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Indeed, it has been demonstrated that anti-EGFr antibodies blocking EGF
and TGF-a binding to the receptor appear to inhibit tumor cell proliferation. At

the same time, however, anti-EGFr antibodies have not appeared to inhibit
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[008] In certain cell types, the binding of growth factors, such as
EGFr, prevents apoptosis by stimulation of phosphatidylinositol 3-kinase
(“PI3K”") and B-Raf. PI3K activation triggers a molecular cascade leading to

the downregulation of the central pathways controlling programmed cell death
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formul ation, and delivery, and treatnent of patients.
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%@%@ala&y@ameﬁh chemicsl ﬁ@awéaﬁ,ophafmmeuﬂ@al qr@paraélom ee
f8Fm8|‘aH8F1 é’rﬁc%swb%(ﬁr?dﬂré%érﬁ'ﬁ é%?gb - Ce” free of

Ine protern I STexpress “from a

d| ffe{f)eh}i Spﬂtirﬁapplica(iléh ﬂmssmo[“oﬁtmbnsﬁaﬁ@/bﬁ’f nless
[t021 The terps " protein' are used

stalegithanyeen Fyrtaﬁaﬂérree tm% eae ﬁétf@ wr@s inclydingrias well as
&tﬁen%mg %@%mﬁé *‘M@Iu%@t ShdrinkiLAgaR ot mﬂﬁfn d%@go,%rms

anal ogs o I de sequence. nce,
suchtas ‘felerhent) meﬁctcsnparmtéeabmglpaas boﬁ’pelerrmtshntjhe

Bpies EEmRaR s it erd SeRels i oRaghBrBaher

c@d@%mo?é%d%ﬁé‘%éb@ilt in%@& 's]é@cdﬂ&é’ﬁ)ﬁétﬁted-ré‘t‘h%m’gét Ive

Brotel n, as well as fragnents, anal ogs and
mut afP$8bf nAsiuibzetn amﬂemcre with thp presant disddsureGhe

YRGS 9 IO RS el AP 88k iou gD e

faldwingeaganings, where "#" indicates the location of

the mutation_in terng of the anmino acid nunber of the
pol yF{ngQ] de, Theterms "isolated polynucleotide" and “isolated nucleic

acid” are used interchangeably, and as used herein shall mean a
polynucleotide of genomic, cDNA, or synthetic origin or some combination
thereof, which by virtue of its origin (1) is not associated with all or a portion of
a polynucleotide in which the "isolated polynucleotide” is found in nature, (2)
is operably linked to a polynucleotide which it is not linked to in nature, or (3)

does not occur in nature as part of a larger sequence.



indicates the am no acid found at that position in the

w | d-type am no acid sequence, and "Y" indicates the
wonb@no7sami no acid at that position. For exanpPer/ushme/012267

notation "GL3D" with reference to the Ras pol ypeptide

i ndi d82@k t hahetterme "iselatedyprodéing aad “olated polypeptidteare

T LR G
reesmplimt RNR4dr ¢ ét%rdﬁgg@,aértﬁoahé Yoorfbidtid Bherdst, WHRH by
herein as applied to an object refers to the fact that

viffue Bf ée prigian opsotrserad denivatienur(d) istaot apsaeisted with proteins

BN AFRALLE, @i R PGS IRBOAURAE SRk siroB! 83 Hee of

I'n an organi Ing- viruses

medhe pesteinsp (8)ds sapressed byrmatell forng diffdreht Siasciewlor (4)
(&%en intentionally nodified by man in the | aboratory
SANOCRHE I MRt ural | y-occurring. [025] The term

" | i " " i & ”

ConcIeRLY ! ThEdenfS skttt Rl Bldtehr e LRSd
intercticngesbiypame arg ua;éemgetdireastaogémmtr{ teorn tomefdréo Inativ§
e PR en s B DB S EIadanse Force
rRXINE PYSiet) fRigrh&ftsCaR BEaRBI RS %%eb%s?ﬁﬁh@b%ﬁgggﬁﬁé genus.

condi tions conpatible wth the control seque
[ 026][03% t elhetentEGFr pelypentde” ecamspasdesrmmtive protein,

S R e R e B e R
EGRUSREEIR, b willi fradresnty, anhiogdtl mithts af ReBvOEGFr
such control sequences differs dependi ng upon the host

PG RENBPEGIeD Pb i FoTe pOlpgBlide @enkisl sequences
gener[@é%]y ! F‘?ba‘i&nﬁm@k@ #Y" PR C;};jén%tacﬂotnelh a

and transcriptron ter ati on sequénces;

peljcEpyideeseq ugene isbityecsgrired; avhigrel ‘#S piicnes thd b@bﬁ% of
rompters. and tragnscription ternjnation sequences. The

the Mtationin rrfb%efgméﬁ no 2gid uBhaeal e pel¥periide, X" a

Y . ; By i al . .

G The UminG AERE A Bt ME0S A FTES Wit GRR i acid

seduencerand O6npdicatessthetog@npasirenaeid & thdlpoditgroBsr,

B B s D R PR o Bt R PolbOp e indisstes
th&t hereisha BRRME &t d}ﬁinbraﬁdia B ? aM1efofitHE vaRLiypE R4 at

| east 10 bases in length, either ribonucl eofides or

sgaugNeRAbihad elycine is raplaiced adth @ eapatticeadich s theypetast Ras
s@ﬁﬁl&ﬁg ide. The termincludes single and double
strandéd forns of DNA. [028] ' The term

"ol i gopdic| eoThdeérnt ehagturLi-dozuhficids sk Heen as applied to
an object refers to the fact that an object can be found in nature. For
example, a polypeptide or polynucleotide sequence that is present in an
organism (including viruses) that can be isolated from a source in nature and
which has not been intentionally modified by man in the laboratory or
otherwise is naturally-occurring.

[025] The term "operably linked" as used herein refers to the
positioning of components such that they are in a relationship permitting them

to function in their intended manner. A control sequence "operably linked" to



natural |y occurring and nodified nucl eotides |inked

together by naturally occurring, and non-naturally
woeewr7g3g ol i gonucl eoti de |inkages. Qi gonucl eariuse®6/012267

are a pol ynucl eoti de subset generally conprising a

a epdjng sefiu20Ce isaligatedin Sectea waBr thibkeattegsion of the coding

al i gonucl eqt.i des are 10 to 60 bases in | ength and nost
FLEBPLER 5H5YES 1308 dindifeogRBGRb It IE oo T
styuenses in length. Aigonucleotides are usually
singl e stranded, e.qg. for probes, although

ol i gdA2@l eot Thederayconirel seauence’ramdsed herain réfers tese

' S ' . e tang . i,genucl eoti des

SRR AR Al S SRl o3P LS 6B Tedna

mbégssng beoddidgseqlierdds Bwhicartiey Bad ligately THRCHAURSf

nucl eotides" referred to herein includes S

%Bﬁﬂnitrs peyenaesyiffersdenansina epedtheibast ormanisss;in

y L ad . c ; ' Sy q

ol s oBRrb Syl o8 e, L Brofbiet Boppyma

kimding Isée] ahe trafberipteomtetmiriajionseqeentes; in eukaryotes,

| i nkages"refer ep to herein includes oligonucleqtide

QoPRHale SUC CAMIST SRREIRES AL SR PEMOIRES B TGISCPYRA o,

tONAIPBRHGH 886LEROA. eThE RABPRINAS §§¢@é&%§e is intended to include,
oshor ani 'adat e,

phosphor oani | ot hi eate, ph
3 leoB ooy dlanaponrgrds whoski keserBeeiseasgentiakbibr arptessien

i prebEqsin Gttt s Bisorol e el gl fpese presence

idatdsntBgsous,FoB 8REMpID dsaderdeauehcdd andiiidio FpRf@REr Dr Ug
Design 6:539 (1991); Zon et al. digonucl eotides and

S&NHPOERRes: A Practical Approach, pp. 87-108 (F.

Eckst . Ed- Fr [ |ty P d_Engl and
Croo 88Tt o The i olyHciEaie o efeimea T h8fely St
pd_ﬂymaml ' fc&nﬂoﬂ?ymmzqtidﬁseoﬁh alﬁéaﬂgw m@eﬁazléﬁéth((j égﬂé\a, t he
i scl osures o ich are here i ncor por at ed

f%@PQP@ﬁg'@?S AhdEPRYBIIRItESS e Ao iPtae 2 iheb biper o
Rl Fhd ferfiERtiLads sirﬁffé)lanar '&%u%&?&ﬁar%’éﬁ’ rms%f BNA.
nucleic acid refers to tie nunber o I screte

i nst 4028Js of Thadernm laligeinticieotide’ refarrgd Y@ hessinimauden

el Cr O End WeaBa dutufo iR hinket fedieher by pafuraly
oBR0RINeY, Al nonPR&RAARbEFiNGERPRRRLIILTRREgesN 2
sanpl e nmeans that the nunber ot discrete cogl es of the

Gioonugleetides ase exnalyrudieotidecsubset generatly somyfrisingna dength of

200 Y Tef 1 BRI B kS T s d pafes enath
amdahbst prefarably 123kem) 141 a8) 16e1 B arse 1ondr 2Dy a0 bddes in

certain such enbodi nents, the reference is another
lengipy Olicerurleptigas areivsvallyesinglersiandedar.g. for rebeai n

HENeF ARSI e B A0 Brbod = BT 4R8I e
construction of a gene mutant. Oligonucleotides of the invention can be
either sense or antisense oligonucleotides.

[029] The term "naturally occurring nucleotides" referred to herein
includes deoxyribonucleotides and ribonucleotides. The term "modified
nucleotides" referred to herein includes nucleotides with modified or

substituted sugar groups and the like. The term "oligonucleotide linkages"



[031] The term "sel ectively hybridize" referred to

herein neans to detectably and specifically bind.
weabosnurdseot i des, ol i gonucl eoti des, and fragnmeRCE/US2006/012267

t hereof selectively hybridize to nucleic acid strands

refetead toyereth inahides cﬂrgdnualebtrd@ﬂdkageywdm mninze

| t bl e bi ndi
%QE@@%E'P%‘% %EP tg@a R @FPS;PPIFn o @ondl tions
Mph@rdﬁéﬂeﬁ@at@cBh@é’rﬁwo?@éﬁr?&th’\ﬁ%té‘Wosﬂb?éﬂrlgeEe i

conditions as known in the art and di scusse
rbosehardamidates anddheilikeadat s.gquaRienttonet algNuoé tAwdEnRes.

RO B SBepBAP Chei o8 1Py BB b et

/&Q%A@Uﬂ Ry, q6tazmg0<aI%B%vzdmepéremr:ﬁbwoérm @éé) 6:539
homol ogi es of at | east 85% 90% 95% 96% % 98%

(4894); ermwllmmtrdeww%e@ggaeeé Rraetitad ipipoomals pp.

le
Ll O L RO
ﬁs%e@far te. Patert Ne.i81$5a/58 01 UenhasgbndFsynde Ghemical
9uences are ali %ed for maxi mum nat chi ng. Gaps (in

iR 20154HE PR eqir%m@eéresérf NG EGHEaIF bi e aPDEied by
rbfér?@%% . gﬁﬁ:/cdﬁgﬁﬂ'g&%?{@% ggg %gcluc?@ gtlgﬁ’el%r aet%ctr!aﬁ,sr’? d8lifed.

pre nor e
AI t er[ﬁaﬂ)]l vel Yharicogy rtimbeb! of,a hu%ie?ralﬁdireﬁfewm#m@q&ﬁnber of
eptr de se Qes derive rom t hem of_ at
% Res o Shatduieic BEIYNIA JixPR SRBIRIE 0GB & Chisgene

do'b'y%dn%é‘ﬂ irPa ‘éﬁﬁﬁblé‘%f?r@to {He A dfﬁ%eh@ﬂ&s%t@bb@rﬁg‘gf%n EGFr

scOre of nore I n stan d devi ati on
gesierip thatessgmplgr an Am:rerasad rﬂGfFrr@enmcmy numtbet’anraasample

| t te
e 1 B ROPbEY of Yisgele el tap FRLOU® bt STOPIY s
idétebYSd HoEn B.refdrén&aln &r@ﬁfﬁ@h@ﬁ'enﬁﬁﬁﬁr%@ﬁtb ’flﬁ’é‘?@\%?ér% is
(1972)) and Suppl ement 2 to that vol une,

&ﬂ%"%feﬁﬁﬁ@ﬂ@eén Geriphr such ermbedimente, tﬂf@rrefqreeée rSaalhtyther

<38 e BeRerE e, 8 RERITEEH Shebditefs te
refwerktd @\érwtbgfs?ampl'élﬁkéﬁl‘fmm aafiffespo mdvideal. iIA cestamh such
her ei n to nean that a tyEucI eoti de sequence is

Clyelatati I BHts tl(re reference |§daﬁ @Rl genfpeory PyMPEy characteristic of a
e ;aq(ynrel ated) to all or a portion of a

reference pol ynucl eotide sequence, or that a

pol yjept]i de $hegdemesselectividnhyridizé"aeferraaf tr leexen means to

BB RGNS B SBRLFBORIES bR olienerd
Fé@ﬁﬁ’érﬂ%ﬁ%@bkél%@ﬁ@él?% bﬁdeer@'naerér@a&e s%landgrurﬁlleor

portion of a reference pol ynucl eoti de sequence
hybridization aod, wasteconditiens thaé rrsmqmrea apprebr:ame:amounts of

a refer nce pucl e seguence
EREERI Tk T RebSo S B H0eRaaRk o Hiert FlbRagy condficns
caRdensed tddAiéve sklR3BVe Rhbridighticheartiticrd Es RR6WHSS the art
to describe the sequence
and discussed herein. Generally, the nucleic acid sequence homology
between polynucleotides, oligonucleotides, and fragments and a nucleic acid
sequence of interest will be at least 80%, and more typically with preferably
increasing homologies of at least 85%, 90%, 95%, 96%, 97%, 98%, 99%, and

