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Co., 1985; Fan et al., Curr. Opin. Oncol. 10: 67-73, 1998). Binding of EGF or
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cascade of cellular biochemical events, inctuding EGFr autophosphorylation
and internalization, which culminates in cell proliferation {see, e.g., Ullrich et
al., Cell 61:203-212, 1990}.

10041 Several observations implicate EGFr in supporting
development and progression of human solid tumors. EGFr has been
demonstrated to be overexpressed on many types of human solid tumors
(see, e.g., Mendelsohn Cancer Cells 7.359 (1989), Mendelsohn Cancer
Biology 1:338-344 (1990), Modjtahedi and Dean Intl J. Oncology 4:277-296

(1994)). For example, EGFr overexpression has been ohservad in certain
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{005] Thus, certain groups have proposad that antibodies against
EGF, TGF-a, and EGFr may be useful in the therapy of tumors expressing or
overexpressing EGF-r (see, e.g., Mendeischn Cancer Celis 7:350 (1989),
Mendelsohn Cancer Biology 1:339-344 (1980), Modjtahedi and Dean Inf7 J.
Oncology 4:277-296 (1994), Tosi ef al. int! J. Cancer 62:643~650 (1985)).
Indeed, it has been demohstrated that anti-EGFr antibodies blocking EGF
and TGF- binding to the receptor appear to inhibit tumor cell profiferation. At

the same time, however, anti-EGFr antibodies have not appeared to inhibit



Oncology 4:277-296 (1994)). [006] Monoclonal antibodies specific to the
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tumor regression and required the co-administration of chemotherapeutic
agents, such as doxorubicin or cisplatin, for eradication of the tumors
(Baselga et al. Pharmacol. Ther, 64: 127-154, 1994; Mendeisohn et al.. in
Biologic Therapy of Cancer 807-623, Philadelphia: J.B. Lippincott Co., 1995:
Fan et al., Cancer Res. 53: 4637-4642, 10983, Baselga et al., J. Natl. Cancer
Inst. 85: 1327-1333, 1983). A chimeric version of the 225 monocional
antibody (C225), in which the mouse antibody variabie regions are linked to
human constant regions, exhibited an improved in vivo anti-tumor activity but
only at high doses (see, e.g., Goldstein et al., Clinical Cancer Res. 1: 1311-
1318, 1995; Prewett et al., J. immunother. Emphasis Tumor Immunol. 19
419-427, 1996). The rat ICR16, ICRB2, and ICR64 antibodies caused



(Modjtahedi et aL, Br. J. Cancer 67: 254-261, 1993). These results
established EGFr as a promising target for antibody therapy against

w@%@gfﬁgggfssing solid tumors and led to human clinical tr@%%%ﬁgﬁmzzm

monoclonal antibody in multiple human solid cancers (see, €.qg.,
I - 127-154, 1994: Mendelsohn et al.,
ol e SSHETAASE Gt Mt DAL sl 9188 ot Co.
19480iroGth Al eBral, RaNngeoh DRSS 4TI R96Ha994s[067]
Cestablissb@aessyindhepiplag) made it ible 1o produc [ly
human ianti-EGFrragnSttibody. Us!i’gr%fdtarléc}%et transg%e%gl)gs}%? %é %ra]gams? EféHr-
intROYEh SRAGRIRR pRaRdRTbIR BTMeR shnabyiaioghitha 2 human
amtivudiesspesifiofy ihumapkGhruAreAevelarer: gee, %-.%-.; MendeZue: o,
h@ﬁg@&%@rggﬁlﬁ_l@%lg, ]1%97; Jakobovits, Advanped rug Delivery
Reviews, 31(1°5): 344 1oe%: Rob¥\RTs ssansdpiniBiplswic Therapy of
IfveRtigapDNal TERUGSPTAYBAME 145 1 00Rinaoms ah oSsitNReaRReQ
Hemgaie!. ﬁgg%dig%bg%_%ggﬁgé 93; WO 98/50433). One such
m g

antibody, panitumu , @ humah ‘monoclonal antibody with an
affinity i X 10-1Gavesrashimece G ke tiasibgieal sitawnaodioskdsining
EdktodheEGh Ck Feeept ignali d ta inhibit tumor cell
gi?:tivation and %r&#ﬁ&?ﬁﬁ% vitro (sﬂeﬁeo,%%.;%%%3@%%@5?%@%%@%”%
NO"8U528/884In SrRrpe he AR AisaTice chamtogenidrasrte ththathuman
P53 hasonAORCHY eRO oMo BEEVRAUN the fpmadon
ut

ap. epidermoid carcinoma A431 xenografts in- athymic mice,
e CLIRbIHoA N beoRYB. BRiaPoRehBEHESeey

ey Iang (A2 CHE-RE VL IDBLobitdpowae] E39EH: BfiRin 200k ¥ @ Binal
abr RNeeE RSy 29(0)e36-43, 1999). RPanitumumab has been _
conégl)cgie?ﬁ )foriaﬁgafrgn%e%ﬁt 0§¢g§§| Car%{ﬁ%,%g\,/.n@h!a?ghtgpmato{. 38(1):17-
atferStEt NGRS/ P88 W ERRBETD 4B nSrensalticelhBgoameas tURGIMaD, &
CRUSIRRMICAANMbANIR! SPRESE SRR JratentfPujcation Bo.
£§g0%33543), and clinical tria@ﬁ%ﬁuﬁ%ﬁﬁl ﬁﬁ?ﬁéﬁn%?d&fﬁ@] In

i CBR BRFSsShwBitipigsryrsing eAG6E, toibh ESTGBbpeventspior
aponsdisis, aystiowationehohesphatieinrsiial kinasaidiRI3) and
B-Rafmfc}%%?&c&gﬁt@%trﬁgﬁqgrs a molecular cascade leading to the
dovinreguiation o the Cehtra Patiways etirallisiUsieg iarmmsisamigeath
Hve $o06/1:07864 PETHLARRANGEH 2067 h66IR, Re SEIRRGEnot only

