capcer.cells

. — . - ien! i FISH
is sensitive |hp.d @arbilPablomon’ cadentrbit st HC/
factor receptlor EGER) | nki bifor ebigmpriepdata

(N- (3- et hyny! |Pheaeha) - 6] Taisee( 2- met [Piacpee hoxy) HTATAeR01
i n-4- anmi ne)  ati=e82hemptMerdBeut i cf (AgeAl , t he| EFHAd

- Lsi ng ddt=grim ni n over explgessi on of &
%ggf%h@ g 39.1 9|58 Pfsess 59.1

rylated MAPK protein in thel sanple —wherein

MAEKopr ot ei n li7s.3phosphoygbat ed at @Boicno aci d |74.6

nositionse corlkecnondin d ne
OOT C T OTrt1l T J A\ A RA. LI

H o+ ahae 20
TUPOST T UHS2UZ

s g—to—am-ne—ae
S 0% Wrxe wher ei 64.8he over eppriessi on 0f80.3

, o
osphoryl MAPK pr-ot-ern+n—the—biolegieattsanp

(
@’Sﬂaéfiwfﬁ Iy a) dépeemining thad evel of |465

pression of phosphoryl at-ed MARPK prot-ei-A—r—the

#i 8f ognretattatidet e b) |agt er mi ni nglahe | evel 040

S8%ressign ofl phosphoryl at ed MAPK br ot ei-n—i-r—a-second

#sa'nﬁfe ég‘?ﬁS‘?q 3 519 humamalsung cancerz.cells that2are
osgaNs . “: ;

A A AARAY]

ination of epidernal gtowth

SugEt or ilapgast toarg erl otilpslp and a clgpopt her apg 1036
geeitr and cf) determining the difference of the

Averege  BHMRIRPY egsy on of |phesphoryl afak MAPK pr )ﬁé'gn
@rnmned in step a) and b) therehy determ ning the

i o|#86% phosphAdAyl at ed K pr ot ei n]435
ReRrCt OB oMOTeblB} oS NE9) 1 hewﬁ-, hor y1 ol 4K

}pgzg;@l@aﬁpiﬁ@n j.guyh cation that the pipl7ogi cal sanple

llelic cancitiva tna. o
T T T 7 o TiJr 1O Vo L4

L8

Hatd RabiTarP of0.259 der mal growt h fark262 recept or

t Ny arl +

-+hi-bH-er—erHetini-b—antd—a——cherptherapeut+c—agent:
3la 11. Use of an antibody that binds to the

F@Mggggoryl ated AKT protein or of an antibody that
bin to the phos.phorly(/l acged, MAPK pr ot ei.n

. ) p or
Thetratipptriubeet kit bomagke; F%@iﬂ@ére%aﬁ%iae\'%&mw BOgA11 study
BRfioh TBeré ARE iffeR@lcksSin fazarNBitios #& TTD and AMHH Inaweenmain

0 i dermal grqowt h factor, i nhibitor er] otini n

reneflohorhpe i Cagerter TobeRihe it OBl P, e the

biommpder tsubgroupr haveniabivbirseg ptdgnopis ogmagsedrioofhel oragn clinical

cancer i i i, Ri 1) _

RNt Pl BATRL cofit i STh A TR BloRhri@subaroup - and

vaithiprthss supgrowy) reanadari dlareseva heglatedh padenisreprgeeniel g more
hpat i o8l i g LM 2R Blots (Figs. 1 to 4

rAOMER AL bR orbbd (0 Bl sl R Blots (Fige 1o )

sheuelddedakegfintp ancavml 3stiellof test conpositi ons; b)

conparing the |level of expression of a phosphorylated

Al ct protein and a phosphoryl ated MAPK protein in the

al i quots of the biological sanple contacted with the

test conpositions and the | evel of expression of the

phosphoryl ated Al ct protein and the phosphoryl at ed

MAPK protein in an aliquot of the biological sanple

not contacted with the test conpositions, c)

sel ecting one of the test conpositions which alters
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35

32 expression of the phosphorylated Alct protein and
t he phosphorylated MAPK protein in the aliquot of the
\NOQN%]? gal sanpl e contacted with the test cogpg&bhm@@Mym
e level of expression of the phosphorylated Aid
protein and the phosphorylated MAPK protein in the
al i quot of the biol ogical sahple not contacted with
the test conposition is an indication for the
Reetlecs fipMAPK THICRariabysis conposition. 13. A net hod of
deriving a candi date agent, said nmethod conpri sing:
?] copRegicE HQtaa;.Ho@'Hl SRRl scautdt 18lbe @ligiBle FoARRINRr statistical
talnlng ung cancer cells that are sensitive to
Rhi bitor erlotinib and a chenDtherapeutlc agent
Wi F(br qldﬁerrmamgl agarelatingebrtweds) pMERE: prpessipnt el qlimged] oggome,

EXAl 'v.‘ﬂﬂe@(/vef% PRAIRAAT By HebGipive sBfiRE& Rin ?ﬁs :%Franklin H-
phosphor yl ate @f protein in the aliquot o £
bi BPEyMEaa| debamin B nEoEb STV EIIER AN AR aat e P&@féﬂﬁtage o

angtaied Qﬁﬂ‘io@'éwst(WABKelllscsf e PIMYSIEK C aﬂm@éartstemmg +1)*

pho rot ei n_apd.thg, phosph

VPR RS o ot G 0P BBy SR A fne wos
nodeftied badi-ecbres 6f=/h0cemdibdatagningens S negitiwBser vi ng

ot hﬁaﬁﬁt.t%&eﬁﬁlots&eenmdﬁlgs 3ggst by conparing the

| evel of expression of the phosphorylated Al ct
protein and the phosphorylated MAPK proteln in the

MAPK Bl-Scare © o% but’ covar- "
Peandi oat e adeﬁt and the IeveI dt expreSS|on of the

phosphoryl ated Al ct protein and the phosphoryl ated
MAPK protgin.n the,.aliquot of the hiolog,cal.«saap!e
not contacted with the candi date agent, d) deriving
wditd agentstifarom s@ied obSY¥eErvedreffiec t““vme?ewnw i ~at
RS legrklandagi f f erence between the | evel of expression
of the phos.hory[ated Aldsorotetn and the .

bﬁologlcahlsanplezmmntaebed mnbhﬁtheleand|QMHe agent
angzthe level of expressian of 0sphor

ep osp oryla e pfotern In
thepahhquohmaf themblologﬁeal sarpl elmot Ccom actéed
Mt nm& Qﬁu Q}%E}Ey dat: Soi9ent, 7&:? an,, laogsdl Cgtvlson <p4fz4 an y .
effect of the candidate agent. 14. The nethod
Tmeedreti ng to claim 13, wherein said candi date agent

_iL’ér' a _gandigdale 1 ghiRi t Ol 0ent ssn 33110, Thes netlaed

according to claim 13, wherein said candi date agent
i¥" a candi’d¥f‘e eﬁh"a‘i’im nd-Ygent “*T6. 08 of“ah tm
a.7MBPK 5. by

wtoteln hosphot tatedeNﬂPKhutotelnL an ant| o'y
@Té??dyeffgﬁlndlngxto a phosphgrylafe% AKt” pro?e?n
Ofr amphes phory| abedes MAPK.7pe ot epmif Or oder i vi.ay _g1.0¢

candi date agent or for selecting a conposition for
FifdthRi:ting the progression of lung cancer in a

Lot tfé’rp@éé‘fiﬁgr eeda vaibr GBS ABHBRCRP ROSHEY DoRyAPK

t hat eRpreson @ dsbeciabdsattowptsatpedgriists (IO iRk 4.882,1p=0.0001),

SEQJE ile ,,ne%a-{-tllv%e pAKT expression appears to be associated with longer
survival

e Trend: ,Positive pMAPK® patients might benefit from the chemotherapy/

Tarceva® combo (HR 0.500, p: 0.0516) (----)
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<110> Hof f mann- La Roche AG <120> Determ nati on of
responders to chenot herapy <130> 23128 <150>

44.1 <151> 2005- 05- 11 <150> E2050110
wo BIMNIE0S 0523 <1605 8 <170> Patent | n versi;‘gﬁfﬁ F2p000870