100%. Two amino acid sequences are homologous if there is a partial or

10



rel ati onshi ps between two or nore pol ynucl eotide or
am no acid sequences: "reference sequence",

woOcewpardsson wi ndow', "sequence identity", "pePCEUSAYE/012267
of sequence identity", and "substantial identity". A

congdleteddentitygweer theis sequieridese - resxaetse, 86%chanolagy
basis for _a s guence co arlson a reference sequence

Megnsiheh 85unebineAMiNq aFige Ara Kipndralvhen theiigppeuenaes are
a?gﬁ@@ ‘F@r‘%a%m\ﬂpfrHé’dchh@”% SBVRiRkr 8ftHe Wéﬁ%c@%}@%g

a sequence listin y conprise a conp
rmtcged)sa@eaﬂmverbm rﬁenmlalhgyna’a:hrr@‘ gaopriergthe @i @nardess are
tides or

1 d
Fetenaniit] 3 4 GBS ol ped et o A SmatueD A dicheraply.
Ni/@ HEbidin %@u&fd&r@r B @Btléé sb§B8hcd S EPd ARENPST at

6 amno acids in i nce two pol %/nucl eoti des or
least o awing @@dwnke@gﬂgweémlpqswsscasdh sterm is eigadesein, if

D e T

usincethiel megran LGN Withi the! riutatios 651 maheéas® 8 4RIpGsenalty of
that is di veraent bet ween the two pol ynucl eoti des or

C.0 83l PacHavhetM. Qe dudias of B’ﬁ%m Seadena ape Stugdire,
iJOFI 0 (VB Y ‘?\?atﬁ)rfn%l ﬁY&t\&@\EEVRQEé reﬁ %%n9$t|on (1972))

onparlng sequences 0 l"ecu
ahddByeplesent Ritadoat'vdlumiedppt 119. aifee tvmmeqlmdaesedr parts

thEPLEBE Rord Preterany Remaloge sy sl SR ees Are sroatpr than
dr%@ﬁéltal %%@%naémw%a%él alRPRGLUSAS tHY ARG ram.

aci ds wherein a po eot | de sequence or am no ac
Ti@qtaand'eowayp@ms:mueeld herain temaamtbat ae;mlwtmaﬂdeat

Sg@géggec 5N Ont8|0%‘q 21 %ufqlq eBhﬁ fgﬁtr%flctﬁh%v&up onarlly related) to

ANDrEnpsttieAtdf deref@@nes polyriucidifide yERRENES) rbr\’mafjﬁ\ﬁdlﬁ)\éptlde
conpri se additions, deletions, substi tuti ons,

senKenes issidentiealdy ageferenpe Pobpepbte [sequenes. cb’rrpar ed t 0
ctogg'a%i RHAERIE eﬂaé e n&%élf‘%@rlr ,8,0[85 ,snlﬁ)%eoc ﬁ%nd > meap that the

irons or ‘deleti on ign
compleeentrgsequéte mahorablo@ouem@ alifor sgspréion @$ afreference

n a conpari s ndow may be conducted by the
ORI B SioRr ot HieRtias e THIPaNde Sarke AEy TATAC
al nt
Bftespolid fo e fthendd Rlckbotdy st Ay ™ EACRARNTE’ 4 4s
cobhgiémentarytihea re@enhe hoclesiide IsaquéuycerHBmAWAbf Pear son
and n Acad. Sci S A 5: 2444
C10s85ER) CIRS kg iR e i la tsRcb R seguance
réla8i8hsRipEBeth tidFar ote pPofimldiestiad o-FFa‘PﬁFG éd’ld %Q&uences
W sconsi n Geneti cS Sof t war e Package Rel ease 7.0,
"(eferancese00enpet, eeommpatipon I, esrguance, ndmiﬁy'son

gé&;e%tag%eaﬁsw&m&be%em"ve HOsuB AR AT §eRRFX AR drerdice
sequence" is a defined sequence used as a basis for a sequence
comparison; a reference sequence may be a subset of a larger sequence, for
example, as a segment of a full-length cDNA or gene sequence given in a
sequence listing or may comprise a complete cDNA or gene sequence.
Generally, a reference sequence is at least 18 nucleotides or 6 amino acids in

length, frequently at least 24 nucleotides or 8 amino acids in length, and often
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i nspection, and the best alignnment (i.e., resulting in

t he hi ghest percentage of honol ogy over the conpari son
wonosow)ssgener at ed by the various nethods is seCeaSews/012267

[033] The term "sequence identity" nmeans that two

cl eq e jdent i cal

atfies) Mmoo, R Sls e Rt e Sirvein

T}ﬁm&étﬂrd@)‘s dr@hmu@duasequermesrmah eachihreeBBrsQRRFsIHENCE

e

(i.e alacé;rég]@ @pgg)é:gg,%%gﬁﬁ 13{?\%%%@ rp:g%?“@wgltal}/c:édn é%quence) that is
s@xﬁgpsgt&sge%r g}ﬁ%rthohﬁchﬂ%Waﬁﬁ (Eﬁﬂmgffu&ﬁ@r celeprserarsengence

posi tions at e identical nucleic

thatistibagent betyveenshetwoqolymualeotisies|gr niNoAGId ggquences,
SRS S PR SOBR o AT e R e Phically

er of nmt

p&@Mé@W chhdaﬂﬁg%%‘q@bn@é&bﬁthedﬁvmsldcudnsover a h:@mparlson

npari son w ndow (i.e., the W|ndo si ze

Wmdow"ﬂb ydergify Redraespareigcal 5egiens ¢ é?ﬂ“?'#ee ﬁ'g}"@‘é‘ de
R s e

characteristic

|28t Yo¢shBglowenatleatide poeatlolds sef@mioe, acxmlﬂewbﬁrﬁm e
pol ynucl eoti de or am nQ aci

e e et e o ry SR
%tg %Séec%%lnégscﬁ% g&isngco?\’ﬁ@u@t% Aubldendés vr 6ramiao acid

percent sequence
sbé@éﬁctds)/ammer@arthd pbdica mfdherp@ﬂwwcm rﬁﬁgt@@é? i the

d f I
oo 46190 o beSalod. QUENERL! naluafinerd e

% { REL 2@ cObh reﬂdelthewferemequence
“géé‘ ééggﬁ Sggze@o?&?ggggnce |dent?at

) fof afSRetY ot the
(Whmhaioqsgqmtmmmm additorequEREHORD) Pﬁ@p E@u@ @S En
twgrs(gzlgﬂgnggg | g il%%:'}l %mﬁgl%enfgfjéé iReWtbChidihgh c%@nparlson

erente sequence over
gmlfrhé;? Be"do%@@ubted'rﬂibetrfeelbealermolsgg Lamm“éhrmtyf %@lth and
set a | arger sequence, b g h&eA?\ d hgﬁg?{n[\]entt he
wmmamédvmplo%ﬁth a8 (198 s DY RE] °9y
oo th
SOSHRH BLBEaIREL a1 SORNSSL ) OBl BiRRGR.4L8E1970), by the

tion, E | ub and
R dfch Bredimilkaty- meiotaofdPedksso andtLeBmaisr@@r NaﬂdAC%S%C

1991)), which ted h
(th6.A b ik (1953 - cospou arers 1A e FREE g

her % @)‘\gr %g@l‘ﬁlﬁ‘t HASHAY aﬁ@CFFAS'FAl n#th?éTWisc@mndﬁwetlcs

he commonl used one-

and
ssﬁwaré ebcmgamtmeax Do(r&erieilcSeGﬁrﬁQU’@rE Grouar 575 Ssipnce D,
herein (Bruce Al berts et ,a

byt he
Ml soncil Fan Gopeiare e vact O iR net GoRel 7 by
ﬁ%@%gz on, Akl HE! l§é§f‘°a'h§n&1@n9(be Deaoiting iathel sjghest pere:entage of

V- conventional am no aci ds, unnatura‘1 ani. no tr(\jods s
suatolegy ever the diosnpgmsisonyvisdowhoaoeraiedigy the various e
selected.

[033] The term "sequence identity" means that two polynucleotide
or amino acid sequences are identical (i.e., on a nucleotide-by-nucleotide or
residue-by-residue basis) over the comparison window. The term
"percentage of sequence identity” is calculated by comparing two optimally

aligned sequences over the window of comparison, determining the number
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N-al kyl am no acids, lactic acid, and other
unconventional am no acids nay al so be suitable

woaopaoessts for pol ypeptides of the present i npPemusems/012267
" Exanpl es of unconventional am no acids include:

4- hydr o rolj L0 . .
ofpeRiierRs A0 fich e idhuiticPRIgEdcN BIRE fe.0 AT, C, G, U, or )
og@@ﬂfgll@i&mt; _ﬁ}gbo’dN-ﬁ;stﬁieY\bgem y'fe,ld tief oumperof matehade,
-ne I STI Al ne, - ro Sl ne,

pes oV RGdnR MYEba ol ToR EBEe Sosogs by e dotal Pymber 6T
= ! e, ! . e
oh SRR 5, bl IHEER (B Mok mliing e
redultant 10016 gieldhegmeroentagemif seiudnee isendity. ahlbe {erens
ri ghthand, direction js the carboxy-term . derection,
S RE e e e Byt aSaaBS S il lie B &oct!

kg loR il | fvhetkintihe poiypecleotie i
oPAFPRERNE o MEPoS e e thepipocttee o i
asielpoemprises a seheerice had has Igé least SRARICent :uesRe ifentity,

pigorasiy Bk IGEC P B Bm RSB pBERERAT b (i etoast

T 6Ct1 0N
geddirt b9rorady peseanteMivhde idoatityigs compareef tera exfetamcas

the transcription direction.  Segue regi Qns ,an the _ .
SERIERCS QHer HEVTRGIIEHR RN 96 L sk A MEHRTARAC NS acid)
whi : i JANAg idelB- 18 &mino
PsiERpcliaden ol MingBEoh s T R o
20 ) ijeRitNg, shessid thaperaprtdge ebsequangedacetityds caleulRked by
and which are 31to the 3' egof t he RNithl{ &I e
compaTBdhPdaIaTaNeR SeRiRIG Palm el atic Faydhti
o%‘?dé“d n%doriéﬂo‘?%ﬁéo\ﬁﬁkh 46tz 2bhRré&itBrisstst titiefdrence
Identity” means that two peptide sequences, when
seiuenBe loyeathegrmdpatsarhwinsioby The referrianeqyqpcsmay be a
B STEI{ i%l ng default gap weights, share at |east 80
%’5156 At a MGEERTAYS WENL i ty, preferably at |east 90

per cggmgequmq%éddwbiﬁ, Yhe fsrity Roalentidrial aatinb eails and
95, , 97, or 98 percent sequence identity, andArgst hesi
theifabbadVigtiens io@amcomepm@msagéqLfe@?c@?wéﬂ’fwy. ynthesis
Preferabl y,.res| htd [ ii tical

G FraRE, £ DR SRE 8, SnRlft Retodagst \o
JiSdaIsERI MRS (199 1) atich & insbrpamateidrherein byrreferensied The
sequences of antibodies or .immynogl obulin. nol cuteﬁ turall
term “aorne @eicd s emNpasd gedifiBmeS e{'hée%lf% Qhgurally
i nvent | oy/; U i | Pd honly Weed®dn@o and
%%Q%Héégunaerﬂg‘rg ér{%?én?glfoabg%mlrggas%{@%Sﬁ‘é %g%h gr gf erably
fired-Satedr AMeviahons BEYMino dcidssareprssiddnensiny(Brgge Albérts et

SRl SR 295 Gy TR e 938 Y R .

are
e b b oliddi bQe, phahing. ad)elfitee hventgroepdedtional
2602h g’é{s%so‘igébﬁgérSanfally hS-acke) into famlies: (1)
afiih ecids] nonatcral|nfieo acjdsasyrir aate adisugstitilemamno acids,
2) basic am no acjds (e. | ysi ne, ar.gini . .

Ny 5qids, tagie s st hinel Mg puSig AR i mey
also be suitable components for polypeptides of the present invention.