: - \ f the Raf family al

@é&%&&%f&%%ﬂj%‘?’ﬂ&%@noepl em?o:g @a%i%gr%a A431 xenografis in
athymic mice, but also eradicating already-established large A431 tumor
xenografts (see, e.g., Yang et al., Crit. Rev. Oncol. Hematol. 38(1%:17-23,
2001; Yang et al., Cancer Res. 59(6):1236-43, 1999). Panitumumab has
been considered for the treatment of renal carcinoma, colorectal
adenocarcinoma, prostate cancer, and non small celi sguamous lung
carcinoma, among other cancers (see, e.g., U.S. Patent Publication No.

2004/0033543), and clinical trials are underway with that antibody.

[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 downreguiation of the central pathways controlling programmed cell death



have been identified as regulators of programmed cell death in mammals
(Hunter Cell 80:225-236, 1995). in Raf knockouts, mice lacking B-Raf :
%\%z%g&turbances in cell survival, while mice lacking Raf- %: %[ﬁ éi&%‘fagi% , '
ow'such disturbances (see, e.g., Pritchard, Curr. Blot®
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[008c} in another aspect, there is provided the use of a pharmaceutically effective amount of an anti-EGFr antibody

for the manufacture of a medicament for determining the efficacy of the anti-
EGFr antibody in a patient having an EGFr-related cancer wherein said
medicament is to be administerad {o the patient:

{2) to obtain a first and a second EGFr gene copy number lavel in the
patient; and

{b} comparing the first and a seccmd EGFr gene copy number leveis,
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 anti-EGFr antibody is effective in the patient.

U



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. [010] In certain embodiments, a
method of treating a subject having an EGFr-related cancer is provided,
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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 ievel relative
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according to work described in Example 4. EGFr genes appear red and

CEP7 sequences appear green. DETAILED DESCRIPTION OF CERTAIN
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Definitions

[015] Unless otherwise defined, scientific and technical terms used
in connection with the present invention shall have the meanings that are
commontly understood by those of ordinary skill in the art. Further, unless
otherwise required by context, singular terms shall inciude pluralities and
plural terms shall include the singular,

{0161 Generally, nomenclatures utilized in connection with, and
techniques of, cell and tissue culture, molecuiar biology, and protein and
oligo- or paiynuciectide chemistry and hybridization described herein are
those well known and commonly used in the art. Standard technigues are



chemical syntheses, chemical analyses, pharmaceutical preparation,
formulation, and delivery, and treatment of patients. [017) In this
Wauﬁlication, the use of "or" means "and/or" unless stated otherwise.
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subseitiBRlesshaRerEGHY iatehatheswisgin{0L8hAsHdiirediRers

accordance with the present disclosure, the following terms, unless

|
SREHIREORR RS CURTIHY Graererishas maihe @id ooRewRRs HREsgRIn.
m@ﬂqm@aiigmedhsﬁxw | ?jmlwcl?;ﬂ@efaa@;]@%?@@ﬂ@%aﬂ@ﬁ@&@oﬁ@&i@?m%
S nterchange an useaq, eln all. mean a polynucleqtide o

ok S T Gl i

pyngraiand isweigine@ids sierensec itaticvathital end partisssef throughout

ti irewhich the."isolat leptida". is._f j ture, (2

B O e e O SPAE R o i ()

(P Uséy nMasualda msturledd partnerdadgel-sbotainaePrep0Cold Spring
RE0OS4E0N8D4 f@@@ﬁJ ROBIOI226701020] s teppsatislated pegtein” and

"isolate? polypeptide” are used interchangeably, and as referred to herein

ARERS BREHUSHZPANA CoBRBRISM AR RANG Biesvheraiersmnscsremrnd

tahhinasooTheregtionhitielysivi tugnahdscasigihiochenirerof setivation,
1) is not asspciated with prateins_found in nature, (2).is free of othe
A B e U e I S e e s el
sRprassad byrarcehifrosed diffeccnt siieeiels rariétrdoessnatzoesed fior
s, ide and. ins: .
R s L o S
[rotsliatipaghshis!iveptices] bealmesyosatiebippeptide sequence.

Henceronafive preigiR, IAGMARSS, MRAABAPIS OFRSPROIESHIMEniess
poI%/pgeg{%je genus. [022] The term "EGFr polgpeptlde" encompasses

RESCas W S PAgnTdn S aRRI0g S SaRd RIS ors Wallvrs
ptoteiforiieysuoative ikshidsgratpin’ asiviasdraametscanaiag s sk
Dyteais ol alue SGES RIGiEALS sReeles.l (e FGT polypeptce
components comprising one unit and elements and components that
comprise more than one subunit unless specifically stated otherwise.

{018} As utilized in accordance with the present disclosure, the
following terms, unless otherwise indicated, shall be undersiood fo have the
following meanings:

[019] The terms "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.