<210> 1 <211> 360 <212> PRT_<213> Honp sapi ens <400>
1 Mt Ala Ala Ala Ala Ala ﬁ@%fC]y Ala Ay Pro Gn Mt
Val Arg Ay 151015 dn Val Phe Asp Val Ay Pro Arg
REydltsldfp AASNIHEundesis Tyr 11e Gy 202530 Gu Ay Ala

T t, Val Set .Al.a T ..
‘3%%%)/1‘[7{;{? dﬂ}agsl'\?g(}éa &ugftlﬁl?neta ciil‘ésférl_@:l?ti @?ﬁ@gﬁobﬁg{% gs%atis-tlcal
G anayiss G n Thr Tyr 505560 Cys G n Arg Thr Leu Arg

G Ry h&eh’éﬁ?ﬁllé Eorr @i dif Bef¥edn RV Pelpfdh S0P 348 P8l outcome,

cut-off values were established by descriptive statistical analysis: Franklin H-
score was determined by combining nuclear staining intensity and percentage
of stained tumor cells (pAKT_hsco = (pAKT_Nuclear_Staining + 1) *
pAKT Nuclear_Pos_Cells; range: 0-400). “Positive” pAKT staining was defined

by H-scores of =/> 300, else the staining was “negative”.
+ Kaplan-Meier plots are shown in Figs. 9 to 11

Correlation of IHC and clinical data

PAKT1 H-Score (Cutpoint 300) --- COX Mode]l without covariates
Patrameter standard Hazard 95% wazard Ratio
variable Estimate Error chi-square Pr » Chisg Ratioc Confidence Limits

Time to progression/death

trear only 0.23796 0.20820 1.3064 0.2530 1.269 0.844 1.908
trigr 0.1980% 0.20973 0.8921 0.3449 1.219 0.808 1.839
AKTL (2 - 66669 0.23379 8.1320 0.0043 1.948 1.232 3.080
trigr pAKT1<300  0.12333 0.37441 0.1085 0.7419 1.131% 0.543 2,356
_Irtgr pAKT12300 _0.23300 0.25463 0.8373 0. 3602 1.262 0.7686 2.079

Time to death

_trigr _only 0.14794 0.27012 £.3000 0.5839 1.159 0.683 1.969
wegr (.10118 0.27209 0.1383 0.7100 1.106 0. 649 1.886
AKT]L {230 0.29959 1.7191 0.1898 1.481 0.823 2.664
trigr  pAKT1<300  0.69986 0.50449 1.9244 0.1654 2.013 0.749 5.412
trtgr pAXTI2300 -0.14277 0.32063 0.1983 0.6561 0.867 0. 462 1.525
Findings:

o For patients treated with chemotherapy/placebo “positive” pAKt expression
is associated with worse prognosis (TTD HR 2.258, p=0.0573), while
»negative pAKT expression appears to be associated with longer survival

o A similar difference was not found for patients treated with chemotherapy/

@
Tarceva combo.



GQu Asn llelle Ay Ile Asn Asp Ile lle Arg Ala Pro
Thr 1le Gn 859095 G n Met Lys Asp Val Tyr Ile Val

G n Asp Len Met G n Thr Aspsben 100105110 Tyr Lys Leu
Len Lys Thr G n His Leu Ser Asn Asp His |le Cys Tyr
115120125 VVC) 2006/ 119980PCT/ EP2006/ 004370 - 2 - Val
‘Leu Hi's Arg Asp Leu Lys PRieat Belimé\sn Len Leu Leu Asn
Thr Thr 145150155160 Cys Asp Leu Lys Ile Cys Asp Phe

1. G YA kefhod\bRicAginva whiiher Asiploftd séxﬁﬂ&?dﬂilp?ﬁing\hpmﬂi sngdspcer cells
H's Thr. Gy Phe Len

18 Gq_@gg_lgtp tq-9 lcorg\!inﬁatlﬂp gP w@r@a]l%?vrtg al%J{ reEe -Eor Alsié{? %%mﬁl{@ltor

QA Yeribikib @T‘-@-étl{)‘&ly%ﬂényl)g(ﬁ?-ﬁQ@Qﬁethb@etﬂ&g)dﬁmdlm&—ﬁeme)\@kl a
Ay Q/ a Gn Met Len Her Asn 210215220 Arg
Pr shemethesppsutis agery the PEROdLAnBPme on Asp G n Len Asn

Hs Ile 225230235240,
determining the overexpression of a phosphorylated AKT protein and a phosphorylated

MAPK protein in the sample, wherein phosphorylated AKT protein is phosphorylated at
an amino acid position corresponding to amino acid position 473 of the Akt] protein or the
MAPK protein is phdsphorylated at aminio acid positions corresponding to amino acid

positions 202 and 204 of MAPKI,

wherein the overexpression of phosphorylated AKT protein and phosphorylated MAPK protein in
. the sample is determined by

a) determining the level of expression of phosphorylated AKT protein and phosphorylated
MAPK protein in the biological sample;

b) determnining the level of expression of phosphorylated AKT protein and phosphorylated
MAPK protein in a second sample comprising human fung cancer celis that are not
sensitive to a combination of epidermal growth factor inhibitor erlotinib and a
chemotherapeutic agent; and

¢) determining the difference of the level of expression of phoé;phorylated AKT protein
and phospborylated MAPK protein determined in step a) and b) thereby determining the
overexpression of phosphorylated AKT protein and phosphorylated MAPK protein;
whereby the overexpression of the phosphorylated AKT protein and the phosphorylated
MAPK protein is an indication that the biological sample comprising human lung cancer
cells is sensitive to a combination of epidermal growth factor receptor inhibitor erlotinib

and a chemotherapeutic agent.

2. The method according to claim 1 whereby the difference of the Jevel of expression of
phosphorylated AKT protein and phosphorylated MAPK. protein determined in step a) and
b) is at least 10 %. ‘

3. The method according to claim 2 whereby the difference of the level of expression of
phosphorylated AKT protein and phosphorylated MAPK protein determined in step a) and
b) is at least 25 %.



Len Ay Ile Len Ay Set Pro Her Gn G n Asp Len Asn
Cys Ile Ile 245250255 Asn Leu Lys Ala Arg Asn Tyr Len
Len Her Len Pro His Lys Asnihys 260265270 Val Pro Trp
Asn Arg Len Phe Pro Asn Ala Asp Ser Lys Ala Len Asp
275280285 Len Len Asp Lys Met Len Thr Phe Asn Pro Hi s
Ly sThAmgtHod @cdording/@l an BOBOGR6N 1 @ B vBerzinAhabiokgiclllsample & 2
Pro Tyr Len Gn Gn Tyr.Tyr Asp Pro Set 305310315320
AspF* 2y 1B OB B HSA 4 Pro Phe Lys Phe Asp Met

.G n Leu Asp 325330335 Asp Len Pro Lys Qu Lys Len Lys

Gn.,Len Ile Phe Gn Gn Thr. Al 40345350 . Arg. Phe G n .
- pr o peoaipapmsBigteng | b Z3Rgan tagrSsdagiu fenis
<2 I@mcitie of apiphitis. <400> 2 Met Ala Ala Ala Ala Al a
Gn dy dy dy dy Gy Qu Pro Arg Arg

The method according to any of the claims 1 to 5, wherein the over'expression of the
phosphorylated Akt protein or of the phosphorylated MAPK protein is determined using a
réagent which speciﬁcally binds the phosphorylated AKT protein or the phosphorylated
MAPK protein.

The method of claim 6, wherein the reagent which specifically binds to the phosphorylated
AKT protein or the phosphorylated MAPK protein is an antibody, antibody derivative, or
aritibody fragment.

The method according to any of the claims 1 to 7 wherein the amino acid sequence of the
MAPK protein is the amino acid sequence SEQ ID NO: 1 or 2 and the amino acid
sequence of the AKT protein is the amino acid sequence SEQ ID NO: 6, 7 or 8.

The method according to any of the claims 1 to 8 wherein the overexpression of
phosphorylated AKT protein and phosphorylated MAPK protein in the biological sample -

is determined by

a) immunohistochemically staining the biological sample,



151015 Thr AQu Gy Val Ay Pro Ay Val Pro Ay du
Val du Met Val Lys 202530 Ay G n Pro Phe Asp Val
@y Pro Arg Tyr Thr G n Lou3s@n Tyr Ile 354045 Gy
Gndy Ala Tyr Ay Mt Val Ser Sex Ala Tyr Asp H's
Val My 505560 Lys Thr Arg Val Ala Ile Lys Lys Ile Ser
Pr &)Phe a&ighidd sserédeneldtied Had Gie58MbEy t, 2C§ snd3 for AredevEhe!