' Examples of unconventional amino acids include: 4-hydroxyproline, y -
carboxyglutamate, &-N,N,N-trimethyllysine, e-N-acetyllysine, O-
phosphoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-

hydroxylysine, o-N-methylarginine, and other similar amino acids and imino
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val i ne, |eucine, isoleucine, praline, phenyl al ani ne,
met hi oni ne, and tryptophan); and (4) uncharged pol ar

wearmosnoassikds (e.g., glycine, asparagi ne, gl utarCmais2006/012267
cysteine, serine, threonine, and tyrosine). Qher

famlies, of,am naiac] g i iR hokstorn@éed hatdiedhe
aq@&%gm‘l @ydarﬁggl'{’}%}'@%jhﬁﬁéhgﬁg%pgl that i c12267 hydroxy
|eftRghd Yireatiam sgieremmodeghinahdireaticar @ndithe righthand direction is
am de-containing fam!l,

; alapine, wvali i nd
trasasrsor-rsmingl Erecupn Jhacte e i Slrfterd Fgabg ané
c(%ﬁ\ye:ﬁttiBHhan’ and tyrosine are an aromatic famly, and

ysterne and net hi onine as a sulfur-containing side

chai jo3Eam | ySinfarly eoaless epedified stheswisen e iefhang,goef

that an |spl ated replacene f. j i N
sy sEa b G RBLE Gl nad 8 RN AR drocton
of B6E9RisiEINdet Dy RRiédiRle sHquensesid rferregditaeertbats’ direction.

an amno acid vm¥h a structurally related am na accijg
Theldirection lofbetoa3 ragdiioreef rascesh trBPﬁ?ﬁ'Fﬁ'a I, peterred 1o as

roperties of the r [ ' - th
e R R et e PR SP0RS Shtne TR R aIng the
sanle cé & the. Ry whighcoa st to ite HeenthphithedRNG

substitution groups jnclude, but are,n

| imited to:
tmsplﬁmt-argugfg{@q W%U&Sﬁ'@,a”bfﬁ%%‘ﬂﬁ%eén-i %t&qy:eg'gﬁg E%Q:)\BRS on the
%gﬂggggﬁvﬁg@g ?aérﬁ@'sBSuéﬁéé 88 tha R\ HHE which are 3' to the 3

, cystel nenet hi oni ne, and .
hIEEtRg IRNEA gtanisaripinare BG37d tor as iavetsteaam Seqepaces

Suscdpebhor |1 By AR 36 BelpEptdes She b cbstantial identity”
rﬁ%%r.‘fseﬁtait kﬂgyb ip%%ﬂiﬁ@_s%ﬁhgﬁééé?!i)vhe(rﬁdpt&héw aligrredi, Isgch as by the
arfinity fo

ormn rotei n conpl exes 4) alter
grogeimg GXP on BESe'B?I%aJ%q ggefaglljrgggrwgightﬁ,%h)ﬁgp a{ \east 80

hysi hem cal f ' ' . .
LSSl AR BR8Pt ot
B BRGEMNNSF 168805 1 $6; 9Tabu 08Ijeyeaniaaguenge peentityeand most

seqguence. For exanple, single qr mult] ' . aci .
satarabbatient: QpererkBrquasRIarouyi et . AR Positions
substituti . . j ; ieMionisn
Bt ot H kPP ] RE st el afitelbBld suIons O
Qb <iRl hdreirt enmon (Jar)iatim(?rih rhlge amieo @oldesequances s aptigodies
A conservative am [ tituti
suipTERoglabLi EHIRgGEes AES SoBTIAER g b olfiessed py

h ; | j hea g idd
R A B8 et e e e
pedesicesmairtainest leastdisdh uporepieserabjyaklegst 8Q¢e At P5 %,

structure {hat c acterize .par ; h
e olr by SRR ELAR B SIS o proe
gfit%@é pla%bwgﬁina%nﬂry%f%@ﬁiﬁbid@mt fhat Breotelates), in their side
ructures and Ml ecul'ar Principles (Crejghton, 'Etd'f ilies:
\Bhairls. FEEexmﬁmeed\co:da@)aﬁyno REIAS &e ;gep@gquy)qulded into families:
!(—g)gég?gi%%lgi%% %ﬁq; g%oée 'a@p??ﬁétlécédﬂ Slu(a%a@)?{ﬂ%sﬂf&nﬂm acids
(e.g., lysine, arginine, and histidine); (3) non-polar amino acids (e.g., alanine,
valine, leucine, isoleucine, proline, phenylalanine, methionine, and
tryptophan); and (4) uncharged polar amino acids (e.g., glycine, asparagine,
glutamine, cysteine, serine, threonine, and tyrosine). Other families of amino

acids include, but are not limited to: serine and threonine are an aliphatic-
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Publ i shing, New York, N. Y. (1991 )); and Thornton et

at. Nature 354:105 (1991), which are each incorporated
woeowimn7dsy reference. [ 038] The term "anal og" aBCuABSE006/012267

herein refers to polypeptides which are conprised of a

h@ﬁc%gﬁagr? VA P% aﬁtﬁﬁ an® ghithMheraiedan bh&de-lmaatamlng family;

n y t0 a portion of an_anjno g,
alémﬂeﬁmlma)ﬂetmlmmand aﬁdlguqme, are PR@Iiphale BT é’h&ﬁ‘é{ alanine,

tryp,;@m%p @m@t‘y& 56 %‘569 gﬁl%%rg%pg ik Iyﬁ,"éﬁd %’té’iﬁete{?ﬂ methionine

2P SYRERES HRirARG SRESCHANRIINE Hor:exwapleaitus'eemn@@l%m d
substrtution (or addition or deletlon

expest tetandsplatert tqnlacpeﬁge%zf@ lesisinewith @és%kj?i‘%‘ﬁb’aﬁ'ﬂe
arggs%xﬁﬂi;g vg“gﬁ aé%t%ﬁ%geﬂ r@énin%rlﬂlth Brs%fn%?éi ¥ shildreast

onger, can often be as

re nAénteoffaf Amirengditl witt a:strhb’gwaibcnalated qnpiBPEsihwilleot
039] Peptide anal o

MGGk i
eg%%cﬁglw ¥ ﬂ’?‘e ?%kﬁéc%?ﬂéﬁt dded hasevéile Bharh@oradd wmhepa i de.

non-pepti de conpound are terned

fraﬁﬁemdrl?l@ltm [tanasanocorisesyativeaminetagd substiytieR PEOUPRS

Ad Dr Res 1986 L NS
inshstsn Bl e ot WpRemn@lop eyl R By AEHEREHDS
t;&&?ﬁ@ SMALSRiARE, AlRRiREPRIiALedlubaniel atidaspeftieranid.eysteine-

npounds are often deve oped with the aid of
nesthioumires, |az1eida$n§1re@IOBaﬂ*Ufﬁ*ﬁd@$| ng. Peptide minetics that

or e SHEHC! U Bl S TAE o LIRHARRY 8 sy s (1)

o produce an equi val ent

ré@@éé‘gﬁé&épﬁnbﬂﬁy 173] Qi@ltbdlgasis (@) edduemet susGeptibiityl tp, oxidation, (3)
peptidomnetics are structurally sim!l ﬁor tﬂng‘% aaq‘hlgiﬂés
ther tbmgtuug aﬁmqty fer fonanqg)p%%yﬁtqogiol (ﬁgg el
(%‘:tf é:gn %&ﬂfﬁ %ﬂ‘lg%hg hﬁ%ﬁ@'ncﬁ@tﬁal\brbvémes of

N an ave one or nore peptid
sJUCﬁl@rﬁa@@gsD pAhabgblcjannm:iUde evdrlbys Muteinga @ g@q%p@cpther than

ch Bl S e P s Sy ot
eé{)g\t 3&? té . t %fdrBbAdhsuRlative Rerinoiatid hebstrtm’uons)
%6 SUDSE i

tion of one or nore am no acids o rt ¢
rAag Geseadasn ﬁm:{uatum@lmctqurangpsgwwqa@grgfeéablyHré the partion o

%éprgg}(téqutd@ (P]'HP elstﬁgdog‘n%égﬁ ?od%mb Ilﬁtlégr’gg&u@bohﬁadﬂé? efl

tion
Jéegnmmé%@bgmﬂbnshogldamcsumem@ugeqamgwe
or a substantially identical consensgg sequence

srtauctatal@harm;tem@cg@fémgp@@rweggpﬂ% Rn&ePlarament gmino

éﬁgos?qgg?cgp& gstérbﬁé%lg r@?erenc&;\cﬂ grt‘ﬁg)l(paﬁgﬁt éé@%ﬁce or

a%%;ﬂgathéﬁ §ealof epadedary strestude éelsatoczimaq:t@rré@s thsy ﬁ@r@@t
I nt ranol ecul ar di sul fide brld es, Whi

t
equen)] Gt SbPHTaCaSHIKE PR SRS Seao Al toptiary

ﬁ P d=Em

TRLd 2.0 tRIST SRS M©$ea@flar Principles
i n 2 e fbelen grofie Wic
(Creighton, Ed., W. H. Freeman and Company, New York (1984));
Introduction to Protein Structure (C. Branden and J. Tooze, eds., Garland
Publishing, New York, N.Y. (1991)); and Thornton et at. Nature 354:105

(1991), which are each incorporated herein by reference.
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functi onal domains can be identified by conparison of
t he nucl eotide and/or am no acid sequence data to

woublei107834 proprietary sequence databases. PrePeraiskgos/012267
conmput eri zed conpari son nmethods are used to identify

sequqogg]t not The tefm Iﬂéﬁélbgf ad ugedthersinaefers topblypeptides
domai ns that occur in ot proteins of kngwn

\slmr:h@mp@rrmﬁ@ﬁdroffajmmew Ofr@éﬂ%ﬂ@ﬁﬁﬂl%@w? yadh&sei n

SEMERET RihE 1 SRArAILS &y RS pb G SRRgEnEE R ol
d29g polYbeptd@bind kiHith has taheast bne o the aotivitiezof the

sequence notifs and s rutur opf or t|on that
rnféu@lwcparrw P%P%WL% Tyelea Lym ohpeplive ABRIags FRTSE 2

F\Yi% tbél@%ubgﬁ‘tﬁﬁéh -addiMod ol 5‘éle§|6ﬁ)‘wth respect to
specl

|n I Ng agent ers to a natural
ﬂnemaimailwocnurrmgjd;emudme sﬁmaiwgs typidajly lsire @ Ietasst 20 amino

38R, AP ol 58 B 00 B o o

48 |ty ascé"fthlplé‘{'@'ﬂ@hﬁﬁjrally @béiﬁmn@b@lﬁ)@{éhhe nol ecul e

compounds. certain enbodi ments, a specific binding
agent [0B8] an aﬁnt@@@walws aker caMmoshbetrthiyihe, pharmacedtical

BRGEIN F5 sy o ik il ARoRReEIduqK RPtoRE e
Sayit g4, T Spesc g ngcaponn o o
ﬁ}%ﬁgﬁa A péﬁﬁ%ﬂf@ﬁfeé"p&@uet@f& s’pgé’?"f Bgtf%%ﬁ&y 35%3 ﬁ?ﬁ)
r?t?‘: d@Bfﬁ}’;e? IT?N §§2 K‘joéﬂgi)] InPEVLSs @ aEFMed. Chem.
y pep

n cer ments, an EGFrspecifi
QOﬂQQBQ'IQGE)’NWhlGh ar@mmmcaatedmm‘plrt ﬂ)wtefe[mmef |&la¢H y

Bempoupie A1 e VAR PRgaHin fhe 30 of cRAD 29t Mol
ﬁ{&%ﬂhg‘f ?"e@ ddérﬂmﬁ%_trcsstﬁﬁf?érfe' é—’crd@ttﬂﬂll;ﬂ ginfgand théra?@utlcally

ant1 ge I'ng region of an antibody speci f or_an
ESEIUl pepljgespniagde (ISBlo Meduce am eaybéient tharageuwicds"

B8 iEc o Peerag PoBRR TNl s TR AT Byl o o

Qra%i@ﬁmrﬂﬁitldd (NeS & palyPestideofbRAS 8, blé(ﬂ%mfdat property or
Inding refers to binding for a target with an

ahaimacgloginat actiyity), sushsts htﬂnals@ntlhmy bpit have@e fymore

profis [ Slouk 1a0ab0F oRie ke st A ¥ o
abhsistify oA NI Say-CHAS-G e+C - @I—EnbemHv@iﬂe(cmbﬁd rhiang), -
is determ_ned by a Bl Acore assay. In, ce

&odemeneE(OREHai §n¢5—gé1 r@’dml?% q(wﬁ@wewn in the art.
@%{b(matl ﬁﬁt?d 0 ﬁ@f‘??glf ARIPE %m)@& Biclistof d SRR fR@lence

an equi rlu SO I on net I'n certaln
wm@mmntm aeid cinhé sarhe tfypedeigd D-tysimeini pliacaldf y-lysing) may

Tk oo St SN SR 2B AR P huces
Eoi'ndi‘Mng a consensus sequence or a substantially identical consensus
sequence variation may be generated by methods known in the art (Rizo and
Gierasch Ann. Rev. Biochem. 61:387 (1992), incorporated herein by
reference); for example, by adding internal cysteine residues capable of

forming intramolecular disulfide bridges which cyclize the peptide.
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preferably < 100 nM and nost preferably < 10 nM [044]
"Native antibodi es and i nmunogl obul i ns" are usually

woet@riotsstr ameri ¢ gl ycoprotei ns of about 150, 00QT/US2006/012267
dal tons, conposed of two identical light (L) chains

and fd%kbé' derwe?ﬁiredﬂsﬁ]\rryo-(éﬂd EhBbRy-terhAalOf fr%menﬂsa)rn

is | d to a heavy chain one coval ent sul fide
abalngs ostuf Beamleowndmas afffuactional daenaing kagesturalanss

rg:&;p% trﬂ%g%fpa e‘mﬁeﬁ? fbé/ﬂc'(ofnap%r%%ﬁw Qfaht ﬁ%@le@ﬁ%'dﬁd/or
databash
ﬁﬁ'ﬁybercdh%?qﬁ@??qﬁwg‘ﬁgggﬁdd@%‘g"v"ﬁ’fi?gaﬁa c“dorai ¢ O o
me"erabile,dcmplatelﬁlaﬁ@@D”ﬁfﬂf@@ﬂéﬁ%’fﬁf’da@ﬁ%\Pﬁ@ ELanUfY ghiuence
h
ARt EoP e O i s

domai n
ogf(né\hﬁ étr}u@hﬁe(epmﬂlm ﬁmﬁﬁbn gMeﬁwdst o |dhetr|1f5/|prﬁ’tem segtennes
omai n of the heavy chain, chai n
thei ot abEA iSer oA S ERES FAr FaBPE (eRBais et o

%J]%é%e%dé/ 18[1] §891) Za'ﬁ]bgé lofskiftth ﬂib 8fticAnresbEhILs séqaence

eve orm n interface between the |ight- and
di@tﬁsxandf‘saruttmi camfoemdtions that (enobeugedto defing strygiural and

Biol. 186:651 (1985; Novotn and Ha Proc. Natl .
fupgtipnagdpmaing | a%’?@%@f V&Hﬁ?‘hla et al.