[0231 The terminology "X#Y" in the context of a mutation in a polypeptide
sequence is art-recognized, where "#" indicates the location of the
mutation in terms of the amino acid number of the polypeptide, "X"

WiHd4tE<%He amino acid found at that position in the Wild-tyBE%‘Tﬁﬁ%ﬁé?&ﬁ}m
sequepggyand '%ﬁéqgme@sm&%%wﬁq@%@&éa%ﬁ\?iééﬁgggre

a .
example, tLe notation "Gl 3D" with reference to the Ras polypept

e dRroriseliscagReiriesteshimbesein maaber aroisinms sRtldype

RasnaaAEsNRelAN HiatiglyeiBadmrenasakwihaiasnsrihaeidinhen by
mg&é%nt Ras sequence. [024{5he term "naturally-occurring” as used
HEHS P pAEY 9 SRHTERRCE FEMALID the ROhatsarBiRCrER piteins

found im mesttiree {Epis @xaroplehamotyeepiitte arinegatrienfidesseuyenss of

IS present in.an_organism (including.viruses) that can be, isolat
TR R SRo by
av@s inptectatydranetyrer otherwise is naturally-occurring. [025] The term

‘Operagyfinkediag LRI ABIALEIRE e RASIHORII ALgomponents

[
such that they are in a relationship permitting them to function in their

intereasRaRenA enirrdEGIRIAGS D Fendsly rikede frefeniaonative
BRABIH GG AT AEpR006/01 2281b R RAINDRPRVERES i igAled insygh

a way that expression of the coding sequence is achieved under

EBRA IS G iR & BHRD I Se BB REe LT 67 PPETRHT B8RS

sequeftzZ]as usetshereitFSErpdypatyinucieatidmsaguanaaswiichare
e to effect the expression and processing of coding sequences

B LA e L1 Tl P 2 T B S el BEGehcol Al

Bé&fondivigiopa® wed hesraggmnitsmaialqysieangotesastchfcaiivel EGFr

PRAURNGRS RARIALY NE's-PIOmpletabaRaa: binding ste, and

ranscription termination sequences; in euKaryotes, generally, such
control$&3uencé§thtatabpraroiefy dndhrpeoiptel asmirianin a

BORYRAEES sER4RKE ISARUBLEBANRRCOMdRIMeNYeE R NGlHdS 8bA of

g]}inimum,, all, comgonents whose presence is essential for expression and

DERLEHEN dnLPERS QIS5 RIBE 20 MSIAPELRIJORARYRARSSE presence
Indickvastigeansnfonsidole detdensefvenceh andifision paitRescid

ggaggﬂgee,sénd “Y* indicates the mutant amino acid at that position. For
example, the notation “G13D" with reference 1o the Ras polypeptide indicates
that there is a glycine at amino acid number 13 of the wild-type Ras
sequence, and that glycine is replaced with a aspartic acid in the mutant Ras
sequence.

0247 The term "naturally-occurring” as used herein as applied to
an object refers to the fact that an obiect can be found in nature. For
example, a polypeptide or polynucieofide 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 fo 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



[027] The term "polynucleotide” as referred to herein means a polymeric
form of nucleotides of at least 10 bases in length, either ribonucleotides

or deoxynucleotides or a modified form of either type of nucleotide. The
WMok single and double stranded forms of DNA. [Ofﬁmﬁ?@%ﬂﬁzm

s0lgoRY Jsatidrodaianerie herein E‘WHQ%ﬁa{‘ﬁ%ﬂﬁ%@éa‘aﬁ% 'Em%z%%g

modified nucleotides linked together by naturally” occurring, an
POTRRRES RIP SRR Oy SahdiEshacameaaiible ol Smucwtieles are a
tide subset generally comprising a length of 200 bases or

fewer. P 51erabl olig%onuqleotides are 10 tq 60 bases in length and most

preferABfy 2, 13 NEASIE, TRNIP] SR04 APIRS HEIEE PR

Gigoncieteatalesarencesalliisingte stendaty eefRicpinbespritarigind
| otides,may. ouble stranded, e.g. for, use in the construction

g?%%%ér%%réﬁ%rﬂm Ifsggcﬁﬁ%c 8%%5%?6}‘0“0[}?%18 &h iéﬁactg#?btghgiﬁ%i’”?eﬂ e

éﬁ%ﬂg_@?ﬁéb&ﬁ%@ﬂ@@%dﬁm. fopending terom thetivatycoganismgin
pRHeRkdes” Jgfarenie h@éSU’éH@gg‘ggﬁquﬂ}é}ﬂa@@%(H?%g?%,%%somaE

ribonucleotides. The term "modified "nucleotides” referred to herein
Rieribe it doe drrrsritplisp HfdinaH csusRTIReersU P Bkensasnd the

tkpelg tenan ebigepusiRplidR o kagess BiMEL20Q64L8 4854 crintion
ggg‘ql’/rlé§2006/012267 rijerred to herein includes oligonucleotide linkages
such

PhSEFHE R0 é‘,eptﬁ{i‘gb'ﬁé’mm{rﬁﬁal@%ébﬁm&‘ggﬁggﬂgplucje,
phaspindradiselvoateppbotpivieantaibiorie i pbesberanitadstsression

idate, and the like, See e.q., LaPlanche et al. NucL Acids
S A PR Sl B s it o S e pene
Btafiventagenvei fcie Rels, 16:820844988) = eme fasickntis@aacer Drug
' 239 (1991); Zon at al. Oligonucleotides and Analogues: A
Rosign&e