Leu MJJu lle @Gn Jle Len rgq_Phe, Arg 859 '

G Aan SHFSSI @ e pho oK ReABK T e ad R GhoRpibrdaeMark
‘Thr Leu pi&Q84 GfohbGsuld itispdbtion e the Aaigind i thoablls Ty the bicdogital sample,
Gn Asp Leu Met G n Thr Asp 115120125 Leu Tyr Lys Len -
Len Lys Sex Gn Gn Len Sex Asn Asp His. Ile Cys

13Q4.3514RQ¢eiyihinP it pe@tntIperof GhIR Withehd IegheMle@htyble eradé inshe
Tyr Ile H's C%?%OAI alc 451510%5%(160 .nR\géaI Leu H's Arg
ASp Leu TpngHsiocRapicaly mGs YRR RS Thr 165170175

d) multiplying the assigned grade with the percentage of cells with the highest
detectable grade in the immunohistochemically stained biological sample and with

the number 100, and

€) determining overexpression of phosphorylated AKT protein and phosphorylated
MAPK protéin in the biological sample when the result of the multiplication in
step d) is above 100.

10. A method of detérmining whether a biological sample comprising human lung cancer cells
is sensitive to a combination of epidermal growth factor receptor (EGFR) inhibitor
erlotinib (N-(3-cthynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-amine) and a
chemotherapeutic agent, the method comprising detenhiﬁhlg the overexpression of a
phosphorylated MAPK protein in the sample, wherein MAPK protein is phosphorylated at

amino acid positions cotresponding to amino acid positions 202 and 204 of MAPK1,

wherein the overexpression of phosphorylated MAPK. protein in the biclogical sample is

determined by

a) determining the level of expression of phosphorylated MAPK protein in the biclogical

sample;

b) determining the level of expression of phosphorylated MAPK protein in a second

sample comprising human lung cancer cells that are not sensitive to a combination of

epidermal growth factor inhibitor erlotinib and a chemotherapeutic agent; and

¢) determining the difference of the level of expression of phosphorylated MAPK protein

determined in step 2) and b} thereby determining the overexpression of phosphorylated

MAPK protein; |
whereby the overexpression of the phosphorylated MAPK protein is an indication that the
biological sample comprising human lung cancer cells is sensitive to 2 combination of epidermal

growth factor receptor inhibitor erlotinib and a chemotherapeutic agent.



11.

12.

Thr Cys Asp Leu Lys Ile Cys Asp Phe Gy Lou Ala Arg

Ile Ala Asp 180185190 Pro G n H's Asp His Thr Ay Phe
Len Thr Gn Tyr Val Ala Thr3grg 195200205 4 -

210215220 Set Ile Asp Ile Trp Set' val Ay Cys Ile Leu
Ala Gu Met Leu Set 225230235240 Asn Arg Pro Ile Phe

Pr audelof arl atibddyshak jorndi_e;uheqﬂps;ﬁowlmmmé prokdirsor24 R &0DEY that

le.Leu e et Pro
Asﬁn%géo tﬁ: éhoE ]g_Al)f"Kgpr%gW cf %Enmmg\lwge%r Asl%g #al sample
#e Lbo%pﬂsiﬁioeﬁunlaﬁ utuigro@nogeéellk)sgeﬁﬁhrve ﬂ)?ﬁ@ﬁﬁ;ﬁﬁﬁoﬂ_‘yfsepidaﬂmabxgmmh
rp a Lys u. Phe Pr Ser Set Lys Ala Leu
2962‘@@3’6‘6%% qtinip gnd g © Eg'b‘y e%ta u Thr Phe Asn Pro
ﬁlsn Lys Arg IIe Thr 305310315320 Val Qu Qu Ala Leu
6}1\ tl;lheiwd oto selectmgl?l(:)clil)nncsalo'sliltlocliI 1 Itmg {he egsrign o t?nsggcgr:lgc%? ina

patient, the method comprising:

a) separately exposing aliquots of a biological sample comprising lung cancer cells
that are sensitive to a combination of EGFR inhibitor erlotinib and a
chemotherapeutic agent from the patient in the presence of a plurality of test

_ compositions; -

b) comparing the level of expression of a phosphorylated Akt protein and a |
phosphorylated MAPK protein in the aliquots of the biological sample contacted
with the test compositions and the level of expression of the phosphorylated Akt
protein and the phosphorylated MAPK protein in an aliquot of the biological
sample not contacted with the test compositions, 4

c) selecting one of the test compositions which alters the level of expression of the
phosphorylated Akt protein and the phosphorylated MAPK protein in the aliquot
containing that test composition, relative to the aliquot not contacted with the test

composition wherein an at least 10 % difference between the level of



Thr Asp Gu Pro Val Ala Au GQu Pro Phe Thr Phe Al a

Met G u Leu 340345350 Asp Asp Leu Pro Lys Qu Arg Leu
Lys Qu Leu Ile Phe G n d u3thr 355360365 Ala Arg Phe
Gn Pro dy Val Leu Gu Ala Pro 370375 <210> 3 <211>
2934 <212> DNA <213> Hono sapiens <400> 3 gcccctccct

C CgC C CyCkpregiichgd cleqghosphaglategike progircang dgtpygsphorylated MAPK

ctgtcggctc ttc ctco
ggct gca d:g@texa dlbég agwbofggq%d%lg g% gamg@g ;c%tcacgg With the test composition
ccgagcgtsg trgektagtpessiged degphophatgyd dgtogicin and the

oot acacarReg B Y ALK A0 AUht i R R RAPGR no

cat ggt gt @eR66d Wit gotdsedoghpasiaad ghe adicadmdot thegction of the test
gt agct at ca agaaaat cag cccctttgag420 caCcagacct

act gccad?gPadct gagg gagat aaaaa tcttactgcg

cttcagacat 480 gagaacatca ttggaatcaa tgacattatt

5. CO3RERSCAR, G50k 020 AL IRSIRLD M plglg 0
gagac aa%ﬁﬁ&ﬁlg an aliquot of a biological sample containing Iung cancer cells that are
sensitive to EGFR inhibitor erlotinib and a chemotherapeutic agent with the
candidate agent,

b) determining the level of expression of a phosphorylated Akt protein and a
phosphorylated MAPK protein in the aliquot of the biclogical sample contacted
with the candidate agent and determining the level of expression of the
phosphorylated Aktr protein and the phosphorylated MAPK protein in an aliquot of
the biological sample not contacted with the candidate agent,

c) observing the effect of the candidate agent by comparing the level of expression of
the phosphorylated Akt protein and the phosphorylated MAPK protein in the
aliquot of the biological sample contacted with the candidate agent and the Jevel of
expression of the phosphorylated Akt protein and the phosphorylated MAPK
protein in the aliquot of the biological sample not contacted with the candidate
agent,

d) deriving said agent from said observed effect, wherein an at least 10 % difference
between the level of e_xpression' of the phosphorylated Akt protein and the
phosphorylated MAPK protein in the aliquot of the biological sample contacted
with the candidate agent and the level of expression of the phosphorylated Akt
protein and the phosphorylated MAPK protein in the aliquot of the biological
sample not contacted with the candidate agent is an indication of an effect of the

candidate agent.

4. The method according to claim 13, wherein said candidate agent is a candidate inhibitory

agent.



15,

16.