Nat urgq ¢t 2: 8fﬁeg§§n (ép%%%c) blnﬂ%ﬂge'l:h’eréf@fsrtb ainailulnaidy hon-

refers to both an intact anti body and to an antlg
rta’tmll npléculg tieattspeciically bisisdh & ¢ dzxapnplgs ©Of gbecific

qxlrp gaégt%rr]%l Do f?)él %Feeﬁ{)tf lnfitdH d'p'?&elnsA?[eEg&é’s B riEiag

0 a portion or gnent of an
édﬂ@@ar@éﬁy&gﬁé nﬁﬂgcahc%m\aﬂen@lenuibhmnhpmmtmqtInrcwlr@lrns
t he ‘ant i gen- blndln%functlon Blndln 'Srmts ar e
epnbddnm;entaw seeefie PHKRg @&WRI&&W 36"“

6%82@&%% lségg’ il %ﬂ'ldl #ﬁgéiﬂtqg oM ar‘ntfb‘e‘"f‘loélnéifr‘lb' regRinest an

avag Bi ndi ng fragnents
Aftodge Fab, Fab’ F(ab )2, Fv, single-chain

AR e SR A oo
Il

%\gé!en%o%éeq{t tﬁé’fsf’%lfl?aﬁ? %Yiﬂéﬂgstzé}% mgg o lageEG Fi polybeptdé. In

d&uiA Emb@Einents) s Ghospeoifindinding agant isiapartirqdy-that

s N L s ik

SHASHi@BIrdMd Mgéms i Hismad esbedy ﬂ'fat%peemeallyobmds 2 EGFr
counterreceptor when an excess of antib duces
polypeptige.ofn cetaiptaspbesiments, @nce@ht- éPP%‘géé’ﬂr&ﬁn%ﬁgﬁf‘

B@éﬁr@ﬁﬁf tanzgo/ i é‘fgbp%%%gﬁfs é %@?ﬁpé&%}fb#@%ﬁ byent is an
ARG 4RBiNIRAS FEdich bhaamntibody lspecmo foreetri EOFe nmlynﬁpﬁge
assay)[043] The term “specifically binds” refers to the ability of a specific
binding agent to bind to a target with greater affinity than it binds to a non-
target. In certain embodiments, specific binding refers to binding for a target
with an affinity that is at least 10, 50, 100, 250, 500, or 1000 times greater
than the affinity for a non-target. In certain embodiments, affinity is
determined by an affinity ELISA assay. In certain embodiments, affinity is

determined by a BlAcore assay. In certain embodiments, affinity is
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[046] An "isol ated" antibody is one which has been
identified and separated and/or recovered froma

woaoaoesst of its natural environment. Contani REWAUS2006/012267
conponents of its natural environment are materials

d@érﬁh b/% Iklﬂ&ﬁé Er?é('}ﬁo&"' Wcé’r‘téﬁﬁ'@?ﬁ@édﬁnﬁnté hefiipeidt | C

uses he an may i ncl ude enzymnes,

dmaznrmnes byandeqmthIumfsmltﬁlamametiw dn aestain embiogipesiss an

a5bgaY 5 veid 1 Epergogheaiarn AP Suohg] EHpeEsth onstant
tféﬁvb@rqme aRtISSdPARd 6%@ &?Xnéﬂé%fh&%k&oﬁﬁ&é@@pn@ﬁés is <1 pM,

rmnal or i1nternal am no acid sequencing by use of a
preferablpe 0P nhMegue nadstpreferallg x tnkonogenei ty by

usi nd06Homms el el ae daupol LR ol e oy

Heﬁ&lo?%t?é#n@p{: g@{%ﬁ?rét@ﬂsﬁ%&}ﬂ 456 o0 RsibnisN coimpd st olf two

reconbi nan since at |east one conponent of the
ldenmdabdighB(Lr) ahamsl arehivio idientical hdavy (hldtcha@Spr%%Céhhght chain

iviaka suaiipaty oLy RE BT Db R, i ihp npmber of

&@mﬁae YiAkA @anééelf)@t&ﬁaélﬂhbﬂ%af\@%atdwf diﬁertait n
portions of the variable domains differ ext S|vel Ye}'i@

swqueogiebulimisgtynes: Hoanttkeacans Khieban ASPEeoH
30serhiffathah iy Hfio€ Bfa8ar Enfirhebyf Bhafitds 406nd thd o

Ver he va Ity 1s not
@Il dehviin (\D} &ﬂlommwa@umudn@fmansmk e\odmms nEaci light

SraIndasompiatie AOEIANT 7 ABP & YNGR CEPLF N s

E%'%? eha! i %béoensrtgrﬁ?{'bc{mﬁgmcﬁfhhé 'ﬂgﬁﬂﬂﬁa{lh ‘EH"'éthb%i Wltlﬁ“ﬂﬁ’e first

chain varia omai ns. “The nore hi gh
cment\/@ﬂnammﬁ thesheaivy\chairalsind tUeﬂlahh@han yaﬂébl%pmﬂ@ is

gﬂ%ﬁm@% tg, b iDL SN v e BORR FRaif Pt Er ARG acid
U s\é%%s%&lfe'vea 13 fOrr BAShtcFRE 1BtkGsH o ligenaRa edvpyhain

forml oo connectin and in sone
vasaﬂefdmmalng(qahoﬂna)et ak HeMe!. ekl 8§t§580(t1t918§z Npyatrysed

%'5 rpggﬁ/@ﬂsﬁéﬁc&hg th§ e&aéﬁgg}fﬁhg}a%@&ﬂﬁg &Y N¥ture

ahaigr7-sent1dgmyy.e to the for rmtl on of the
antigen-binding site of antibodies (see

al .
(1991]045fhe ciwstermt’ anSipan¥sratps tdtoth ﬁ\r/‘dﬂ’(?& aaflb%%x ppd to
i n bindi t antibod
oo dlodoniatinb ot bt bafBete Wite Uiy Phact antibody
FesputifidisiAdingn Amlgbncﬂyyndm@&agmt tredreaf” erefetre>t<|> @ifoytion or
[ 048] "Fv" |sthemn|numa i bo @%@ {1’[ the
daroanief andsingt aniban il e uret] B8 TrmBi eigs
! ' Entstdtb Hro@FENb eI rabidant
geﬂ %&n%mﬁ@?‘h%\ﬁ&r@%rﬁngts al?f E)tr chai n g/arl abl e
mlt@chmqmesg fotr bylmzycrmml cnrrcthem;salmleavage ofiiptagt antibodies
Sslurcl:%la% t?yhalegvelz:gesﬂ Cp;a%sam h ng rggments include Fab, Fab',
F(ab'), Fv, single-chain antibodies ("scFv"), Fd' and Fd fragments. Methods
for producing the various fragments from monoclonal antibodies are well
known to those skilled in the art (see, e.g., Pluckthun, 1992, Immunol. Rev.
130:151-188). An antibody other than a "bispecific” or "bifunctional" antibody

is understood to have each of its binding sites be identical. An antibody
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one |ight-chain variable domain can be coval ently
linked by a flexible peptide |inker such that the
woi2gdst10283¢ heavy chains can associate in a "di FETiUS2006/012267
structure analogous to that in a tws-chain Fv species.
! fﬂﬁg r@feptbPto é'&@uhf@ir@%eﬁfé?&vhén an
su 3@@9& ”&ﬁ%’@g él“%ﬂ)ﬁ%ergacé to define an
ex@@éﬂs geantbawy rglusis thequahiiy siireerpiobboun taspupterreceptor
dimer. Collectjv than
byaaitlegetalau #0%e qu%c@é‘*? e §6o/ A8 Sl%”aohy orgater

wever,
| g5/ |7 o opeELNof Q9% sfmeésmdﬁn an in vitro
ab%\b?%P?'%f%d% Q?d/ bﬁ@&gfmﬂ spgm fi c(ajf or an anti gen)

cdmpettﬂwe mbdlhgtqssaw) recogni ze and bind antigen,
al t ho

sit 6[02%49} A?h!ésoc\{l\%{e% aﬁgtg%&% té}?ngvH&ﬁ 1Y héén Plendiied and

e region” when used
egfefr iy 464/8F FedoVetdiefranmi aompodentsi ithipatud! environment.
ody which are responsible for anti

bi nd h
Cbmaaemmant @mheon@@nsm itgarateral POVIEQIMPENS el I'Sa‘g’WF °

2 8
W8|" SRLidkS rg\?g} &Pg %Mjﬁ‘fg&f@f&%bﬁ:ﬂ&%g’gmgg ?Elékg@@gﬁg may
indficR7enAy/ed, mdrrl‘menbsgd!ﬂd otmrmrmrnmpgsmmnﬁﬂaﬂwaceous

31-55 (H1

selumaq Imaaregﬁr%ngm%gF’fﬁ“m&éb biﬂd%&@%)ydrﬁ‘eﬁ'ﬁ RPgehter

ences O

ars S By RbidaTBY BRI A8 dbfétrﬁﬁr@éd by B &ary Rietiiod; and
ervicce, t|oa Instltutes of Health,
t&ﬂtm@&damemal a(nitﬁ@hc)d saqugnning hysserafH SRIBRINGISHM a

seavgnatin w126l peapophniey SEHPARE dodtrddebing 90 27,
nﬁﬂpedaﬁlrﬁ%c&ﬁﬂl&nsluéiﬁg%drf'raés@bdje%r Toaferaldy, silver k@in. An

eavy chialn varia omai n; Chothia . and Le
i3l ated IGO0y |mladQqﬁw&mhboq;lr/a@WlwWé%qqmgmapt ceg% since

akﬁ;ﬁ%&;&@ﬂé’@%ﬁ@% bAfbSF BtuURal ENiduAterl WP hot ban

ues as herein defined.

erééHt @ﬂlrﬁa&nyn Hovaser cigelated ahjbatit willieprapared by g teast
when used herein, refers to parts of

onammrdIQa@pﬁaﬂteFP .eceptors that make contact with a

specithint || 091d (Bl -ASIRIE1 Rferslt5 i Redtithal dertairT portions of

noI og| cal receptors are the nost variable
tAanariabld demarseatifier extensigely in geduence anwRORHIbOFEsand are

ééﬂéelia?thé@w%&@Eb%p%%ﬁ{?h?%s%%gﬁ8%&&%%53@ fboldf Fpfts paticular
5@@%?0@6\%%@@ %néthm tigRoVéverap Urstalsuted mlsroorghbh’ethe

?/ dependent cell -nmedi at ed ¢ lled
vataplexomidins oﬁamutmum naec@mcetrtsraée%a frae gegimegts calie

espplesienanbetelarBru s (GBY R AP PR ot I

[ er
ﬁw%l ﬁggr(t) gﬂ%ﬁﬁ 590 Abhy-cREM vERiabpbagens. rEw@gre énghiwnd

nddrod podiansssarabiadomams yosais e ok (RS The
vgr?a%le Igémams of native heavy and light chains each comprise four FR
regions, largely adopting a B-sheet configuration, connected by three CDRs,
which form loops connecting, and in some cases forming part of, the B-sheet
structure. The CDRs in each chain are held together in close proximity by the
FR regions and, with the CDRs from the other chain, contribute to the

formation of the antigen-binding site of antibodies (see Kabat et al. (1991)).

19



express Fcg RIIl only, whereas nonocytes express Fcg
R, FcyRIl and Fcg RIIl. Fc expression on

woeomtiopsiket i c cells is sumarized in Tabl e 3 PATNEY®6/012267
464 of Ravetch and Kinet, Annu. Rev. |Immunol 9:457-92
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ASSEEE o LA e Piaf LR PORID DR orar Rabat
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phosphat ase), chem | um nescent groups
Setios,, National Institutes of Health, Bethesda, MD. (199 % and/or those
residues from a “hypervariable loop” (e.g. residues 26-32 (L1), 50-52 (L2) and
91-96 (L3) in the light chain variable domain and 26-32 ((H1), 53-55 (H2) and
96-101 (H3) in the heavy chain variable domain; Chothia and Lesk J. Mol.
Biol 196:901-917 (1987)). “Framework Region” or “FR” residues are those
variable domain residues other than the hypervariable region residues as
herein defined.

[050] The term “complementarity determining regions” or “CDRs,”
when used herein, refers to parts of immunological receptors that make

contact with a specific ligand and determine its specificity. The CDRs of
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physi pdepgi cal Tid adrfh @igedt” is used herein to denote a chemical
compound, a mixture of chemical compounds, a biological macromolecule, or
an extract made from biological materials.

[054] As used herein, the terms "label" or "labeled" refers to
incorporation of a detectable marker, e.g., by incorporation of a radiolabeled
amino acid or attachment to a polypeptide of biotinyl moieties that can be
detected by marked avidin (e.g., streptavidin containing a fluorescent marker

or enzymatic activity that can be detected by optical or colorimetric methods).
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[063] A “disorder” is any condition that would benefit from one or
more treatments. This includes chronic and acute disorders or disease
including those pathological conditions which predispose the mammal to the
disorder in question. Non-limiting examples of disorders to be treated herein
include benign and malignant tumors, leukemias, and lymphoid malignancies,

in particular breast, rectal, ovarian, stomach, endometrial, salivary gland,
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[065] In “combined therapy” or “combination therapy,” patients are
treated with an EGFr-specific binding agent in combination with a
chemotherapeutic or anti-cancer agent and/or radiation therapy. In certain
embodiments, an EGFr-related cancer is treated under protocol by the
addition of a specific binding agent to an EGFr polypeptide to standard first

and second line therapy. In certain embodiments, protocol designs will
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substances that form gels, including, but not limited to, gelatins,
lipopolysaccharides, silicates, agarose, and polyacrylamides. In certain such
embodiments, the separated nucleic acids on the solid support are exposed
to one or more probes that specifically bind to the EGFr gene. In certain
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including, but not Ilmlted to, paper or nylon; silicones; polyformaldehyde;
cellulose; cellulose acetate; plastics including, but not limited to, polyethylene,
polypropylene, and polystyrene; paper; ceramics; metals; metalloids;
semiconductive materials: and substances that form gels, including, but not
limited to, gelatins, lipopolysaccharides, silicates, agarose, and
polyacrylamides. Exemplary types of immobilization include, but are not

limited to, covalent bonding or linking via one or more functional groups,
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[074] In certain embodiments, the EGFr gene copy number of a
sample is determined by quantitating the amount of EGFr gene transcript in
the sample, using any of the methods described above.