Practical Approach, pp. 87-108 (F. Eckstein, Ed., Oxford University
Press, [B%ford EAgrRiRrT Soapusieriideapsrefemain eyes) 152650

bl aftthReymasdtaemisad: Reviews- 22545 (L298), thedisclosures

Q WhicP 6{5 hereby incorporated by reference. An oligonucleotide can
[RAUHE ST RS RARGIHERURES I (536] T RroRsLY RilbdyPsr
nucledtideidTederso ithauasn bergef alisaeibissirnagsofshatrackeia acid

mumboy o bsorell o e SIS e QaARETE, KA iReased
Eamate aecspyhantheddifiacsansetides linked together by naturally
occurring, and non-naturally ccourring oligonucleotide linkages.
Oligonucleotides are a polynucleotide subset generally comprising a length of
200 bases or fewer. Preferably oligonucleotides are 10 to 60 bases in length
and most preferably 12, 13, 14, 15, 16, 17, 18, 19, or 20 ic 40 bases in
length. Oligonucieotides are usually single stranded, &.g. for probes,
although oligonucleotides may be double stranded, e.g. for use in the
construction of a gene mutant. Oligonucleotides of the invention can be
either sense or antisense oligonucieotides.

[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"



means that the number of discrete copies of the EGFr gene in a sample is
increased from a reference. In certain such embodiments, the reference is
another sample. in certain such embodiments, the reference is another

WELMMETEREN from the same individual. In certain such emSdiREHIS thes?

FSfSﬁFé&Cﬁggg?r%%”ﬂ%E@é%péfg%ﬁgl&?ﬁee -d'ffee'g{egsgtﬁg%g%%ur?&r& grertain

such em Iments, the refetence is

BRaFateIesiie aka PharitsrditeisophjoshpRiselmroatselectively
EMQQQF@M%%@@Q&%.hﬁ'i%iébm%ﬁﬁ'sﬁh‘?&é%%ﬁ@sﬁ??aﬁﬂ?&g}%?".y bind.

olynucleotides, oligonucleotides, and fragments thereot selectively

RyBReNEBAdaE K drarikRis DRRIerdhyinidipaeish sl Wasth doiditBas
‘mﬁ“’i”"““’“%@ﬁw e iahie a.mﬁnt%fgmd@@&tag@mﬁi?w@zﬁ%@ﬁ@{i&
clelc aclds. Ml C onaitions, can pe usea 1o acnieve
N RSt o MIRE2aB G T oo e oA 6539
hﬁ}@ﬂr}; Emnel’alﬂy';?_frgbnuclehf_gaéhiaﬁﬂ}ad fﬁ@@@b@@@%@‘ﬁcﬁ@é}l\/;ﬂ@ﬂmmﬁ, pp.
Cleo | ucleoti . and 1ra ents ucieic |
B e e el Bt R e 1o )
prefeeilply UrerEasany Nonfoloyies16f alfbamt 8594 BeYmanwhe6#6a07%,
0 0y ) i i mol if
PRYen2 00 30d 49980, Twoag At sepuances ALEROMARIRNR Ll oy

there is a partial or 10 WO_ 2006/107854 comp
(G CBeth SlignBHeRfitmeas. irdrdsaniane! 8B diontiology deriats

that 85%z0f the amineaeids e ddeptical wign IR MASCAVBNCES AR of

aljﬁed for maximum matching. Gaps (in either of the two sequences

& IRRRETSPE BRONHFCRSAAN A RGNS g 41| SRS 1S or

kﬁg&;,/aremmft e'rreds?/tmié wf@@t@@h@mm?&ptﬂ@@@@té%m@ﬂwuﬁeé Fr
I I WO proteln seguence 0 epude seguences derive
i A S TR e S
teparis e thhenainbifr talistaste o pibgronhtnt EGife gémadreatisambiéin
jati ' usi or IGN with the mutation data
HeRRsLIRr ARl SR R AR NI, e PRS0

PROIERT SBHRENCE SRS SMtERee B A DENtS Ol¢oRiere Seeatmmher
BipmedisRbReseaiel EaHRIAANIIS72N aRdiSWnRlemABL Ao hat e

volume, pp. 1-10. The two sequences or@ggfrts thereof are more

pristeRaER BRIy crePtR R amreasiddTare drisatividvaln 16rasiizin gsich
BAfcidienticisl Wheriepimally aigredrusisadha A-HaMEparmc{ERe e AN,
'};%o {gﬁgg@ggs ut%ﬁidc,ngsed herein to mean that a polynucleotide

[031] The term "selectively hybridize" refarred to herein means o
detectably and specifically bind. Polynucleotides, oligonuclectides, and
fragments thereof selectively hybridize to nucleic acid strands under
hybridization and wash conditions that minimize appreciabie amounts of
detectable binding to nanspecific nucleic acids. High stringency conditions
can be used fo achieve salective hybridization conditions as known in the art
and discussed herein. Generally, the nucleic acid sequence homology
between poiynucleotides, oligonucieotides, and fragments and a nucleic acid
sequence of interest will be at ieast 80%, and more typically with preferably
increasing homologies of at least 85%, 90%, 95%, 96%, 87%, 98%, 99%, and
100%. Two amino acid sequences are homologous If there is a partial or