17.

ctcagcaatg accatatctg ctattttctc taccagatcc

t cagagggtt aaaat atat c660 cattcagcta acgttctgca

ccgtgacctc aagccttcca acctgB8sgct caacaccacc720

tgtgatctca agatctgtga ctttggcctg gccecgtgttg

cagat ccaga ccatgatcac780 acagggttcc tgacagaata .

t gtThg octiod acgtdinggb aban Gy gdercnagid censlidateragentggyegndidate enhancing
aattccaagg gctacaccaa gtccattgat atttggtctg

t ajg§étgcat tctggcagaad00 atgctttcta acaggcccat

ctttccaggg aagcattatc ttgaccagct gaaacacatt 960

ot A0R8F ik Pt PR GRS AIAEG O] B8 F ot  phosphorylated
t cAPK asicigab aaitgtiysletitaggbiadiagtogrbgihen eéetl’d protein or a

aat gct gac ctct citatt { :

t gd’ggﬁp o] teg@g@g aag %?ﬁ%“’a%& actg?(g%gg é% agogtggggacgn g
t ctegppesitan fadatibitiog thg pageagiratitengegaetio gagtia?.00
gacgagccca tcgccgaagc accattcaag ttcgacatgg
aattggatga cttgcctaag 1260 gaaaagct ca aagaact aat

t t t4 Gaagagisag by aitbgdt thucimg tecthg ghaphwodyed $KTPp@ein and/ or an
caganet g PRRTE AR Ry s ATl 0 2oct ot

cctgtctcca gccecgtcttg gettatccac tttgactcct 1440
ttgagccgtt tggaggggcg gtttctggta gttgtggett
ttatgctttc aaagaatttc 1500 ttcagtccag agaattcctc
ctggcagccc tgtgtgtgtc acccattggt gacctgcggcl560
agtatgtact tcagtgcacc ttactgctta ctgttgcttt
agtcactaat tgctttctggl6e20 tttgaaagat gcagtggttc
ctccctctce tgaatccttt tctacatgat gccctgctgale80
ccat gcagcc gcaccagaga gagattcttc cccaattggc
tctagtcact ggcatctcac 1740 tttatgatag ggaaggctac
tacctagggc actttaagtc agtgacagcc ccttatttgcl800
acttcacctt ttgaccataa ctgtttcccc agagcaggag
cttgtggaaa taccttggct 1860



gatgttgcag cctgcagcaa gtgcttccgt ctccggaatc
cttggggagc acttgtccac 1920 gtcttttctc atatcatggt
agt cactaac atatataagg tatgtgctat tggcccagct 1980

WOReHyEBat gcagtcattt ttctaaataa aaaggaagta PCT/EP2006/004370

<110>
<120>
<130>

<150>
<151>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>
<400>
Met Ala
1

Gln Val

Glu Gly

val Arg

50

Cys Gln

65

Glu Asn

Gln Met

Tyr Lys

Phe Leu
130

ctgcacccag cagtgtcact 2040 ctgtagttac tgtggtcact
tgtaccatat agaggtgtaa cacttgtcaa gaagcgttat2100 - 6
- ttatacctcg agctccgtct aagtactcaa cgtgtttgga
gtactgtgga tgctctctgt adagctttct tctattgtta
aaataattct acagcaatgg taattcatga cagatacaag
tttcaaccac atdﬂ@?@ngﬂéEPﬁtatcca gttgact cgg
}gggggggga%MQEQ%@gagat cctctgagtt atttttagct

agaat gggtt aaataaatgt aatctttatg gaacatttaa
defel9641089 dratdsbbRete thaderd@lemyt tgecttgtt
gactgtccaa gtgttccacg tttcatttct atataaagac
;ca cttcta aaaaaagatt gtgctgagcet tatacgccct
aat at acaat aacccgacct tcagactgtc atctctttaa
E@Sgﬁgé%ﬁﬂg caat aattac gtgccacatg gaaaatgcta
P8yPPgtect tgcctgetaa tcttcaaaaa taaagtggca
Shoagsagtt tgagctactt tctttttcct actagcactg
Agaalaggct gtatttgttc cctcctcttg tgtaccctcg
cctacgattg tccagcagat tttttcttgt tatgaacaga
gaaaaaaaaaa tctacagctt ttctgtcctc agcact aact
ctgccactgt acttccccac catgactgtt aaatgaaaac
At AgFAE Pt gdtttttg aatgcatttg aaaa <210> 4

1

360

PRT

Homo sapiens
1

Ala Ala Ala Ala Ala Gly Ala Gly Pro Glu Met Val Arg Gly

Phe Asp Val Gly Pro Arg Tyr Thr Asn Leu Ser Tyr Ile Gly
20 25 30

Ala Tyr Gly Met Val Cys Ser Ala Tyr Asp Asn Val Asn Lys
35 40 45

Val Ala Ile Lys Lys Ile Ser Pro Phe Glu His Gln Thr Tyr
55 60

Arg Thr Leu Arg Glu Ile Lys Ile Leu Leu Arg Phe Arg His
T0 75 80

Ile Ile Gly Ile Asn Asp Ile Ile Arg Ala Pro Thr Ile Glu

Lys Asp Val Tyr Ile Val Gln Asp Leu Met Glu Thr Asp Leu
1090 105 110

Leu Leu Lys Thr Gln His Leu Ser Asn Asp His Ile Cys Tyr
115 120 125

Tyr Gln Ile Leu Arg Gly Leu Lys Tyr Ile His Ser Ala Asn
. 135 149



<211> 1514 <212> DNA <213> Honp sapi ens gt ccgagt gg
cagcgt cgge geggeggeeg at ggeggegg gt ggggeege

tctgcttatg caccagacct gagaacatca gt atat at ag

‘VOéWEﬁa%ﬁ%tg ct gt cggctc ggct gcaccg ccgagegt cgP CT/EP2006/604370

cggcggecgge getacaccaa at aat gt caa act gccagag

ttggaat caa tacaggacct accatatctg ttcagctctc

gcggecggege aget cagege gggegeggge cctctcgtac

caaagttcga aaccct gagg tgacattatt cat ggaaaca

ctattttctc ccgctcggeg tettecttec agtccctgeg

9939999093 ggcggaggcg gcggcggecc ccggagat gg

Val Leu tﬁcc C acqg @ at%%gggaggf qGa¢cl ac99.. 9t-agchatga
145 tcg at aaaaa tctfact gcg cgagcaccaa
Ccat Cgagca gat ctttaca agctcttgaa taccagatcc

t cagagggtt tcctcccggt caagagctga ggcagccaac
Cys Asp gt gt Cgacysatsggbigt gty becéil fgadattiledgacar
aat gaad@at gacacaacac a#hatatatc -7- Hégttctgca
ccgt gacctc aagccttcca acctgctgect caacaccacc
Asp His %gpatﬂ(:t %9 aGJ.Ctlght ggecc&}gr 9ff 99}!: ggi V% %ﬂ@té}gaﬁ%
ccat;g @tcac t gacagaajg i® tgtggccaca cgihggtaca
gggctccaga aattatgttg gctacaccaa gtccatt gat
atttggtctg taggctgcat tctggcagaa acaggcccat
Tyr Arg @l4 tPceddgglad@ptatduvad, ﬁtlgémégr:tl‘y dae dacatsr
tPygat cccc at cac¥¥gaa gacct gaat t20§t at aat aaa
tttaaaagct tgctttctct tccacacaaa aataaggtgc
Ile Asp q:?é 91’99%%?91&19%1@ éﬁ:C??e E&?ﬁ@%ﬁ\gtbdeggﬁgtéegt}gsgx
S0 gacaaaat gt tgacattcaa cccacacagg tagaacagge
tctggcccac ccatatctgg agcagtatta cgacccgagt
t cgccgaagc accattcaag ttcgacatgg aattggatga
Arg Pro ¢i¢ gbetPradslaagaatisadir Lew ﬁg@&@@@eaeﬂtsgdﬂag%he
225 t ccagccaggrat acagat ct aggfatctgg agtttaatad
agt gagct ct agcaagggag gcgctgcctt aatattat gt
Leu Gly t6LLERAAYLs LAl 8Lt Ein @l akbE kL tash GRAAMQLCEL
tatttttisba aatttagaat tepaaattat ttagasaaaa
aaaaaaaaaa aaaa <210> 5 <211> 1866