[075] In certain embodiments, the EGFr gene copy number of a
sample is determined by quantitation of EGFr polypeptide expression, using
methods known in the art. Exemplary polypeptide quantitation methods
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[079] In certain embodiments, microarrays comprising one or more
molecules that specifically bind to an EGFr gene are provided. In certain

embodiments, microarrays comprising one or more nucleic acids
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one or more EGFr polypeptides is also assessed.
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Academic Press, 1996). Exemplary culture media for this purpose include,
but are not limited to, DMEM and RPMI-1640 medium. In certain
embodiments, hybridoma cells may be grown in vivo as ascites tumors in an
animal.

[090] In certain embodiments, monoclonal antibodies secreted by

the subclones are suitably separated from the culture medium, ascites fluid,
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cert the nucleic acid encoding the

\?8??'38‘%&@;;&' %ﬂt %ﬂ%‘@eanu body secreted can be cl oned

usi ng rhGY|er S efrf IR PiisERMEBRES, chim&®d 6hybrid antibodies can be
enbodlnents the cloned nucleic acid is further

ipnepareddn iviftaousingnowsl methasisds syBthelisareiein shemisty. a

S50 B AR RIS DR oo Sy BB P coran
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exchange reaction or by forming a thioether bond. Exemplary reagents for
this purpose include, but are not limited to, iminothiolate and methyl-4-

mercaptobutyrimidate.
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generated vector is transfected into host cells,
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di spl ay, can be perforped in a variety of forpats,
TR ?glﬁg UPBUt'mﬁBim?@tfﬁrt &f prPUCﬂ%ééZP%WfQ f BAMARA t he
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Opinion in Structural Biology 3: 564
usedttermake hlJmanﬁantLbodH@/(seBnmgﬂolakob@wt&@BaﬂSlﬂa{ut@%]Z 255-

21985 DoBafo B iRIszal dhb R Ui Bigheick 651081 19B

Fiswlayd 8t 4/, ﬁgtlsic%&cbﬁ&ow scfslsswﬁggé] Me%as e?%wwaks
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Bi ol . 222: 581 597 (1991 , or Giffiths et al

tbmrnpzyggus dektipn.of the gafipody beawy chaindeining fegion (J) gene
d
AR A e RS by b 50 BORAC
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@gﬁ%eﬁééﬁ] 2558 1a8Pp0° drp b%ﬂ@\%ﬁ%éggﬁﬁw e oA
|ﬁ1Wiu é’QH Th &iéh ér‘?\fl fh&Mdtaht %léeer%létﬂ‘t@tn’?ﬂwe

and eren I at ed ur| ng ubse uent anti
m’hdm:tmgef human antihodies rdpodi armgesn chahangaalakomlowts et al.,

RS A28 R  ng” (Whrks ot al .. Biof Teohnol
10: 13861783 MbRARL)et 2. NNeRireaEENSHEM 5: 146-156 [1997]) have
generated a line of transgenic mice designated “Xenomouse®ll” that, when
challenged with an antigen, generates high affinity fully human antibodies.
This was achieved by germ-line integration of megabase human heavy chain
and light chain loci into mice with deletion into endogenous Jy segment. The

XenoMouse® Il harbors 1,020 kb of human heavy chain locus containing
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enbodi nents, the affinity of "primary" human
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wovomaquesmt i al |y repl aci ng the heavy and | i ght pchaismos/012267
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tain e ment s, e proc Ss is re
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I'n certain enbodi nents, anti - EGFr - specific
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[098] In certain embodiments, the nucleic acid encoding the

variable region of the antibody secreted can be cloned using reverse-
transcriptase PCR. In certain embodiments, the cloned nucleic acid is further

inserted into a suitable expression vector, such as a vector cassette such as

35
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Biol. 222: 581-597 (1991), or Griffiths et al., EMBO J. 12: 725-734 (1993)).
[0100]  In certain embodiments, in a natural immune response,
antibody genes accumulate mutations at a high rate (somatic hypermutation).
In certain embodiments, some of the changes introduced confer higher
affinity. In certain embodiments, B cells displaying high-affinity surface
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the EGFr-specific binding agents themselves; compositions comprising EGFr-
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rate of eat[_‘anc(it %f EGFrspeC| fic bi ndi ng
agggﬂlt%ngm or ragments ereo Xe ary cytotoxic agents include, but
are not limited to, Adriamycin, Doxorubicin, 5-Fluorouracil, Cytosine
arabinoside ("Ara-C"), Cyclophosphamide, Thiotepa, Taxotere (docetaxel),
Busulfan, Cytoxin, Taxol, Methotrexate, Cisplatin, Melphalan, Vinblastine,
Bleomycin, Etoposide, Ifosfamide, Mitomycin C, Mitoxantrone, Vincreistine,

Vinorelbine, Carboplatin, Teniposide, Daunomycin, Carminomycin,
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[0128] In certain enbodi ments, the primary vehicle or

carrier in a pharmaceutical conposition nay be either
WQ@ouWwenus$soOr non- aqueous i n nature. For exanpl ePCT/HS2006/012267

certain enbodi ments, a suitable vehicle or carrier may
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[ U. S, Patent. . .6,171 ,, 58 Add; t e
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at le ne a |t|on thera eutic agent

t:@rmpu'sm’geaiimmmmn}g)phhenap&uhcallsll effpctipe r&ﬁm\ﬂrﬁt%’ an EGFr-
exci, 8‘} Bnt sol uti.ons

o508 BRI pYSnTATe BN g SoRRNa o blRp: Bethods of
Rbathdg REieRt cbmprising administering a therapeutically effective amount

of an antibody conjugate are provided. In certain embodiments, an antibody
is used in conjunction with a therapeutically effective amount of at least one
additional therapeutic agent, as discussed above.
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adm nistered in the formof a physiologically

accept abl e conposition conprising purified reconbi nant
wonRoisaioTBskn conj unction with physiol ogically aecepsaibe12267

carriers, ex0|p|ents or diluents. In certain
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[0125] In certain embodiments, the pharmaceutical composition
may contain formulation materials for modifying, maintaining or preserving, for
example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility,

stability, rate of dissolution or release, adsorption or penetration of the
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acid or polyglycolic acid), beads, or |iposones, that

may provide for the controlled or sustained rel ease of
woheospozsduct whi ch may then be delivered via ardesk006/012267

injection. In certain enbodlnents hyaluronlc acid may
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vehicle known in the art. Such vehicles include, but are not limited to, the Fc
domain, polyethylene glycol, and dextran. Such vehicles are described, e.g.,
in U.S. Patent No. 6,660,843 and published PCT Application No. WO
99/25044.

[0127]  In certain embodiments, the optimal pharmaceutical

composition will be determined by one skilled in the art depending upon, for
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i nclude, but are not limted to, inert diluents, such
as cal ci um carbonate, sodium carbonate or bicarbonat e,
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a sol ution
vegetable oil, peanut oil, soybean oil, mineral oil, sesame oil, and the like. In

certain embodiments, aqueous dextrose and glycerol solutions can also be
employed as liquid carriers, particularly for injectable solutions. In certain
embodiments, a composition comprising an antibody, with or without at least

one additional therapeutic agent, may be prepared for storage by mixing the
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certain enbodi nents, parenteral conpositions generally
are placed into a container having a sterile access
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pharmaceutically acceptable compositions is within the skill of the art.

[0131]  In certain embodiments, the formulation components are
present in concentrations that are acceptable to the site of administration. In
certain embodiments, buffers are used to maintain the composition at
physiological pH or at a slightly lower pH, typically within a pH range of from

about 5 to about 8.
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certain enbodinents, a clinician will adm nister the

conposition until a dosage is reached that achieves
woOherstiemisted effect. In certain enbodi ments, tReT/US2006/012267
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may be administered orally. In certain embodiments, an EGFr-specific

binding agent, with or without at least one additional therapeutic agent, that is
administered in this fashion may be formulated with or without those carriers
customarily used in the compounding of solid dosage forms such as tablets
and capsules. In certain embodiments, a capsule may be designed to

release the active portion of the formulation at the point in the gastrointestinal
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RRERRY, 3’8( cﬁ@é&l&n Hhe EfStsR Utie W&@P@rtav\%tthé}aa\b%roprlate

been renov romt e patient are
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i, Bu b Moo thanee figents supgas bandte.
sBHRING YRASTHARO bl BidaPBd ik el‘écﬁ%‘ékof' EéI(%lLfnli‘ hBé‘bl?@t@t and binding

[0147] In certain enbodi ments, pecil
agents, @gch@srﬁta@;hd gakayin aaod aicacial atldth @rbﬂwmg @gegtnsigch as

b [, ant i certain cells that have
%@hebsg%’ﬂ %%% t%%éﬁ %Qr%‘&d ?chgl ng net hods such as
t hosqoﬂw]cr | Aadntnbﬁale;bﬁarme@eaﬁ@élm@dsiln@rﬁscwmt& blAGent to
pol ype&@dI des. In certain enbodi nents, such cells ma

thesenpii '%ﬂ“e@fﬁdﬂC‘@éanJOTmH@tlﬁﬁ?lrb@‘\&fw andzfebisspecific

PR BPRC Mt X MRS ops AR SraBRRIRG R i

suetameté-rortamnﬁededaaiehvéﬂyéonhalanenszf Iracentaimwxehqga@al
t ed to avo

SURRTad diricon ?raﬁeéeﬁ}'%égﬁa&gﬁg > insflide g ataunt imited to,
I|E6§k5}ﬂbr8%?ﬁ%rsebf%@er%ﬁﬁﬁé’%% aPt'fbl ﬁeb@é Bes, dntPusaod v

I oconpat i sem - per nea ric enc ‘'osur es’ or
injeatioren e@elttalatemnhpmrytﬂeehnlqueasﬁm repatieg pedar formulations

B BRHE SN RS oI B P S55 oLSiaR RT SyBgon ™
Vi @oBPrsy X2, (WhidH8e Sdibe8URE icBaitrblisd HdSase of porous polymeric
microparticles for the delivery of pharmaceutical compositions. In certain
embodiments, sustained-release preparations may include semipermeable
polymer matrices in the form of shaped articles, e.g. films, or microcapsules.
Sustained release matrices include, but are not limited to, polyesters,
hydrogels, polylactides (U.S. Patent No. 3,773,919 and EP 058,481),
copolymers of L-glutamic acid and gamma ethyl-L-glutamate (Sidman ef al.,
Biopolymers, 22:547-556 (1983)), poly (2-hydroxyethyl-methacrylate) (Langer
et al., J. Biomed. Mater. Res., 15:167-277 (1981) and Langer, Chem. Tech.,
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Certain Exenplary Methods [0148] In certain
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ly:mh\daanof\ @hdakconstiteticrmi in eartaioiemdradiments, dhericampgsitios for
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n u rrbe{m 39hmpr irs eertqmaambmchmemés it fon progleicing a single-dose

nts. .det er mi ni
BIRBEEn it e HOKREES n SRy AEu s e i hay each
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hestingeo lasigeous Semiatiomelneteriain gnadingents, kits containing
single and/or multi-chambered pre-filled syringes (e.g., liquid syringes and
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[0140] In certain embodiments, the effective amount of a
pharmaceutical composition comprising an EGFr-specific binding agent, with
or without at least one additional therapeutic agent, to be employed

therapeutically will depend, for example, upon the therapeutic context and
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enbodi nents, the EGFr-specific binding agent treatnent
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Pgrr?%byw@}c}t niragereBpventigUlaRdntramuscular, intra-ocular, intraarterial,
intraportal, or intralesional routes; by sustained release systems or by
implantation devices. In certain embodiments, the compositions may be
administered by bolus injection or continuously by infusion, or by implantation
device.
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admipistersidiosatioviprimplantatinn of armemiranee seenge g ABOHGHy

anpup'}BSrriate material onto which the desired molecule has been absorbed or

encapsulated. In certain embodiments, where an implantation device is used,
the device may be implanted into any suitable tissue or organ, and delivery of
the desired molecule may be via diffusion, timed-release bolus, or continuous

administration.
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subject. In certain embodlments the presence of an increased EGFr gene

copy number in the sample predicts that an EGFr-specific binding agent
treatment will be efficacious in treating an EGFr-related cancer in the subject.
In certain embodiments, the EGFr-specific binding agent treatment comprises
an anti-EGFr antibody. In certain embodiments, the anti-EGFr antibody is a
human anti-EGFr antibody. In certain embodiments, the anti-EGFr antibody

is panitumumab. In certain embodiments, the EGFr-specific binding agent
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col orectal cancer, lung cancer, breast cancer, ovarian
cancer, prostate cancer, kidney cancer, and head and
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panitumumab. In certain embodiments, the EGFr-specific binding agent
treatment comprises an EGFr-specific binding agent and at least one
chemotherapeutic agent. In certain embodiments, the EGFr-related cancer is
a solid tumor. In certain embodiments, the solid tumor comprises at least one
cancer selected from colorectal cancer, lung cancer, breast cancer, ovarian
cancer, prostate cancer, kidney cancer, and head and neck cancer.