10



sequence is homologous (i.e., is identical, not strictly evolutionarily
related) to all or a portion of a reference polynucleotide sequence, or that

a po!f/?feﬁ)tjde sequence is identical to a reference polypeptide seguence.
iR 2e8HH tistinction, the term "complementary to" is used h&feift to Hfeknze

(Bhine SaBRIGTS A SRENeR 5 AT oo s L 963 RN

reference p eotide sequence. For illustration, nucleotid

RRAEEst SARACthe ATiSPGIiRSIeR idaniErRiavhaD Smtitiwcseeguiesiness are

alQHAGo ARG ISMEAMBIREMIRANL 8 (RfRIRRES PURISRIIS-88AHERS S cing
"GTATA". [032Me following terms are used to describe the sequence

G
Paritiondhase BRAWEEHTWREIMRYIE pElAtiem silanaihnce Bqyiess are
§dﬁ1’ag@aaaitﬁ'@tﬁr@@@eaf@&w@m@"pe}f@ﬁﬂ_@@rim%mﬁt%@wfa@#ﬁlﬁ%t&a%%
entity!, . "percentage of sequence,identity”, and ""'sybstgntial jJdentity".
Wi B (R BRI e RSP Ten B e o
el Shce ntonzat s onleagtfe errdesenjuence, mmhbetarsulssetaf adesgenf
face-RoAmRL A A Ssamental s Wlsnan oA gene. s,

sequence given in a sequence listing or may comprise a comp
BpigeribespErteAlde ey the retdielive dqueatit: israt feasp 1@nalty of

BusTieplisas, O 6-ANHPRACIHEAN, 18NMHAS reasrily 355@;&4%@%9%,
or 8 amino acids in length, and often 11 WO 2006/107854

P TRISEHO61914D6 7> AI9825EAB RMsiml Besrash imeoaies i Rigin.
Sice qmm&mz:teqﬁaee&mmi@@.acifqiosew@mﬁ@%mﬁ).éﬁaélg &l}éarts
omprise a segquen .e.,. a portion of | complete olynuc eotide or
R e DSBSy o DR ek VoS B g e e B ime
nraafiathe SComipastcalsepenetintialy islidivedgentd dtweenGherwgram.

(9] INQ. aC uence ce.comparison
D B A Bt SR RS IeR e
seguencessdiane was widiceulisddrrdical: cornphictip e viviviioverity ieleiety to
anecompakslosal F%%@Eﬁ%iﬁ@g@ﬁ%n@é,"Spﬁﬂflgwyﬁefgde

window", as used herein, refers'to a conceptual segment of at 'leas

EBAHENBRSHERERIE FOEiBIRN6P S UMTRBIAE ESIHRAIeN i
pohtraignibiesaruanas MGHHRIRFILSLAUSHCRMNLRACRMRBEAARAENe
reference sequence of at Jeast 18 contiguous nucleotides aor 6 amino acid
SRR SERI S HRRICOHR P GOl FeReGHIER CbadEIRE e
polppacisoiideisdquemay dam plise aittdititns ndeletitns ssujostitdions,Tam!
10 dls 0PN/ ARAP RIS FA552 B3 COPRAPAL0 g ference

seque
complementary to a reference nucieotide sequence "GTATA",

5

[032] The following terms are used fo describe the sequence
relationships between two or more polynuciectide or aming acid sequences:
"reference sequence”, "comparison window", "sequence identity",
"percentage of sequence identity”, and "substantial identity". A "reference
sequence” is a defined sequence used as a basis for a seguence
comparison; a reference sequence may be a subset of a larger sequence, for
exampis, as a segment of a fuli-length cDNA or gene sequence given in a
sequencs listing or may comprise a complete cDNA or gene sequence.
Generally, a reference sequence is at least 18 nucleotides or 8 amino acids in

length, frequently at least 24 nucleotides or 8 amino acids in tength, and often

H



(which does not comprise additions or deletions) for optimal alignment of
the two sequences. Optimal alignment of sequences for aligning a
comparison window may be conducted by the local homology algorithm
W& BH{E94R0 Waterman Adv. Appl. Math. 2:482 (1981), by Thd/Rorti&267
alignment algorithm of Needleman and Wunsch J, Mot. Biol. 48:443

a( kSO Y bythieotides ATOP SMingiariRiAdRNeiPeaIR6R MR Lipman Proc.

ol 'luéééﬁ’dé%r &#ﬁ&é&ﬁlé%%%ﬁé%&lagﬁsgigggﬁﬁﬁﬁﬁe a sequence
| pementatlons of these agorlt ms . ]
(e AR R RSB RS oA S PA L e et e

[Genelias SampyRICripclizs, Sotb@ent2ry, fviaaisonnpriss a sequence
Geneworks, or MacVector software QY i the
Rt AR e e A o o e
sthe.eanpesispansnTDbYgenerbted WyHeee) ANples WhstsadYRIcédiected.
033] The term identity"-mea e palyhusieotidensaris
p%ﬁ?#@%ﬁaysé%@%eﬁ%%?gﬁl entl%al (i.e:k?i)vrﬁh éﬁ{ nucleotide-by-nur Ieo?gé g?
wesidu Dyidesifvierhsi)eeet W&&@ﬁ%%%ﬂ%&ﬁ?fﬁ)@%ﬁ}%
="£J%%'ir§ ﬂ@ﬂ%ﬁésw,e@é"%éeam%iﬁ eaistdated Eynceptpatisgptwent of at
a