Asn Leu Lys Ala Arg BAsn Tyr Leu Leu Ser Leu Pro His Lys Asn Lys
260 265 270

Val Pro Trp Asn Arg lLeu Phe Pro Asn Ala Asp Ser Lys Ala Leu Asp
275 280 285

Leu Leu Asp Lys Met Leu Thr Phe Asn Pro His Lys Arg Ile Glu Val
290 235 300

Glu Gln Ala Leu Ala His Pro Tyr Leu Glu Gln Tyr Tyr Asp Pro Ser
305 310 315 320

Asp Glu Pro Ile Ala Glu Ala Pro Phe Lys Phe Asp Met Glu Leu Asp
325 330 335

Asp Leu Pro Lys Glu Lys Leu Lys Glu Leu Ile Phe Glu Glu Thr Ala
340 345 350

Arg Phe Gln Pro Gly Tyr Arg Ser
355 360

<210> 2



<212> DNA <213> Honp sapi ens gcgggagt gg accgaggggg
gacgt gggcc agct cggcct gaacat caga cat gagaat g
at gt ct aca cagct gagca atccactccg acctgcgacc
‘Vogﬂﬁgéﬁ@&gc t cggcccggg cgcget acac at gaccacgt FCT/EP2006/004370
cctactgcca tcatcggcat ttgtgcagga atgaccat at
ccaacgtgct ttaagatttg ggcggcgget ggtcccgggg
gcagtt gcag gcgcaagact gcgcacgctc ccgagacatt
cctgatggag ctgctacttc cfaccgagat tgatttcgge
caggggggceg gaggt ggaga tacat cggeg cgegt ggeca
Z;i;i ’dggagat cc ctgcgggegt actgacctgt ctctaccaga
13 Glaaagccct ctggcccgga  ggggegggga gecccgt aga
t ggt gaaggg gcagccgttc agggcgegta cggcat ggtc
<100> 4 caagaagat cagccccttc agatcctgct gcgettccge
ccaccct gga agccat gaga acaagttgct gaaaagccag
Met Alatrdet’dedggahlecticadyt by EEa&eLtCdEttle Ayedacae@
1 ttgccgat cc tgagcatgac facaccggct tcctiacgga
ct gaact cca agggctatac gagatgctct ctaaccggec
Thr Glu Z?;tl% %Qgﬂga?rtoe&tyggegl‘:%% 4¢¢ c933a5 51 80RL AR L
cctapQt CAg act ccaaagg aaacggatca cagt ggagga
acggat gagc cagt ggccga aaggagcgge tgaaggagct
gaggccccct agcccagaca geccctctcc cgecagact g
Gly Gln Pcadiie dggdragt $lgafcatee dygdaydeed=adgectnrcile
t3§gccccagt tcaat & ccc agtctctggct®agtt ct ggaa
gt ggagggt g gggggcget g caaaccccac cctagtttcce
Gly Gln ¥9YP3IECRY%:GCHA9600a8: 96t Liel G4 ItaplAt BATLR
sg cacctccétg acergt ct aa aaaaaa sogt at gt ggct acgcgct ggt
caagt ccatc gacatctggt catcttccct ggcaagcact
cccat cccag gaggacctga tctgcecctcc aagaccaagg
Lys Thr dgg tghdes gilét bigabrgdie &g der Jettlediectia
65 ggagcccttc’accttcgecca gacdfetctg caccct ggiy
ttagaaaat g gacact gt gc ggcctggeca cctctctcct

Tyr Cys @l GGEAGECLHACLS 6GLER GEL dGE ARl Tal UGl BROLG

t ggaagggtt ctggctgccc agt agggact cagggecat g

ct gaaggaac attccttagt tcccctccct gtcaaagctg

aagt ggagc tggggggcegt tatataaata tagagatgtg

e e ST SREEREE L SIS e L

ttg &aggc ctccagctﬁgscggggcctcg gd% ct cagg

cttaccttcc ccagcgtccc caacctgctg aagggcagag

Glu Ala Gl GG6CGpCOviCALCECANE] Gle2agaRGtMe-a0nal BECAG

tigactt cgcg tgccctiomygct ggagagcccgiagcgeccct ge
tctatggct g aaaaaaaaaa

Leu Tyr Lys Leu Leu Lys Ser Gln Gln Leu Ser Asn Asp His Ile Cys
130 135 140

Tyr Phe Leu Tyr Gln Ile Leu Arg Gly Leu Lys Tyr Ile His Ser Ala
145 150 155 160

Asn Val Leu His Arg Asp Leu Lys Pro Ser Asn Leu Leu Ile Asn Thr
165 176 175

Thr Cys Asp Leu Lys Ile Cys Asp Phe Gly Leu Ala Arg Ile Ala Asp
180 185 190

Pro Glu His Asp His Thr 6ly Phe Leu Thr Glu Tyr Val Ala Thr Arg
195 200 205

Trp Tyr Arg Ala Pro Glu Ile Met Leu Asn Ser Lys Gly Tyr Thr Lys



<210> 6 <211> 480 <212> PRT <213> Honp sapi ens <400>
6 Net Ser Asp Val Ala lle Val Lys Qu Ay Trp Leu H's
Lys Mg Ay 151015 G u Tyr Ile Lys Thr Trp Arg Pro
W0'29Q6/1M9§0 Leu Leu Lys Asn Asp 202530 - ycwzqﬂﬁfzomo
Ile Ay Tyr LysGIuArgProGnAspVaI Asp n Arg
354045 GQu Ala Pro Leu Asn Asn Phe Set Val Ala G n
Cys G n Leu Met Lys 505560 Thr Gu Arg Pro Arg Pro
Asn Thr Phe Ile Ile Arg4Gys Leu G n Trp 65707580 Thr
Thr Val Ile Qu Arg Thr Phe Hs Val Ju Thr Pro GQu
210G u Arg 85909515@ u G u Trp THECThr Ala Ile G n Thr
Val Ala Asp Gy Leu Lys Lys 100105110 Gn Qu GQu Qu

Ser Ile gsllél IIthTrp ?erpé?ael éfng§setIleGI¥u %@LL Gpﬁq&e§eﬁeuA§& Asn

225 230 235 240

Asn Arg Pro Ile Phe Pro Gly Lys His Tyr Leu Asp Gln Leu Asn EHis
245 250 255

Ile Leu Gly Ile Leu Gly Ser Pro Ser Gln Glu Asp Leu Asn Cys Ile
260 265 270

Ile Asn Met Lys Ala Arg Asn Tyr Leu Gln Ser Leu Pro Ser Lys Thr
275 280 285

Lys Val Ala Trp Ala Lys Leu Phe Pro Lys Ser Asp Ser Lys Ala Leu
280 295 300

Asp Leun Leu Asp Arg Met Leu Thr Phe Asn Pro Asn Lys Arg Ile Thr
305 310 315 320

Val Glu Glu Ala Leu Ala His Pro Tyr Leu Glu Gln Tyr Tyr Asp Pro
325 330 335

Thr Asp Glu Pro Val Ala Glu Glu Pro Phe Thr Phe Ala Met Glu Leu
340 345 350

Asp Asp Leu Pro Lys Glu Arg Leu Lys Glu Leu Ile Phe Gln Glu Thr
355 360 365

Ala Arg Phe Gln Pro Gly Val Leu Glu Ala Pro
370 375

<210> 3

<211> 2934

<212> DNA

<213> Homo sapiens

<400> 3
gceccteoet cegeecgeee gecggocoge cogteagtct ggeaggeagg caggeaatceg 60
gtccgagtgg ctgtceggetce tteagetete cogeteggeg tctteettoe tecteceggt 120

cagegtegge ggeotgeaccg goggoggege agtccectgeyg ggaggggoega caagagcetga 180
gcggeggcecyg ccgagegtcg agcectcagege ggcggagged gocggceggcecce ggcagcecaac 240

atggeggegg cggeggegge gggegeggge ccggagatgg tccgegggea ggtgitegac 300



115120125 Ser Ay Ala Gu Au Met GQu Val Set Leu Al a

Lys Pro Lys H's Arg 130135140 VvVal Thr Met Asn du Phe

GQu Tyr Leu Lys Leu Leu Ay Lys Ay Thr 145150155160

WO PME/1E%0 Lys Val Ile Leu Val Lys G u Lys Al a FRFEERRP6/004370

Arg Tyr Tyr 165170175 Ala Met Lys Ile Leu Lys Lys Qu

Val Ile Val Ala Lys Asp G u Val 180185190 Ala H's Thr

Leu Thr Gu Asn Arg Val Leu Gn Asn Her Arg H's Pro

195200205 Phe Leu Thr APa Leu Lys Tyr Ser Phe G n Thr

H's Asp Arg Leu Cys 210215220 Phe Val Net Qu Tyr Ala
9tggggcNEIIIERACSEY CH LY PHEITITET I9°8°qtatrISEt 99930234240

corscrcdff, T Bl FRG D8o TR YA BB U

caccagadd® MadeGfbalBd k&R ARRY LSt ASRa Gy ddk oo L6 242802850

gagaacatca
gtatatatag
ctcagecaatg
cattcagcta
tgtgatctca
acagggttcc
aattccaagg
atgctttcta
ttgggtattc
aggaactatt
aatgctgact
aggattgaag
gacgagcccea
gaaaagctca
taaatttgte
cccagttctt
ttgagccgtt
ttcagtccag
agtatgtact
tttgaaagat
ccatgcagec
tttatgatag
acttcacctt
gatgitgcag
gtcttttctc
tttagaaaat