[0150] In certain embodiments, determining the EGFr gene copy

number in the sample comprises determining the EGFr gene copy number in
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ir eatg rgrg':é d F}P @@m@& ?@J%%ic ‘gl?tgb%g]l é al%?g;)%@ﬂ?ge)' of at

|dastaimernferenct otelebtider s RRRES e thdsst B@mbf@ tdridiédrﬁﬁé#mg
Committee. Patients gave witten inforne
tE@ %‘é’g& 9915 CORY:BHIDR I H1e teshsamble f@sthamqpyawmmr of at least

|
oS shof nlPRie SERUERBE I i oo BBl i taim,
%bﬂ)d;ltrwmts tam lpcr&asedhmpytmﬂnla@yoﬂthelmﬂﬁgeﬂ'ég ﬂ’lﬁﬂ‘uept%bpéample
AT O SR L
REHCRSHEOHN lmmﬂséékﬁﬂ@@f:n'a A GERE thdehim ERR 60%Rcacious in

according to the manufacturer®s ins _
tieating nsEGEr-selatat! cancartie thy edlyjeb‘adlnE@Ftatelemt&ﬁBmggts, the

f EGF
AT bRk ErerEes BREBOIGE SEaHaNcd, RInBEER e thertament s
ohemmoﬁmmatefsdam EG RV SinvcaMdih eRMIdiHEHER bt RaS055e

mg/ kg every two weeks until di sease progression
e’&ﬁ?s'é‘r' gotide @qq@erqcen@mate@mhemmmaammﬁbm the

C?‘*"éﬁr"scan e ROt R By TR crBRBRAERSY e o

nBotbet of tin® it IEREChE TRferendenuclebiidd Bodidntd iBdb @pies per
as . i.ndependent radi ol ogists according to clinical

C\éﬁm'%E%"t%' ‘%‘Tﬂ%}f%’\ﬁhaﬁ I9ant @8R rrtasenee nualeetide peayence

| SecqHamei sohBALE. M EERIP o Rbo i e b YRS o] B Rorr

g2oeEopY eI tadhe wepy tnunthvarl af dhe at leasReap oafereitice
| nst .

Solid Tuno ncer
G5 ERNFE BglidncRin & nhdMBLSumpl st lnicarits Smbsiampstss
deterpfibtingnhe EtGIEﬁ’é@fé ¥OHVNQRBEk HHH'?P@a?Te%sFBHMefe‘Fenc
Table 1. Table 1: Relevant dinical Characteristics o
npgleptide seqrente 6oRY NHNReRcompised fluBEsSeeK! irssitu hybridization

Nnat.i fl r l.eucoverin, and
aﬁg |s ﬁétc%gtafrizgﬁl_)l Qﬁ%ﬂ’% ggmm%ﬂb Eg;lanr gene copy number
aﬁdﬂhel at ashone refepdtey AuLIBoti@R Bedlidnt Wnﬂ'r'%ér cSinprises
ilents responded positively to
qHﬁﬂWPﬁYw%%g‘tfgt beehaiAteMReGmanss, athmmmgdbeeE@FsgeB@ copy
t ANAL YSI
Bl g AN el A AL e
cesipripes Soutiwernrilot atalysis.oln pertaihwmisedinishéstdeteimining the
E%F-Sr geneegopy number and the at least one reference nucleotide sequence
copy humber comprises another gene copy number determination
methodology described herein. In certain embodiments, the EGFr-related
cancer is a solid tumor. In certain embodiments, the solid tumor comprises at
least one cancer selected from colorectal cancer, lung cancer, breast cancer,
ovarian cancer, prostate cancer, kidney cancer, and head and neck cancer.
In certain embodiments, the EGFr-specific binding agent treatment comprises
an anti-EGFr antibody. In certain embodiments, the anti-EGFr antibody is a
human anti-EGFr antibody. In certain embodiments, the anti-EGFr antibody
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Exanple 1, CRC tunor sanples fromeach patient were
enbedded in paraffin. A 10 mcron section was prepared

woOnwwieassh patient sanple. Regions of the sect POmUS2006/012267
di splaying tunor tissue were marked and the tissue was

SRR RhERRY, 1A seraM SREP e G PP ReGe Yiiding agen

treatmemt campasess are @G At-spetificobindibiyadort mnelaathe sstrgriee
gwrlfled using a PCR Purification Kit (Q agen)
le‘%m rﬁBeFWéaﬁﬁ'f‘lhf acturer's instructions. [01 59]

Exon @p\eﬁl fig
desi gned "usi ng e?ﬁé'p%%ﬂg{%égﬁ %%Whggg&gd@%dgﬁ%y

nummmynmrsesedeteommm@thmﬁﬁﬁrrgeg\emm nurskesinantést sample

RaOE ieRE SPIETTEES Hid R fG nbplst st RS ErmpiR: and
c gﬁ? gache Bl OF Pgdne b@;?ﬁénﬂb?%@thé'ﬁﬁtﬂ%r ofNduciep In certain

The desi rimers were synthesized b

sunlv .emb;yhm@nt@ a(r@@mbﬂb\aaen trg EGﬁf@a‘r@rwmmbaemr){%ﬂre

o BTl Y S PP R B (P ol

a@@ﬁ%ﬁ%ﬂ@ﬁﬂmd@%ﬁd fredling an EGFldreﬂdted cancer in the
sequenci ng prinmer for EGEr exon
bisstctoregrial

entdhe ratigopf @ﬁ@éﬁé JePBe RQPY Nbagber to

Ao R 983, g R BT e

|mmmmnmmqreﬁa inCa BEMpts is indidatdaeby a ratio of the

P AT UPBeA A hecBen P R Shareateg g 4- desgertain
ST, (FEECRaT g ST FIGHOSHCLHPRA bheat-

, the reverse PCR prinmer for EGr exon 2

E@Er mmmmcmw@ e ami-EQFr anidodiids a human

i ERRaRde R TRl PEs RN 15 HRbEG L anbogvig
pRnitR urh&s. M S&rt&iN @mSo e ntEBAMESHRI SRR bind v Egent
(SEQ ID NO 10), the reverse PCR prinmer for PlI3K exon

teeajmentranensenenGARTIRREia bnging paemi@ndtal leaskeRe t he

RS AE IR A el AR e EGFrrpjpted cancer s
N T o o
GNcREpelpsiedHrar ﬁcg 0@%@%@&%&«%@@@? R Q&GN

e el AL BPAN AR SRR oAl oo 20
f or wgOd5PCR barehmmfembmimemmrdezemsmg the EGFr gene copy

n%Gr;Ii_ber aC?-‘II-dA %Il_'t-leTr%Ar:rl; gnTo ﬁJeﬁélA(% EES S H)uorescent in situ hybridization

analysis. In certain embodiments, determining the EGFr gene copy number
and the number of nuclei comprises quantitative PCR. In certain
embodiments, determining the EGFr gene copy number and the number of
nuclei comprises Southern blot analysis. In certain embodiments,
determining the EGFr gene copy number and the number of nuclei comprises
another gene copy number determination methodology described herein. In
certain embodiments, the EGFr-related cancer is a solid tumor. In certain

embodiments, the solid tumor comprises at least one cancer selected from
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16), the reverse PCR prinmer for Ras exon 2 was
AGAATGGTCCTGCACCAGTAA (SEQ I D NO 17), and the

weemsanzismgpri mer for Ras exon 2 was PCT/US2006/012267
TCATTATTTTTATTATAAGGCCTGCTG (SEQ I D NGO 18). The

f d PCR pri i .

ol T ST O REEE A Lo VaiPeancer, prostate

cé(’rfé%gr Hfi%ﬁ@l\i{)cérﬁz%%@ai?@gweteﬁmdhﬁemnmm ts,

A an e seguencl ng. priner -

therRGRF spagitc PORING BesT TSk RE RO POA & G PR g0
Ldortai i 3 i athpeisesa 9
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- aRGRHEE GRY bhibpdy. T eertainembasiments tINANTE GEr apibody
PCR pri i bed abave. P : :
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tr-ergﬁ'nmdn{iph | S EBFXREMEsndingfatdnoend dAdedsConer 2
m nuf es:

ree cycles of 94 0C for 30 seconds, 64 0C
chemoBterapedtitidgerm0 O0C for 30 seconds; three cycles of

30 SBErls, IaRerl BbppirniGa mAngg ARG b AhiadX

hEOi’nP?é?\ EerPnEEtc@BaNdS i Brévide®Gosmurtsing:; detatmiving the EGFr
cyc

f 70 OC f 5 m nut es. t h ] ti )
Gebasbey Ui Tarsarmeltam e supiech rauh R WESRERese s
PCR pur j ficcati et oy
SRR T KPR I o ety
irRireRy&d EGFFejonienadmr numBedindhe sangdguedrainigierng to the

i ed Bi ' ordi Ng .ot LR ar
ot achasmeckrtcANaTEELYe A o #3cE AR Spagi Pt

t 2S] SHeriia piadirg dgentis b ti-
ﬂ?{?ﬁgr[mﬁ%ﬁ%ﬁtl cul'grﬁéggi?éﬂ{ec\%\fgsq Igogfargéd t!o 'tal’?g

B Foatiye Marcestaiu entedimenisn ieanti-BGE TANtaesl ig guman

tient tq i i fy. th j iZh
FRERPs apfiopdle Mg BRoRieaREn, tho SREEDERGhARSY Ehe
%(nit%ﬁtﬂﬁé@.n% cORAIYSBoGindRes tthi EGRFspediia Kindinglagers

ons 1 n CRC Patient Sanples 016% The regug_%sa L Bne
fRedtment Compises SORGTEPeRIIE RINAIRG apRNt Aled ggAst O

tal ytic dongj 2 - iehi tEGQR
HiprhethetsRsitE ddbriyy KE B prifoniging doteRRIG MBIEGRS
GariaéosyAlmbar verprises flaorasekat iadsitu hybrisizatioacynalysis. In

e ok e P LB R bEfios
A FALRCHL MBI Sl R g o
Heteertcorprisas Ssuthemslotgnalysior bseertainienedigents,
Qgt%rrrin?ri\irzlg ttrileo EGFr gene copy number comprises another gene copy
number determination methodology described herein. In certain
embodiments, the EGFr-related cancer is a solid tumor. in certain
embodiments, the solid tumor comprises at least one cancer selected from
colorectal cancer, lung cancer, breast cancer, ovarian cancer, prostate
cancer, kidney cancer, and head and neck cancer.

[0154] In certain embodiments, a method of determining the
efficacy of a treatment in a patient is provided, comprising: (a) determining the

EGFr gene copy number in a first sample obtained from a patient to obtain a
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("FISH'") and by quantitative PCR The FISH anal ysis

was performed using the Herl FI SH detection kit
wODRadsaoygsemat i on, Denmar k) according to the PCT/US2006/012267

manuf acturer's instructions. The kit permtted the

el f ential flu ﬂfé‘t@éﬁierﬁ%%e
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effactiveniauthatpadieat. rrscertaun @rntsvdﬁnﬁutSegieth"u@neéh% e gene
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ITter. The CEP7 sequence was ogserved a Fr
;gamtemnlsnghalln gerainempod &i theiteeatment GamRIaes QP%‘S r

t Th | ]
S pioABD i AR Tip SRPGS B o, 1 soin
SR HIMREntYehe thedteentdd for anl-ﬁ@ﬁrmﬂelated@fgﬁ%r cln cedainccD

camera (Upstate Technj cal

emiodimontat the E &b Eraatad el i 8 saie airane | I eafa) Ly

@ﬂ%tphm%?@e{ﬁ% Qllﬁ'iluMHrtdoﬁ?r%%S%‘ﬂéé{ﬁbﬁe(dém@br gBldict ﬂ’om
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ti ssue thickness. [01 64] Two i ndependent observers
scored at | east 200 nonoverl appi ng i nterphase nucl ei

wonewiezsh sanpl e using predefined scoring gui gefriuse®e/012267
The observers were blinded to both the clinical

charac%gri stics of the patients and the scoring and
EXAMBLERent of the other observer. Wthin each nucl eus,

the nunber of copies ofEXARMPEEF gene and the CEP7
sequence vere assesced | Mcperdertl b ok uite
Sequence number PAUETORMABIRERTUENTOT b 1 he e
%gl[%‘?@“o} ﬁrgﬁ r i@%ew%@%%ﬁgmlpgﬁem:n gnrshed at
Ossedwie Miglardadsait@@nds fehd HREYERE lb gl%’”?’h E%%% pibTiEional
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ChL DS | i it d EGFr an

N e S
meEdulEEineoNER TN IEGF oadivationn Allden pekienigenarenes) nt 1o prior
ti f 2. Bal | i s.indi _
chyemethegpey feneB TORR P CeesPOERES s 28 Fekin in

T%@ﬁia{ BB 2P afentNafTBRIsaftipi@swers bbsesgeld for EQRraxpoEssion
r-gene is indicated by an EGr gene: CEB/ rati Lrer’s
ugingahe EGFRRharmaBX dh(DARD Crime: 3reardnafahe anlygqu
than .2 . lncreased i
nstcions 1 A PRDRT et aed o goTgu, AT G BRressing.
n?% 128 TEROUADG R thd PAsBBhcEiaf HGFrIsteinbvgs inclreast %
ua