opti y aligned sequences over. the window. of coggarhso d%termining
Iti

el IR auO VRO YBRite AEAIRRSTRN. 60B1H T2 fNo?rpg]s ons at
ynshdhe fdensisalansiaic asithbask EgushcE, GG eKTNpRGeddsidue
occurs in both sequences to yjeld the num It} ;
ARG B o B e SOOI by T OB ey oo s
Ribercanpadsohasitttve Gelahelimion vizeioaliteriaRiFyY e
result by 100 to viel q e rtityshhediesmmhd the
%W&Bﬁ?i%ﬁ@gré‘ﬁly%gie 8§§§ ﬁ%ﬁdﬁgﬁggﬁﬁﬁfmerigtic of a

lodyihec] getid & At SRi P RGSATCEC RBTEH T R SR RIRIECRRS Y7
g a6 REMINISES-R SRAURNMEINABasra)leass Sipe mintrsequeiibe
Identity, preferably at Iea§1 90 to 95 percent sequence zixcijr?ng%bmglé?ison
buosRyaeTEas: 98 IoelgEi LRI EE SR HRAR AN Bs compared
Rifd B SRAHRRESIOVE R Carapatisaivginaignr it ¢é Ssniig and
nucleotide (6 amjno a id%ﬁp Sifi e QL A dauAfaleast
ﬂﬁ%"ﬁ@&ﬁﬁl"ﬁeﬂ‘@‘igﬂg ir%%%@gpgog?tliﬁ s, yvherein(y#e gé\?centé e of
seguienee dderiyisreaicatatvdungcbompdangivle 48réferide SR G REE to
the seduence which may fleletions|qp Aaitines. whish Aetal 28
SR 6 L Sl n e o AR UARPLAEARRAE
(U.S.A.) B5:2444 (1988), by computerized implementations of these
algorithms (GAP, BESTFIT, FASTA, and TFASTA in the Wisconsin Genetics
Software Package Release 7.0, (Genetics Computer Group, 575 Science Dr.,
Madison, Wis.), Geneworks, or MacVector software packages), or by
inspection, and the best alignment {i.e., resulting in the highest percentage of
homology over the comparison window) generated by the various methods is
selected.

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

aligned seguences over the window of comparison, determining the number

12



sequence over the comparison window. The reference sequence may be
a subset of a larger sequence. [034] As used herein, the twenty
conventional amino acids and their abbreviations follow conventional
WEHYE1EE¥ Immunology - A Synthesis (2nd Edition, E.S. GOfal a9 Rz
Gren, Eds., Sinauer Associates, Sunderland, Mass. (1991)), which is
ofrmusitioraet Woehnihg inseioAlceuTtais 36INPERIHo hef br Cafirtd il
ol5RidEe BsApeshhrsinctriensde RAlRIh O SeIHBRE df AmainnaLids or to
D amino acids. The commonly used one- and three- etter bbrevyiations
PR i B TCe ARG T IEE ABUHR Bt K RGP By
sekihsrael 1Gadangd Meblishingotnd. e ene Yorkidtisied), 2002)ltilying the
Stereoispmers (e.g.,, D-amino acids). of the twen veni] ino
SR AN B BRI NN S e e e et
"Niatkyhaalineaitigsasacteiawdeianiboties ancomestaionil ahfino acids

oY%, AR e ARl compananialar RANRARIAED SAIIERISRAS: amino

ention. Examples of unconventional amino acids include: _
aHyeoxyretitessaueaRsoRyG rarAhteashoR RefRaMBEHYSHRS Identity,
&%?&&W%%x Gohbesphaserineehaaretylaering;, N-desroyimeihioniaet

3-methyflhistidine, 5- hydroxylysine, a-N-methylarginine, and qther similar
P BECR PRI T OO T0 B SRR O RIZ5ET Seids
%@f@tgﬁeﬂg@é&f@?ﬁmm@ﬂaﬁﬁéadmmwgamtaﬁmummééiamhr@ acid)
efthand direction js the amino,terminal direction tha :
RRLBR S LN FoHRHAT CHemisor e SR e mine
asayecsitoranveation Hie3sirSimitady o Uistessspedifvidibtircpriedatnd by
lefthand end of _single- ?5}9%& | IS theiend;
Qe %%%r}fgirrgc%?(igé%gig oub e-gggﬁgﬁﬁéglmgiﬁgguences is
tefiefredistoradtitich ivbistivietal Be ﬁﬁ@&ﬂfﬁ’ bleys e gdE R Enascent

RNAJIRRSGHBS S LiapAtsin AgntRsranssiBtina esigne Sranease a
regions on the DNA strand having the same sequence as the RNA and
AHERRE B A SBILRICET the RNA transcript are referred to as

"upstregnusequensessdSesterNtrg egiarts onrtentoNA strand dcivingritie
same sequence as_the RNA and which are 3' to the_ 3’ th ;
o ST VEra B LTI ER e e e Rk 2 Sfinests
pelyERptice SE 1B Gainb snb RdRtiariterfity, Bisansthesasinissptide
sse&u(?&?&sd ,Vmaesns.o ﬁtﬁ@? JﬂYﬁH%@F@Q&ﬁH&%@%@cﬁtﬂsmm by reference. The

tarm “amino acid” or “amine acid residue,” as used herein, refers 1o naturally

oceurring L amino acids or to D amino acids. The commonly used one- and
threa-letter abbreviations for amino acids are used herein (Bruce Alberts et
al., Molecular Bioiogy of the Cell, Garland Publishing, Inc., New York (4th ed.
2002)). Sterecisomers (e.g., D-amino acids) of the twenty conventional
amino acids, unnatural amino acids such as a-, o~disubstituted amino acids,
N-atkyl amino acids, lactic acid, and other gnconventional amino acids may
also be suitable components for polypeptides of the present invention.