ctgtagttac

ttggaatcaa
tacaggacct
accatateig
acgttctgea
agatctgtga
tgacagaata
gctacaccaa
acaggccecat
ttggatccec
tgctittctct
ccaaagctct
tagaacaggc
tcgecgaagco
aagaactaat
aggacaaggg
gaccccetggt
tggaggggceqg
agaattcctc
tcagtgcacc
gcagtggtte
gcaccagaga
ggaaggctac
ttgaccataa
cctgcageaa
atatcatggt
gcagtcattt

tgtggtcact

tgacattatt
catggazaca
ctattttcte
ccgtgacctce
ctttggeetyg
tgtggccaca
gtccattgat
ctttccaggg
atcacaagaa
tccacacaaa
ggacttattyg
tctggececac
accattcaag
ttttgaagag
ctcagaggac
cectgteteca
gtttctagta
ctggecagecce
ttactgetta
ctcecctetece
gagattcttc
tacctagggce
ctgtttcece
gtgctteegt
agtcactaac
ttctaaataa

tgtaccatat

cgagcaccaa
gatctttaca
taccagatcc
aagccttcca
gecocgtgttg
cgttggtaca
atttggtctg
aagcattatc
gacctgaatt
aataaggtgc
gacaaaatgt
ccatatctgg
ttcgacatgy
actgctagat
tggacgtget
gcecegtcecttyg
gttgtggett
tgtgtgtgtc
ctgttgettt
tgaatccttt
cccaattgge
actttaagtc
agagcaggag
ctccggaatc
atatataagg
aaaggaagta

agaggigtaa

ccatcgagca
agctecttgaa
tcagaggygtt
acctgctget
cagatccaga
gggctccaga
taggctgecat
ttgaccaget
gtataataaa
catggaacag
tgacattcaa
agcagtatta
aattggatga
tccagccagg
cagacatcgg
gcttatccac
ttatgctttc
acccattggt
agtcactaat
tctacatgat
tctagtecact
agtgacagcc
cttgtggaaa
cttggggage
tatgtgctat
ctgeacccag

cacttgteaa

aatgaaagat
gacacaacac
aaaatatatc
caacaccaca
ccatgatcac
aattatgttg
tctggcagaa
gaaacacatt
tttaaaagct
gctgttccca
cccacacaag
cgacccgagt
ctitgcctaag
atacagatct
tgttcttett
tttgactecct
aaagaatttc
gacctgcgge
tgctttetgg
gccctgetga
ggcatcecteac
ccttattige
taccttggct
acttgtccac
tggcceeaget
cagtgtcact

gaagegttat

540

600

660

720

780

840

900

960

1020

1080

1140

12090

1260

1320

1380

1440

1300

1560

1620

1680

1740

1800

1860

1%20

1980

2040

2100



Lys Ile Thr Asp Phe Ay Leu Cys Lys Gn Gy Ile Lys

Asp Ay Ala 290295300 Thr Met Lys Thr Phe Cys Ay Thr
o Qu Tyr Len Ala Pro Gu Val 305310315320 _Leu G

A@Pﬁ”ﬁ@ﬁ Asp Tyr Gy Arg Ala Val Asp Trp Trp VEE@WWOM”O

Gy 325330335 Val Val Net Tyr Gn Met Met Cys Gy Arg

Leu Pro Phe Tyr Asn G n 340345350 Asp His Qu Lys Leu

Phe Gn Len Ile Leu Net Qu Gu Ile Arg Phe 355360365

Pro Arg Thr Len Gy Pr6%Gn Ala Lys Ser Len Len Ser

Gly Len Len 370375380 Lys Lys Asp Pro Lys G n Arg Len

gtgcagta%ttaé %tt%ty a%\?actg%cre]a %—%@ é%a@t é¥§ag%?§c%92%%?§cqg G 5]1 l e

acatttgg\!@l agégaiﬁlgﬂ'gsgag-gy{gc@ éjtgley&gl%ﬁ/%t@@l&g(ﬁ@r t(Rrg@gt_:Bﬁ:@ leoLys
G n Val Thr Ser G n 420425430 Thr Asp Thr Arg Tyr

tcccaggd?begaAStrrc&m t@uygRre fdmecilcat Gomgdvettt| fanaTimogd 354200445

WO

Ile Thr Pro Pro Asp G n Asp Asp Ser Met G n Cys Val
ttataccgqup@gé§acegq]aatctttatg aatatacaat tctttttcct tctacagett 2340
agctcegtet ttteaaccac gaacatttaa aacccgacct actageactyg ttetgtecte 2400
aagtactcaa atatttectga tactgctgag tcagactgtc agaaaaagct agcactaact 2460
cgtgtttgga getctatcca tattttacty atctctttaa gtatttgtte ctgecactgt 2520
gtactgtgga gttgacteygy tgttctgtece cagtgcggtg cctectettg acttceccac 2580
tgectetetgt ggtgagaaat ttgecttgit caataattac tgtacccteg catgactgtt 2640
acagctttet gtgcagagat gactgtccaa gtgecacatg cctacgaitg aaatgaaaac 2700
tectattgtta cctetgagtt gtgttceccacg gaaaatgcta tccagcagat catttaggaa 2760
aaataattct atttttaget ttteatttct cagctgtect tttttettgt ttgattttig 2820
acagcaatgg agaatgggtt atataaagac tgcctgctaa tatgaacaga aatgcatttg 2880
taattcatga aaataaatgt acatcttcta tcttcaaaaa aaaaaazaaaa aaaa 2934
<210> 4
<211> 1514
<212> DNA
<213> Homo saplens
<4G0> 1
geococtooct cegecegece gocggeccege cogtcagtet ggcaggeagg caggcaatcg €0
gtcecgagtgy ctgteggete ttcagctcte cegeteggeg tettecttee tecteeeggt 120
cagecgtegge ggctgcaccy goggeggcge agtceectgeg ggaggggcga caagagcetga 180
gcggoggecg ccgagogtcg agcotcagege ggoggaggeg geggeggooe ggoagecaac 240
atggcggegyg cggcggceygyce gggegegggo ccggagatgy tecgegggea ggtgticgac 360
gtggggecyge geotacaccaa cctctegtac atcggegagg gegectacgg catggtgtge 380
tctgecttatg ataatgtcaa caaagttcega gtagctatcz agaaaatcag cccctttgag 420
caccagacct actgccagag aaccctgagy gagataaaaa tcttactgeg cttcagacat 480
gagaacatca ttggaatcaa tgacattatt cgagcaccaa ccatcgagea aatgaaagat 540
gtatatatag tacaggacct catggaaaca gatctttaca agctcttgaa gacacaacac 600
ctcagcaatg accatatctg ctattttcte taccagatcce tcagagggtt aaaatatatc 660



450455 Arg Mg Pro His Phe Pro G n 460 Phe Ser Tyr Ser

Al a Ser 470 475 480 <210> 7

<211> 481
WO 2066/119980

cattcageta
tgtgatctca
acagggttecc
aattccaagg
atgctticta
ttgggtatte
aggaactatt
aatgctgact
aggattgaag
gacgagccca
gaaaagctca
taaatttgtc
ttgtttetag
tattggaagyg

aaadaaaaaa

<210> 5
<211>
<212>
<213>

DNA
<400> 5

cgttectegyg
gcgggagtyg
accgaggggg
gacgtgggece
agcteggect
gaacatcaga
catgagaaty
gatgtctaca
cagctgagea
atccactceg

acctgcgacc

1866

acgttctgea
agatctgtga
tgacagaata
gctacaccaa
acaggcccat
ttggatccee
tgctttctet
ccaaagetet
tagaacaggc
tcgcegaage
aagaactaat
aggtacctgy
aatattatgt
tattttttta

adaa

Homo sapiens

cgecgecggyg
agatggcgge
tcggcécggg
cgcgctacac
atgaccacgt
cctactgeca
tcatcggeat
ttgtgcagga
atgaccatat
ccaacgtget

ttaagatttg

Ay Thr Al a 465

ccgtgacctce
ctttggectyg
tgtggccaca
gtccattgat
cttteoccagygy
atcacaagaa
tccacacaaa
ggacttattg
tctggeccac
accattcaag
ttttgaagag
agtttaatac
tcctcaaggt