-col or FI'SH assay 1 mages,

whi ch EGE
o&predignanhcelisd, Palirnteiusre y@@tﬁ&@@@@bﬁ%ﬂy Wi %ﬂ@ﬁwmb at
F 2 Lipd (i Wwas observed.
A r R oty i ey
obsenyesty] Fi gunfor tesmimsestottemitamumaln iepimert wap £ valuated

t s f tient 7. di ) q
 Gompuiad Joreorepanvabion b Gy SPaT hERISAIY ReSpofiee ”
Ty Hihestii b SPIREYE I it evies byl inpstitytiomay as we
éfaéﬁ%bgr{l%ms#%v\‘g t Igi\frgibﬁsﬁdng pg?t?ern of ?Iﬁ| M&iéjl's vides
ésfi@ﬂ!e?_éhdjemttraﬁiiolcg@iiztgl@gﬁr@n@ﬁ@@kﬁca\h arAlEals BE SThro
lification., [ . .
Gidelnssy oF IReRLTG biRYRTeR SRPREsRaR ST pigiesie ciscase
5 BFflmbt 8BeEE TheRRsbaLHA] ;:ab'ruagy Q?OAFINmrQQN;Qan)neS to
apparatus an e r). Geen (, cul ar
Pralbatg thﬁiﬁe?,quaed@{l{rgﬁtrg%tti@fﬁqllgp%lm@@, g?.c[g@tgt@%c‘)e’r Inst.
58&3')%6%1%1%? eTHTeirﬂgéLﬁt%t&rtﬁé RECIST analysis of patients treated with

panitumumab are shown in Table 1.
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instructions. The forward prinmer GAATTCGGATGCAGAGCTTC

(SEQ ID NO 22) and the reverse priner
WCAWKTIGBEGCGGTGITTTC (SEQ I D NO 23) are used POT/US2006/012267

anplify a small (100-200 bp) non-repetitive region of

ene. line a repet.iti L e
T%%é@gﬁﬁﬂra@ SaimgaLeopEagEREhes P AiHE dreafi Bt
RaAityURab; s 51 so anplified from each patient
sanple to permt normalijzation of e EGFr gen
r esPatient Thﬁé Ser [vahge andNunelesrane pf i neTembor  t fheDuration of
Li ne-1 repetitive el eﬂreﬂ'ypapﬁPAMCCm:ACAT@ponse
(SEQ I D NO |24) andTGLUhB¢heZEyCCLAGRGMUBED | D (M@eks)
?5), respectivel 4/. The aRebivhéersati pn conditiong are as
foll ses4708¢ Mycl 890f | BOFOLROXes af Pa%iaDC, fol I|@ded by
45 cycles off 15 second<aptci@hing, anfdRéspunsat e atf 60 OC.
Threshol d cycl e punber $CGUFRIBDt ai ned usi ng t he | ABI
PBLsmoeeigc GHT SeguencerDerext i on; Bxisem sof t wade.
Anpl i ficati on reacti onFQuUFERIper f or HRdsmcmsbr I plijcate
8d Bbeayhelldicytbe numbeOsFRIe avepagied. Copy |rignber
changes are|cal cyl at ed ARLROX ng t heREosgndea s (Dt- '
4(NBoddgape) H tThag TomruOLAEOR 1 s| PBeiaRver age | 12+
L hreshol d cycl e nunbern capseitane@, f of Re&sorserr gene
sequence inja patient (fopHIR, Dunejis the average
[BLesheig85¢YH € ngaber @b@tlrwd ol Stdbr bisBasel | 32
sequence in|a patient |aqEddn, Nt is the threshqgld
cycl e nunber obseFrved fc;gpet;,%,r{@GFr gene sequenge in
from retji nal [pi gmemrogRt helial cells ("RPE")
-61-1 30658884 M Ne1 79 The: FOLEBRO! d C3tuR DiBasE | 16+
hbserved for the|Line-|Fgegrence i h DNA from RRE
ol ] VH TGELTHF e ON
8168 66‘?%@5??ecﬂ (ggf Hq?ﬁ?ﬁ&%ﬁb ohg%%agel I nes @ﬂbﬁfﬂbn
hormal nunber of |EGr |ggppacopies or with an i ncrease
TD5I3gahsEFE U9y COM: FOLROK, ST U P?(%éeé'énfest 5
popy nunber |of EGFr i1 gYBSR| ment al piddasgel | 11n8sones)
te gt =gr 11 el
?ud?’aeé(?ﬁ%? qVl(JQ)ssgr Ba%%&g\%’ll anP: rggsﬁlé(\lﬁve(rggdﬂg
bCTUIIcl ) as0l FUeL- 1167 29 ToV
g\g H!f;llnd §\%20 E{Lsgu f\omA gre e E rrgg&%e)

nu r of each CF celjl Fﬂﬁl was dJ=term ned usijng the

IR IO 8NN § %E P I;ﬂr VB A %gpuﬁvr*
HE TRy . Ksnororn afE) Pty
e%%#%('gf tBﬁ]tgH %a telﬁ esggndgd pc%lﬁvely?o the panﬁur%?nvé% In

treatment, showing either stable disease or a partial response.

EXAMPLE 2
MUTATIONAL ANALYSIS OF EGFR, PI3K, RAS, AND RAF
IN CRC TUMOR SAMPLES

[0158]  Prior to initiation of panitumumab treatment discussed in

_I

Example 1, CRC tumor samples from each patient were embedded in
paraffin. A 10 micron section was prépared from each patient sample.
Regions of the section displaying tumor tissue were marked and the tissue
was extracted with 0.2M NaOH/1mM EDTA. Samples were subsequently
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suppl enented with 10% FCS and anti bi otics. An

exenpl ary FI SH fl uorescence stained i nage for D Fi
woebdeg107854shown in Figure 2B. The val ues obt ai ret/uSe@n012267

the FI SH anal yses are shown in Table 4. TABLE 4 : Copy

r%ﬂ’ e Wwilh o0 RS gre@ﬁ;t@? %&E@r@?ﬁd F\BG{?Qnidﬁrr'BﬁgB'r\m

ffmm]chlﬁaﬁnplg@ms ptmfre&jsusslog avB@RdRmﬁaaﬂdanlt ({alaben)‘ following

E%ﬁ]celtj eé‘nes \é_ stern bl ot analysis of cellular
BETRN§ KSHURIYIe 2A). Protein extracts were

subj qo4 59 tOE%ﬁ!“stp"e@ﬁanj@R'p?m’{é@ arids&nlEn rimers ere

transferred to polyvinylidene dlfluorlde rreg anes
desighadusing ithg pragrapi Brimiend) (Rezen 8¢ Skaketskypd cﬁb@@{))vﬁmmem

AP AT s MR s B P AR ket Syl etz
S AVBSSHSE. (é&s)@i@ﬂfdrﬁ‘@t'&é m@thbes Ehafwr@&sc@ls ANemeds in
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Nelecubas Bielpay. demeneRyess, h'EOtQW%NJeépBQﬁ ) )- shsdesigned
B eely Rt ToiReg e, Thd tygh por

ain r'’’gen€ ‘copy

prun&efror HCGHr &¥ijn ThevasfGETGAGGRSACCCIMT OTC (SEQ ID NO:
ﬁe i feration of .each of éhe CRC tunor cell lines is
V8IS ﬁ' BrBeb s 6 Ue¥eRilRavas Br du)

e T T —

fgo&ﬁﬁxmom‘s&wesmegaeqq;sﬁemammew@msmlmwe 3). The

B CR PG B aTD10 e G BURSGEC PR

(B'EQ 1D N&! 4), Iﬂﬁ@PéJe%@PUR‘RFIﬁleF‘F&SE'GF@' eR¥n a9 was
chem | um nscent ELI od assayi ng BrduU

CRAASAGCANGRACHAACTRE R HD IN@e%)d and th@ #eHU§NGIBg primer

R GF B, S SO AR AR AR RS ER RN 0. he
fSWr&@ PCROKIMENRB EGROSKN SWWh3is BEATCIGIT SBEATAGRGCAG

he BrdU assay is perfaornmed in three separate

(ﬁ%l’@&‘@eﬂeﬂﬁ%ﬁ%ﬁ E%@BW’M EGFf pEORgAWagt urer’ s
e

fpr EGHrena@n Dhwat THLEAGRBCATGARDTACTISE (SEID NO: 9). The
BRugl BB P B e S GEM B EA S R hn o
SED 1DWG! $o), ige FéVEréé’PC?r@Bﬁhw%r Sr PIBK exdH Q‘O(féé n

medi um | acki'ng pani t unumab, and the bl ank sanpl e
@BG&@%‘ﬁCAGQ@AAATQ’ MTTNSECDHD/NQ i ti9naixd itie BAGMNCINg

it MR Y s TACE hRAGACKI AR ARG EARA Poea

leeNeS: f1'29aq1h@lf§rv{/é?dtl="@ﬂtprﬁﬁerat6r Pi3K exehgtoegasancer in a
subj ect, risi n determ ni nR‘ the EGFr gene co

@E@MTGAT@ STarfpEE fG,'Eﬁ] PREE ID NO: 13), the reverse PCB\ primer for
PI3K exon 20 was TGGAATCCAGAGTGAGCTTTC (SEQ ID NO: 14), and

the sequencing primer for PI3K exon 20 was
TTGATGACATTGCATACATTCG (SEQ ID NO: 15). The forward PCR primer
for Ras exon 2 was GGTGGAGTATTTGATAGTGTATTAAC (SEQ ID NO:
16), the reverse PCR primer for Ras exon 2 was
AGAATGGTCCTGCACCAGTAA (SEQ ID NO: 17), and the sequencing
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subj ect, wherein the presence of an increased EG-r

gene copy nunber in the sanple predicts that an
washisepssei fi ¢ bi ndi ng agent treatnment will bePCT/US2006/012267

efficacious in treating an EGFr-rel ated cancer in the

e PRY Res otz Wi PAT TAT T AR RAG b EBe TG (sEa D
Egt nsggh%?&nw&dﬁ%wn{monﬁtm@mbmq t5 grg':@ 2, }/\/_ngr gi n
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. . . . ! f . .
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tbergeousesingprib®er fos BeRaf exorbil Badvasy agent and at | east

AT R e AR A ERRR TG R e rAIoIROERN  uror. 7.

The netbop OoEGHE&BrR 18Ner ah8 N PISRIdxBNE YBRd 2§, Rhs exon
| east _one cancer selected from col orectal cancer, |ung
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conprises Southern blot analysis. 12. The nmetho
werg porifiedwging itihe AdRunei RCRpurifieatkarsysfene(Agsncondnber

GRIBERSETrPY. P bR e '
BigDge® Témginbits? \CRRYCyuIBeguehciAy Ki?ﬁ%&ﬁpli@ﬂ%ib stépgy e
nucl eoti de sequence in the test sanple; and (

ePpAND g the enaractyesis ipsisyctian aalyred zawt%| 23530 ABI
M ARG SOLEHE SERIAS AR oe IIFAEDIA o
S particaldaradatieny aaksconfygared iy theuwiléty®d exon sequence from
normal DNA of that same patient to identify the presence of any mutations.
The results of that analysis are shown in Table 2.

Table 2: Mutational Analysis of Certain EGFr, PI3K, and Ras Exons in

CRC Patient Samples
Patient EGFr | EGFr | EGFr | PI3BK | PI3K Ras | B-Raf
exon | exon | exon | exon | exon exon | exon
18 19 21 9 20 2 15

1--30624793 | WT WT WT WT |WT WT WT

2 - 2350661 WT WT WT WT (WT G13D | WT

3 30640715 | WT WT WT WT |WT G12D | WT

4 - 3039832 WT WT WT WT | WT WT WT

5--10015851 | WT WT WT WT | WT G13D |WT

6 -- 30656334 | WT WT WT WT | WT G12V | WT

7 -- 30667900 | WT WT WT WT |WT WT WT

8 -- 30384032 | WT WT WT WT | WT G13D |WT
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sequence copy nurrbergcl?#rp es Sout hern bl ot anal ysi s.

18. The nethod of &N IMORPAVMPIEE EGFr-rel at ed
canc B§ a Shhd HuidbEPbf céalesm%n@ébf’ge@é rl}@é?hé’ﬁt]tﬁmor

wher ei e solid tunor Is at | east on
shples embs‘ determoicor indwal wayen bg fluoresognt amsiar hytmidiastion

CEREE) and il apheaRe P orn i Ele s BaRieS RegpTngg using
tﬁBQ-ié'fﬂtF’-'ISW teeticon Mt %@ak(‘ﬁ\ﬁ%ﬁbﬂoﬁ r@eﬁ%?k)sé&%'r(ﬂlhﬁ to the

bi ndi agent treat nent conpri ses an anti -
many erg instruttiensetl h@d(!tcnermlfaedrﬂmdlffmtal ﬁUDT&SCGHt

SRetaoT Sl F e Renes odoh KRR bR HhndeniBiects,

satjudpedY“CEPPYNahd @athhuckiis preserih ieg samplé aPattidat
wherein the EG-r-specific bindin Zent treat nent

LBHP eﬁyé%reaﬂam:ms pEairgateent ﬁ@lug@n @@mde&hla ) fora3t

T
RENES G0 "R igebtad W Hendfifedlii6h Bhlitied in
kit)rfpr 36 mmut(ea)atdebmt&mpengtw@e Dio@Fcolpe dualdanged Fiddrassays

vlvgre per%c’rtmesda using tﬁé ?_@I EbeFli Lébdec%rum Orange probe (Vysis,
Downers Grove, IL) and the CEP7 Spectrum Green probe (Vysis, Downers
Grove, IL). Tissue sections were covered with 10 uL probe solution (provided
in kit) and incubated at 75 °C for 5 minutes to co-denature the EGFr and
CEP7 probes. The sections were allowed to hybridize overnight with the
denatured probes at 37 °C. The co-denaturation and hybridization steps were
performed sequentially in a microprocessor-controlled system (Hybridizer,
Dakocytomation, Denmark). After hybridization, the sections were washed
twice at 65 °C for 10 minutes per wash using the wash buffer provided in the
kit, and dried at room temperature for 15 minutes. The tissue sections were
covered with 4'6-diamidino-2-phenylindole (DAPI Il, Vysis) for chromatin
counterstaining and examined by fluorescent microscopy.