" Exampies of unconventional amino acids include: 4-hydroxyproline, v -
carboxyglutamate, e-N,N,N-trimethyllysine, e-N-acetyliysine, O-
phosphaserine, N-acetylserine, N-formyimethionine, 3-methylhistidine, 5-

hydroxylysine, o-N-methylarginine, and other similar amino acids and imino

[y
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programs GAP or BESTFIT using default gap weights, share at least 80
percent sequence identity, preferably at least 90 percent sequence

identity, more preferably at least 95, 96, 97, or 98 percent sequence
Wﬂé?ﬂf’é‘,”éﬁﬁ most preferably at least 99 percent sequence Téeritity?6/012267
Preferably, residue positions which are not identical differ gﬁﬁonseﬁgtive
agider(e.acid-SYHERBERIN A s [ RN HRIER PRIFHIN HPRt SRES I e
|ANNR g seausnsesAfinsibesies @rdonmuaoglobeligniotecudisctien is
contemplated as being encompassed b thethgisa%ntajpalggéieaaQ,a%gviding
thR RO ETRITORES | RS AD 2R4E" eRte maintain at [east 5%,
cAEnRreferably at least 80%, 90%, 95%, and most preferably 99%.

Conservative aming acid sybstitutio r W%ﬁ ithin a
familf%?f mino%&@? Hat é{%sée?g%%en%tﬁair S|dg%%ﬁ$§%@§r%§%\gglﬁﬁ

shngodschadein palyitisciretyerraliyrdiviiisdim s fandidae EfingndidEmine
e e:%tr%?é’%itg@gﬂ‘u%@!ﬂ@é@sb@@é%%i@e@@ﬂ@@ aciasie.g. dysirien.

grglnlne, an ne); (3) non-polar amino acids (e.g., alanine, valine
Toaclitectisvlaidint Bromsiighenyserin & MetRoRm, ,tﬁﬁ%ﬁfﬁ%f’odp%?a%%;
OG-SR HRGHGRASFLBAKY. A88gACKI(Sidhs @idine Caépasiagimehaving the
glutamine, cysteine, serine, threonine, and,tgr%ﬁlng).eoa:g{tmb?ﬁ of
EMAGeALRRSRAT RS W%@Wo‘%’hkﬂﬁ@&eté’: 2rihe And threonine are an
PlRESYS AAcWALPR06H AEBEAREIIS20BBI0I026FctyencRy faialy;on the
asparagine and glytamine are an amide-contaiqing, fanily: IReyVRing,
iR nglg%léfﬁ%sa ELE Ppeﬂaqé:t?c aﬁrﬁ%y;ép %%ylalanilﬁﬁ%?y%tgaphan,

andl dytosiRNaréransargrhaticriiatisd ety e R MERIGHIAES as a
sulfur Goniining, Side,Giin 53R XM irisdgasanabladsntiy
expect that an isolated replacement of a leucine with an isoleycine or*m
el that AS0APEREARIBPALGEEMAESE ARETRINC AR R 5P the
DIl feRlaegant o amasing adieuiths s Aliaiateibasnti

cid will not have a major effect on the bmgrlé]‘g OI‘&QI’DC;)_R%%IeEe%f Q%entity
RESGRINFRABIBBGR OB CRIRISFRRY AHRE Memses istinvolve an - '
iR AsiE i Bacfiereyes kit BB peptanyt cosEvasVesaliiin Galitost

TR B RS Py e oston
alaninexatioe dpntaamidifeicbyspaireaite GemaciH GsHIHEC Bha S
R R e e saibion et
axitratioma@pbulin molecules are contemp ated a$ being encompassed by
the present invention, providing that the varations in the amino acid
sequence maintain at least 75%, more nreferably at least 80%, 90%, 95%,
and most preferably 99%. Conservative amine acid substitutions are those
that take place within a family of amino acids that are related in their side
chains. Genetically encoded amino acids are generally divided into families:
(1) acidic amino acids (e.g., aspanale and glutamate); (2) basic amino acids
(e.g., lysine, arginine, and histiding); {3) non-polar amino acids {(e.g., alaning,
valine, leucine, isoleucine, proling, phenylalaning, methionine, and
tryptophan); and (4) uncharged polar amino acids (e.g., glycine, asparagine,
glutamine, cysteine, serine, threonine, and tyrosine). Other families of aminc

acids include, but are not limited to: serine and threonine are an aliphatic-
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alter binding affinity for forming protein complexes, (4) alter binding
affinities, and (5) confer or modify other physicochemical or functional

properties of such analogs. Analogs can include various muteins of a
W?e’tﬁ%@ﬁ@é“éther than the naturally-occurring peptide sequehc&gg?6/012267

example, single or multiple amino acid substitutions (pr .
ABSRRUHIVE ARARCPRE SOSANTEIET o b NAE e i