aatttagaat

gccoccagagg
ggcggegget
ggtceeggygg
gcagttygcag
gcgcaagact
gcgecacgetce
ccgagacatt
cctgatggag
ctgctacttc
ccaccgagat

tgatttegge

-7-
aagccttceca
goeogtgttg
cgttggtaca
atttggtctyg
aagcattatc
gacctgaatt
aataaggtgc
gacaaaatgt
ccatatctyg
ttcgacatgg
actgctagat
agtgagctct
ccattatttt

tazaaattat

gcageggeaqg
cagggggycy
gaggtggaga
tacatcggcg
cgogtggeca
cgggagatee
ctgegggegt
actgacctgt
ctctaccaga
ctaaagccect

ctggeeccgga

acctgchget
cagatccaga
gggctccaga
taggctgcat
ttgaccagct
gtataataaa
catggaacag
tgacatitcaa
agcagtatta
aattgyatga
tcecagcecagg
agcaagggag
gtattetttt

ttagaaaaaa

caacagcagc
ggggcgggga
tggtgaaggy
agggegegta
tcaagaagat
agatcctget
ccaccectgga
acaagttget
teetgegggg
ccaacctget

ttgcegatee

PCT/EP2006/004370

caacaccace 720
ccatgatcac 780
aattatgttg | 840
tctggcagaa %G00
gaaccacatt 960
tttaaaaget 1020
gctgtteeeca 1680
cccacacaag 1140
cgacccgagt 1200
ctitgectaag 1260
atacagatct 1320
gegetgeett 1380
ccaagcteet 1440
aaaaaaaaaa 1500

1514
agcagcagca &0
gcceegtaga 120
gcagccegtte 180
cggcatggte 240
cagcccctte 300
gcgettecge 360
agccatgaga 420
gaaaagccag 480
cctcaagtac 540
cagcaacacc 600
tgagcatgac 660



<212> PRT
Asn d u Val

wo 2bebTosko

cacaccggcet
ctgaactcca
gagatgctct
attctgggca
gccegaaact
cccaagteag
aaacggatca
acggatgagc
aaggagcgygce
gaggeceecect
geccectotee
ceaggecggg
aggcaggecea
tggccccagt
agtctetgge
gtggagggtyg
caaaccccac
aggagcecagg
écttctgtgt
caccteeetg
aaaaaa
<210> 6
<2il> 480
<212> PRT
<213>

<400> 6

tcctgacgga
agggctatac
ctaaccggcce
tceotgggete
acctacagtc
actccaaagc
cagtggagga
cagtggccga
tgaaggagct
agcccagaca
cgccagactg
gtggagcatg
aggccttete
tcaatctecc
agttctggaa
gggggcucty
cctagtttce
ccgggecgaa
gtggtygagca

acccgtctaa

Homo sapiens

<213> Hono sapi ens

Set Val

gtatgtggct
caagtccatc
catcttcect
cccatcceag
tetgecctec
ccttgacctg
agcgctgget
ggagecctte
catcttccag
gacatctctyg
ttagaaaatyg
ggcectggcea
ctecceacee
gctgetgetg
tggaagggtt
agtagggact
ctgaaggaac
tcececteect
gaagtggagc

tatataaata

lle Lys Qu Ay Trp Leu H s Lys

-8-

acgcgcetggt
gacatctggt
ggcaagcact
gaggacctga
aagaccaagyg
ctggaccgga
caceccctacce
accttegeca
gagacagcac
caccctgygg
gacactgtgc
cctetctect
geecteccea
ctygctgegee
ctggctgccce
cagggcceatg
attccttagt
gtcaaagctg
tggggugcgt

tagagatgtg

accgggeceec
ctgtgggcty
acctggatca
attgtatcat
tggcttggge
tgttaacctt'
tggagcagta
tggagetgga
gcttecagec
cctggacctg
ccagccegga
ttgctgagge
cggggectag
cttaccttcc
caacctygctg
cctgecececee
ctcaagggct
tcacttegeg
ggagagcccyg

tctatggetg

Met Ser Asp Val Ala Ile Val Lys Glu Gly Trp Leu His Lys Arg Gly

1

5

10

i5

Glu Tyr Ile Lys Thr Trp Arg Pro Arg Tyr Phe Leu Leu Lys Asn Asp

20

25

30

<400> 7 Met
PCT/EP2006/004370

agagatcatg 720
cattctgqgcet 780
gctcaaccac 840
caacatgaag 900
caagctttte 360
taaccccaat i0z0
ctatgacccg 1080
tgacctacct 1140
cggagtgcetyg 1200
cctecctgecet 1260
ccttggcage 1320
cteceagette 1380
ggagctcagg 1440
cecagegtece 1500
aagggcagag 1560
tcatctcatt 1620
agcatccctg 1680
tgceeteget 1740
gegecectge - 1800
aaaaaaaaaa 1860

1866



151015 G n Tyr Ile Lys Thr Tip Arg Pro Arg Tyr Phe
Leu Len Lys Set Asp 202530 Ay Set Phe Ile Ay Tyr
Li{S Qu Arg Pro Gu Ala Pro Asp G n Thr 354045 Len
WOBPYEIBY  en Asn Asn Phe Ser Val Ala Gu Cys ECNEPEN6/004370
Met Lys 505560 Thr Gn Arg Pro Arg Pro Asn Thr Phe
Val Ile Arg Cys Leu G n Trp 65707580 Thr Thr Val Ile
Gn Arg Thr Phe H's Val Asp Set Pro Asp G n Arg
859095 Gu Gn Trp Met "Arg Ala Ile Gn Met Val Ala
Asn Set Leu Lys G n 100105110 Arg Ala Pro Ay Qu As
BED TNVt ASlYT TP %)"SA@§HGG§7H S8F Bt 4 °Bet 118120125 ASB
er Set Thr Thr u Gu Mt Ginq\/al Al a Val Set Lys
Ala Arg 130135140 Ala Lys Val Thr Met Asn Asp Phe Asp
Glu Ala PY$ tk@Ushysnlen tonvd wid vsn H451HB0020 168 sy Thr Phe
50 Ay Lys Val I4%e Leu Val Arg @n Lys Ala Thr Ay Arg
165170175

Thr Glu Arg Pro Arg Pro Asn Thr Phe Ile Ile Arg Cys Leu Gln Trp
65 : 70 15 80

Gly Thr

Thr Thr Val Ile Glu Arg Thr Phe His Val Glu Thr Pro Glu Glu Arg
85 90 95

Glu Glu Trp Thr Thr Ala Ile Gln Thr Val Ala Asp Gly Leu Lys Lys
100 105 110

Gln Glu Glu Glu Glu Met Asp Phe Arg Ser Gly Ser Pro Ser Asp Asn
115 120 125

Ser Gly Als Glu Glu Met Glu Val Ser Leu Ala Lys Pro Lys His Arg
130 135 140

Val Thr Met Asn Glu Phe Glu Tyr Leu Lys Leu Leu Gly Lys Gly Thr
145 150 155 160

Phe Gly Lys Val Ile Leu Val Lys Glu Lys Bla Thr Gly Arg Tyr Tyr
165 170 175

Ala Met Lys Ile Leu Lys Lys Glu Val Ile Val Ala Lys Asp Glu Val
180 185 190

Ala His Thr Leu Thr Glu Asn Arg Val Leu Gln Asn Ser Arg His Pro
195 200 205

Phe Leu Thr Ala Leu Lys Tyr Ser Phe Gln Thr His Asp Arg Leu Cys
210 215 220

Phe Val Met Glu Tyr Ala Asn Gly Gly Glu Leu Phe Phe His Leu Ser
225 230 235 240

Arg Glu Arg Val Phe Ser Glu Asp Arg Ala Arg Phe Tyr Gly Ala Glu
245 250 255

Ile Val Ser Ala Leu Asp Tyr Leu His Ser Glu Lys Asn Val val Tyr
260 265 270



Tyr Tyr Ala Met Lys Ile Leu Arg Lys Gn Val lle lle
Ala Lys Asp 180185190 Qu Val Ala H's Thr Val Thr Qu
Ser Arg Val Leu G n Asn Thr Arg 195200205 Hi
WOE%‘[?”‘H‘?%OAI a Leu Lys Tyr Ala Phe Gn Thr His %Sﬁf‘f%?“g%"“”“
210215220 M Cl1 2006/ 119980PCI 1EP2006/ 004370 - 12 -
Len Set Arg G n Arg Val Phe Thr Gn Gn Arg Ala Arg
the Tyr Ay 245250255 aGnille Vol Ser Ala Len Qu
Tyr Len Hi s Set Arg Asp'Vol Vol 260265270 Tyr Arg Asp
Ile Lys Leu G n Asn Leu Met Len Asp Lys Asp Ay His
5 ys. | - s Lys Gn
o nso GEOEP AR 9 e o Mo nBo B IS R RERS The phe
Cys Ay Thr Pro Au Tyr Leu Ala Pro G u 305310315320
Val Len GQu Asp Asn Asp Tyr Ay Arg Ala Vol Asp Trp