[0163] A fluorescent microscope (Zeiss Axioskop, Germany)

equipped with the Chromowin workstation (Amplimedical, Italy) was used for
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%@g@ﬁpmer calisnuate UsRmhas seatrals f@c;npt%a@@@. FGET BERRICARY Number.

bbbl 35 SRR 59545 £ 108 Rkop Stgh
dmmﬁermummﬁ atempty, & Sld enatysiswag riolheoEGEslvgeme toapcessive

number. in_a sanple fromthe subject; (b) determning
WH?ﬁéFkFﬁ%‘?‘e is an increased EGFr gene copy nunber in

the ganBhp; aub ﬁw@bpéﬁdérﬁt%ahﬁer@%cbl‘é‘d serast Zsdhogene
copy nunber in the san‘g , admnistering to the
C

appingaingrahase auciei pm@ﬁmpleeuan@@mdeﬂneejrscormg

EIHEHRES e RO RIngedtp, SR 4 K ety leMbtics of

tABtpatibRty aBd thd 8€tingBdnd 28sessiditdbfdhe otRirBbddrver, Within
wherein the anti-E antlbodx i s a human anti - EGFr
eanah medeus, the number of copies of the EGFr gene and the CEP7
sequence were assessed independently. The ratio of the EGFr gene copy
number to the number of nuclei (EGFr:nuclei) and the EGFr gene copy
number to the CEP7 sequence number (EGFr:CEP7) were recorded. The
results are shown in Table 3.

Table 3: Results of FISH Analysis of EGFr Gene Copy Number

Patient Response to EGFr EGFr
panitumumab _gene:CEP7 | gene:nuclei

1 - 30624793 partial response 2.50 4.80
2 -- 2350661 partial response 2.13 6.80
3 -- 30640715 partial response 3.27 8.20
4 - 3039832 partial response 1.19 3.38
5 -- 10015851 stable disease n/a n/a
6 -~ 30656334 stable disease 1.04 1.88
7 -- 30667900 _progressive disease 0.91 1.70
8 -- 30384032 _progressive disease 1.02 2.00
9 -- 30692441 _progressive disease 1.03 2.00
10 -- 30685324 | progressive disease 1.18 2.10
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[0166] Figure 1 shows certain dual-color FISH assay images, in

which EGFr genes appear in red, and CEP7 sequences appear in green.
Figure 1A shows the staining pattern of normal colorectal mucosal cells, in
which balanced disomy is observed. Figure 1B shows the staining pattern of
tfumor cells from patient 7, also displaying balanced disomy. Figure 1C shows
the staining pattern of tumor cells from patient 4, displaying balanced
polysomy. Figure 1D shows the staining pattern of tumor cells from patient 1,
displaying disomy with EGFr gene amplification.

[0167] The EGFr gene copy number is also determined for each
patient using quantitative PCR. Real-time PCR is performed using an ABI
PRISM® 7900HT apparatus and the SYBR® Green (Molecular Probes, Inc.)
detection system (Applied Biosystems), following the manufacturer’s
instructions. The forward primer GAATTCGGATGCAGAGCTTC (SEQ ID
NO: 22) and the reverse primer GACATGCTGCGGTGTTTTC (SEQ ID NO:
23) are used to amplify a small (100-200 bp) non-repetitive region of an EGFr
gene. Line-1, a repetitive element for which copy numbers per diploid
genome are similar among all human cells, is also amplified from each patient
sample to permit normalization of the EGFr gene results. The forward and
reverse primers for the Line-1 repetitive element are
AAAGCCGCTCAACTACATGG (SEQ ID NO: 24) and
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Sequence Detection System software. Amplification reactions are performed
in triplicate and threshold cycle numbers are averaged. Copy number

changes are calculated by using the formula sPPine-NtNine)

. In that formula,
Dt is the average threshold cycle number observed for the EGFr gene
sequence in a patient sample, Dline is the average threshold cycle number
observed for the Line-1 sequence in a patient sample, Nt is the threshold
cycle number observed for the EGFr gene sequence in DNA from retinal
pigment epithelial cells (“RPE") cells, and Nline is the threshold cycle number
observed for the Line-1 sequence in DNA from RPE cells.
EXAMPLE 4
CELL PROLIFERATION INHIBITION ASSAY
[0168] The effect of panitumumab on cell lines with a normal
number of EGFr gene copies or with an increased number of EGFr gene
copies are studied. First, the copy number of EGFr in experimental CRC cell
lines was determined. Eight different CRC cell lines were studied: DiFi (Jose
Baselga, Vall d’'Hebron University, Barcelona, Spain), DLD-1, HCT-116, HT-
29, LoVo, SW48, SW480, and S8W620 (all from ATCC). The EGFr copy
number of each CRC cell line was determined using the FISH methodology
as described above in Example 3. Each cell line (with the exception of the
DiFi cells) was grown in DMEM supplemented with 10% fetal calf serum,
penicillin, and streptomycin. DiFi cells were grown in F-12 medium
supplemented with 10% FCS and antibiotics. An exemplary FISH
fluorescence stained image for DiFi cells is shown in Figure 2B. The values
obtained from the FISH analyses are shown in Table 4.
TABLE 4: Copy Number of EGFr Gene in CRC Cell Lines

Cell Line EGFr gene:CEP7 EGFr gene:Nucleus
DiFi >20 >20
SW48 1.10 3.19
SW480 0.94 3.08
SWe620 1.05 3.00

74



<211> 20 <212> DNA <213> Artificial <220 <223>

ol i gonucl eoti de prinmer <400> 6 gctggtaaca tccacccaga
W@Q0c2LMBS4 7 <211> 20 <212> DNA <213> Artifi ci aPCTRROH6/012267

<223> oligonucleotide primer <400> 7 tgatctgtcc

C gbag 20—=<210p § <ZII5 20 212> 313—\5 215>

Ltﬁd??ui at—<220 LQQE ot+gonucteotid 24‘EIIBI7K4UU) 8

1_1 %ggaaaat ﬁr\f agact 20 <210>-0 <213 292 DNA
'12\61“ 1 fI Ci zl <769§ <223> ol | {1{'\I"\IL{"| ﬁ?gdn nrl et

7m19 ttcagggcat| @98ct acttg g 21PCT |shB8ence |

isting ST25 .txt <210> 10 <211> 23 <212> DNA

As shown in Table 4, DiFi cells have a very high EGFr gene copy number.

[0169] EGFr gene expression was examined in each of the cell lines by
Western blot analysis of cellular EGFr protein (see Figure 2A). Protein
extracts were subjected to electrophoresis via SDS-PAGE and transferred to
polyvinylidene difluoride membranes by high-intensity wet blotting. Filters
were probed with the indicated antibodies, and specific binding was detected
using an enhanced chemiluminescence system (Amersham). As expected
from the FISH data, above, DiFi cells had a very high level of EGFr protein.
With the exception of SW620, the other cell lines showed variable levels of
EGFr protein. SW260 cells did not contain EGFr protein, despite a high EGFr
gene copy number.

[0170] The effect of panitumumab on proliferation of each of the CRC
tumor cell lines is measured using a bromodeoxyuridine (“BrdU")
incorporation assay. Cells are grown in DMEM supplemented with 2% FBS in
96-well black plates (Culture Plate™ 96F (Packard Bioscience)). The plated
cells are incubated for 5 days with varying concentrations between 0.01-100
nM panitumumab (Amgen Inc.). Cell proliferation is measured by a
chemiluminscent ELISA method assaying BrdU incorporation (Roche). The
cell seeding density per well for each cell line is as follows: DiFi: 4000; LoVo:
4000: DLD; 500; HCT116: 1000; HT29: 1000; SW480: 1000; SW387: 4000;
SW48: 500; and SW620: 500. The BrdU assay is performed in three
separate triplicate experiments according to the manufacturer’s instructions
and is terminated 20 hours after addition of the labeling solution. The
percentage of cell proliferation at each panitumumab concentration is
calculated using the following formula: [(test sample - blank sample) / (control
sample - blank sample) x 100], where the control sample is cells grown in
medium lacking panitumumab, and the blank sample consists of cells grown
in 0.02% Triton X in DMEM (i.e., no growth).
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subject, wherein the presence of an increased EGFr gene copy number in the
sample predicts that an EGFr-specific binding agent treatment will be
efficacious in treating an EGFr-related cancer in the subject.

2. The method of claim 1, wherein the EGFr-specific binding agent
treatment comprises an anti-EGFr antibody.

3. The method of claim 2, wherein the anti-EGFr antibody is a human
anti-EGFr antibody.

4. The method of claim 3, wherein the human anti-EGFr antibody is
panitumumab.

5. The method of claim 1, wherein the EGFr-specific binding agent
treatment comprises an EGFr-specific binding agent and at least one
chemotherapeutic agent.

6. The method of claim 1, wherein the EGFr-related cancer is a solid
tumor.

7. The method of claim 6, wherein the solid tumor is at least one
cancer selected from colorectal cancer, lung cancer, breast cancer, ovarian -
cancer, prostate cancer, kidney cancer, and head and neck cancer.

8. The method of claim 1, wherein determining the EGFr gene copy
number in the sample comprises comparing the EGFr gene copy number in
the sample to the EGFr gene copy number in a normal reference sample.

9. The method of claim 8, wherein determining the EGFr gene copy
number comprises fluorescent in situ hybridization analysis.

10. The method of claim 8, wherein determining the EGFr gene copy
number comprises quantitative PCR analysis.

11. The method of claim 8, wherein determining the EGFr gene copy
number comprises Southern blot analysis.

12. The method of claim 1, wherein determining the EGFr gene copy
number comprises:
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(c) comparing the EGFr gene copy number to the at least one

reference nucleotide sequence copy number, wherein an increased copy
number of the EGFr gene in the test sample relative to the copy number of
the at least one reference nucleotide sequence predicts that an EGFr-specific
binding agent treatment will be efficacious in treating an EGFr-related cancer
in the subject.

13. The method of claim 12, wherein the at least one reference
nucleotide sequence copy number is two copies per cell.

14. The method of claim 12, wherein the at least one reference
nucleotide sequence is a centromeric sequence.

15. The method of claim 12, wherein determining the EGFr gene copy
number and the at least one reference nucleotide sequence copy number
comprises fluorescent in situ hybridization analysis.

16. The method of claim 12, wherein determining the EGFr gene copy
number and the at least one reference nucleotide sequence copy number
comprises quantitative PCR analysis.

17. The method of claim 12, wherein determining the EGFr gene copy
number and the at least one reference nucleotide sequence copy number
comprises Southern blot analysis.

18. The method of claim 12, wherein the EGFr-related cancer is a
solid tumor.

19. The method of claim 18, wherein the solid tumor is at least one
cancer selected from colorectal cancer, lung cancer, breast cancer, ovarian
cancer, bladder cancer, prostate cancer, kidney cancer, and head and neck
cancer.

20. The method of claim 12, wherein the EGFr-specific binding agent
treatment comprises an anti-EGFr antibody.

21. The method of claim 20, wherein the anti-EGFr antibody is a
human anti-EGFr antibody.
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chemotherapeutic agent.

24. The method of claim 1, wherein determining the EGFr gene copy
number comprises:

(a) determining the EGFr gene copy number in a test sample from the
subject;

(b) determining the number of nuclei in the test sample; and

(c) comparing the EGFr gene copy number to the number of nuclei,
wherein a ratio greater than two predicts that an EGFr-specific binding agent
treatment will be efficacious in treating an EGFr-related cancer in the subject.

25. The method of claim 24, wherein determining the EGFr gene copy
number and the number of nuclei comprises fluorescent in situ hybridization
analysis.

26. The method of claim 24, wherein the EGFr-related cancer is a
solid tumor.

27. The method of claim 26, wherein the solid tumor is at least one
cancer selected from colorectal cancer, lung cancer, breast cancer, ovarian
cancer, bladder cancer, prostate cancer, kidney cancer, and head and neck
cancer.

28. The method of claim 24, wherein the EGFr-specific binding agent
treatment comprises an anti-EGFr antibody.

29. The method of claim 28, wherein the anti-EGFr antibody is a
human anti-EGFr antibody.

30. The method of claim 29, wherein the human anti-EGFr antibody is
panitumumab.

31. The method of claim 24, wherein the EGFr-specific binding agent
treatment comprises an EGFr-specific binding agent and at least one
chemotherapeutic agent.

32. A method of treating a subject having an EGFr-related cancer

comprising:
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(b) determining whether there is an increased EGFr gene copy number
in the sample; and

(c) if there is an increased EGFr gene copy number in the sample,
administering to the subject a pharmaceutically effective amount of an EGFr-
specific binding agent.

33. The method of claim 32, wherein the EGFr-specific binding agent
is an anti-EGFr antibody.

34. The method of claim 33, wherein the anti-EGFr antibody is a
human anti-EGFr antibody.

35. The method of claim 34, wherein the human anti-EGFr antibody is
panitumumanb.

36. The method of claim 32, wherein the EGFr-specific binding agent
is administered with at least one chemotherapeutic agent.

37. A method of determining the efficacy of a treatment in a patient,
comprising:

(a) determining the EGFr gene copy number in a first sample obtained
from a patient to obtain a first EGFr gene copy number level,

(b) administering the treatment to the patient;

(c) determining the EGFr gene copy number in a second sample from
the patient at a time following administration of the treatment, thereby
generating a second EGFr gene copy number level; and

(d) comparing the first and second EGFr gene copy number levels,
wherein a decrease in the EGFr gene copy number in the second EGFr gene
copy number level relative to the first EGFr gene copy number level indicates
that the treatment is effective in the patient.
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