Lys Ile Thp A& \Phbelly32533038% Glu Gly Ile Lys Asp Gly Ala
290 295 300

Thr Met Lys Thr Phe Cys Gly Thr Pro Glu Tyr Leu Ala Pro Glu Val
305 310 315 320

Leu Glu Asp Asn Asp Tyr Gly Arg Ala Val Asp Trp Trp Gly Leu Gly
325 330 335

Val Val Met Tyr Glu Met Met Cys Gly Arg Leu Fro Phe Tyr Asn Gln
340 345 350

Asp His Glu Lys Leu Phe Glu Leu Ile Leu Met Glu Glu Ile Arg Phe
355 360 365

Pro Arg Thr Leu Gly Prc Glu Ala Lys Ser Leu Leu Ser Gly Leu Leu
370 375 380

Lys Lys Asp Prc Lys Gln Arg Leu Gly Gly Gly Ser Glu Asp Ala Lys
385 390 385 400

Glu Ile Met Gln His Arg Phe Phe Ala Gly Ile Val Trp Gln His Val
405 410 415

Tyr Glu Lys Lys Leu Ser Pro Pro Phe Lys Pro Gln Val Thr Ser Glu
420 425 430

Thr Asp Thr Arg Tyr Phe Asp Glu Glu Phe Thr Ala GiIn Met Ile Thr
435 4490 445

Ile Thr Pro Pro Asp Gln Asp Asp Ser Met Glu Cys Val Asp Ser Glu
450 455 460

Arg Arg Pro His Phe Pro Gln Phe Ser Tyr Ser Ala Ser Gly Thr Ala
465 470 475 480

<210> 7

<211> 481

<212> PRT

<213> Homo sapiens

<400> 7



Met

Glu

Gly

Leu

Thr

65

Thr

Glu

Arg

Asp

Ala

145

Gly

Tyr

Glu

His

Leu
225

Gy Vol Vol Met Tyr Gn Met Met Cys Ay Arg Leu Pro
Phe Tyr Asn 340345350 G n Asp H's Gn Arg Len Phe Gu
Len Ile Len Met Au Gn Ile Arg 355360365 Phe Pro Ar }%
WORMI/II®0Ser Pro G u Ala Lys Set Len Len Al a BFJ/EPZH6/004370
370375380 Leu Lys Lys Asp Pro Lys Gn Arg Len Ay dvy
Gy Pro Set Asp Ala 385390395400 Lys G n Val Met Gn
H's Arg Phe Phe Leu Ser Ile Asn Tip G n Asp 405410415
Vol Val Gn Lys Lys Lealteu Pro Pro Phe Lys Pro G n
Vol Thr Ser 420425430 G n VaI Asp Thr Arg Tyr Phe Asp
Phe T 5 r Ile Thr
Asnéag ‘g =As §al e & g Wt Ggsrblg rpLen Le S%Lg G n Len
450455460 - 13 - Asp G| n Arg Thr HIS Phe Pro G n Phe
Set Tyr Ser Ala Ser Ile My 465470475480 G u
Tyr Ile Lys Thr Trp Arg Pro Arg Tyr Phe Leu Leu Lys Ser Asp
20 25 30

Ser Phe Ile Gly Tyr Lys Glu Arg Pro Glu Ala Pro Asp Gln Thr
35 40 ' 45

Pro Pre Leu Asn Asn Phe Ser Val Ala Glu Cys Gln Leu Met Lys
50 55 60

Gla Arg Pro Arg Pro Asn Thr Phe Val Ile Arg Cys Leu Gln Trp
70 75 80

Thr Val Ile Glu Arg Thr Phe His Val Asp Ser Pro Asp Glu Arg
85 90 95

Glu Trp Met Arg Ala Ile Gln Met Val Ala Asn Ser Leu Lys Gln
100 165 110

Ala Pro Gly Glu Asp Pro Met Asp Tyr Lys Cys Gly Ser Pro Ser
115 120 125

Ser Ser Thr Thr Glu Glu Met Glu Val Ala Val Ser Lys Ala Arg
130 135 140

Lys Val Thr Met Asn Asp Phe Asp Tyr Leu Lys Leun Leu Gly Lys
150 135 160

Thr Phe Gly Lys Val Ile Leu Val Arg Glu Lys Ala Thr Gly Arg
165 170 175

Tyr Ala Met Lys Ile Leu Brg Lys Glu Val Ile Ile Ala Lys Asp
180 185 190

Val Ala His Thr Val Thr Glu Ser Arg Val Leu Gln Asn Thr Axg
195 200 205

Prc Phe Leu Thr Ala Leu Lys Tyr Ala Phe Gln Thr His Asp Arg
210 215 220

Cys Phe Val Met Glu Tyr Ala Asn Gly Gly Glu Leu Phe Phe His
230 235 240



<210> 8 <211> 479 <212> PRT <213> Honp sapi ens <400>
8 Met Set Asp Val Thr Ile Val Lys Qu Ay Trp Val Gn
Lys Ay 151015 G u Tyr Ile Lys Mn Tip Ar
WO'@V”@;‘? OLeu Leu Lys Phi Asp 202530 Ay Sgt PESJFDFIE?%@%M”O

Gy Tyr Lys GQu Lys Pro Gn Asp Val Asp Leu Pro
354045 Tyr Pro Leu Asn Asn Phe Ser Val Ala Lys Cys
Gn Leu Met Lys Phi 505560 A u Arg Pro Lys Pro Asn
Thr Phe Ile Ile Arg CysLeu G n Trp Thr 65707580 Phi
Val Ile Qu Arg Thr Phe H's Val Asp Thr Pro Qu Gu
Arg Gu 859095 Au Tip Thr Au Alalle Gn Al a Val

leu Ser Alré ASRrfG1 L G cA 81.6nRg B0 TRE1EH rucigdd u G u Arg
Met Asrea€ys Set Pro ThesGer Gn Ile Asmsivh |le
115120125 Gy Au Qu GQu Net Asp Ala Ser Thr Thr H's

H s L¥S Ar Lgs Phi 130135140
Ala Glu Ile Val Ser Ala Leu Glu Tyr Leu His Ser Arg Asp Val Val

260 265 270

Tyr Arg Asp Ile Lys Leu Glu Asn Leu Met Leu Asp Lys Asp Gly His
275 280 285

Tle Lys Ile Thr Asp Phe Gly Leu Cys Lys Glu Gly Ile Ser Asp Gly
290 295 300

Bla Thr Met Lys Thr Phe Cys Gly Thr Pro Glu Tyr Leu Ala Pro Glu
305 310 315 320

Val Leu Glu Asp Asn Asp Tyr Gly Arg Ala Val Asp Trp Trp Gly Leu
325 330 335

Gly Val Val Met Tyr Glu Met Met Cys Gly Arg Lesu Pro Phe Tyr Asn
340 345 350

Gln Agp His Glu Arg Leu Phe Glu Leu Ile Leu Met Glu Glu Ile Axg
355 360 365

Phe Pro Arg Thr Leu Ser Pro Glu Ala Lys Ser Leu Leu Ala Gly Leu
370 375 380

Leu Lys Lys Asp Pro Lys Gln Arg Leu Gly Gly Gly Pro Ser Asp Ala
385 3990 395 400

Lys Glu Val Met Glu His Arg Phe Phe Leu Ser Ile Asn Trp Gin Asp
405 410 415

Val Val Gln Lys Lys Leu Leu Pro Pro Phe Lys Pro Gln Val Thr Ser
420 425 430

Glu val Asp Thr Arg Tyr Phe Asp Asp Glu Phe Thr Ala Gln Ser Ile
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