2 BRI ERes UBiRghsese Rete(eterablyrirstinpiictiomby: thepyRiBeitie
outside the domain(s) forming interr; r t ; '
e T R B U
achasarterisitsipinheiaronaisdaushc e @, §xamelsiatsneAPaRTRs Yeid
e%%#&%ﬁﬁatﬁ”sd ta breaka helix that 06ours.in i@ BAraRISRaHERERANNE,

er &y%es of secondary structure that characterizes tqe parent
aperppente): Eitam pleteonaie- R EvgeRes BENFepReS ST Aind
BB Susidres AiRslaser e sBueicies, Siicidremanddalecfa
rinciples (Creighton, Ed., W. H. Freeman am%ﬁomgaq%{h%l QUK
hergaa yaintredectisn WW%E&W@@ Branden and .%'%oze, eds.,
laan, PuklisbinacMrunYasksNo ifloRe)sreathiTharoibwdiiae Nature

e

354:105 (1991), which are each in¢co d ' A fSﬁe@%Qr 5WO
fepoRyMY iz p Wg%ﬁgfgf‘f%aﬁ %%%e%ﬁ%aﬁﬁg" as us%%
ihereis, refersréorpolypiptidesvatitehlevsiterpifiednst KRBERARANEEAt least
25 aming acids that has antialidentityfe adredionsafaacrimniyeiaiie-
fggoqﬁ‘,%%fg% %%%&‘S}aﬁy a?&ﬁj%ﬁr%f %%l)%eptide and Wﬁickli‘l has at least one
obthaictyites sttratienglifeddeErring polypeptide. Typically,

po'yp%ﬁ‘s‘% analegs SAMNIisea £aNsanstivEraRine doidsubstiuton (or
addition or deletion) with respect to_the naturalQ-oc&gfring%se)gg
refera

=19 NGe. (o
RS HSPROAIR YA TBIRS M hr A SH5Tog PORIEN DIy " Teast 50
SRaingiRGids engortengeniap drossirofiemilexas, lphglisr diotingrafiinities,
naturally-occurrin peptide. [039] Pe ;iigﬁ 958 6 malydised
ﬁﬂﬂl@bﬁﬁ‘?ﬁ%@édﬁé)ﬁ%ﬁgﬁ%{@h S Eﬁ%]%’%’e'%ﬁ | eggr%lgs with pr%ép?erties
anahogests §e. thoss mfdive ntemipkite/ prptisl 1 RIS PESBE MR CERFD "
ompound are termed ‘neplide MIMEICSEQF HARIRMIMGECS multipie
éﬁﬁﬁ;@reaﬂig_ %&\WB}@S%@ 15?% (1986); Veber gnd Freidi %INS
P80 (498 5y st Eoanrd et ADINIBRN SREHY 3BT DS PELO 8Ty HLA Bre
' %3/%8@%%9&%%@ Y eiakEnEs SHE b eBRos NsisRImbREn thevetofien of
with the aid of computerized molecular . . cte. A
the polypeptide outside the domainis) forming intermelecuiar contacts.
conservative amino acid substitution should not substantially change the
structural characteristics of the parent sequence (e.g., a replacement amino
acid should not tend to break a helix that occurs in the parent sequence, or
disrupt other types of secondary structure that characterizes the parent
sequence). Examples of art-recognized polypeptide secondary and tertiary
structures are described in Proteins, Strucfures and Moleculiar Principles
(Creighton, £d., W. H. Freeman and Company, New York (1984));
infroduction 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 sach incorporated herein by refersence.
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modeling. Peptide mimetics that are structurally similar to therapeutically

useful peptides may be used to produce an equivalent therapeutic or
rophylactic effect. Generally, peptidomimetics are structurally similar to a

“f))a%‘i)ﬂé%%lypeptide (i.e., a polypeptide that has a bioche%@vm@ﬁ?m

or ph cological activit; uchash [ e Qr
more E@g’@de I%%a% %r%pﬁ%hr%ﬁg r%?jll‘ésc%aﬁ)%'%aﬂfi Ega%% %%%?ﬂé%%ﬁ%gthe
grodp acorsistimged: oi@H2NHent-of piasast 28 B 42ids- 1o BEH-- (cis

QGHANR) et poftd i RS A dSda5ENoe % Methadayvell

nown In the art.” Systematic substitution of one or more amino acids of a

eonewinsLRAbG Rt ANRMNAIT Sahr Bast orde’anetiviize o MRiysine
insRlReR, Lkuhisineh sy ieUSBsbisUenesaliscrwie srtgpepiitatdn
addition, constrained peptides comprising a consensus sequence or
SABSREKBHYG mw&ca%ﬁ%%ﬂgtjgo%éahaﬁ%@%ﬁéﬁf&fé#%‘f @@’% SRR
E}Yemgtbmi@iﬁra@mi&@@@;&?d&ﬁzoﬁ\iﬁwgﬁ:@@sa%ﬁm.dﬂmﬂmramm
61:387 (1992), incorporate ein reference); for example, i
iﬁ?é%ﬁ Zﬁg&s?é%rﬁ%r?egﬁ{jg %%{Cpa %mé%%fca)ﬁ'n %zofﬁrgﬁgp&%fagﬁs%ﬁgje%ﬂ%e
lsdges asichulyetigéntnaipeptideca6WDPR006R 17854
PCTIURAR96/01 220 AL Bigferio A SLER oy SSami s

fragme r analogs occur near boundaries of functional domains.

By A anen R ion AremuifsRRTESRI SRERIPY MRS the
REclBRlide ander amise seidsseninnpeiaia to Public@RERHARIY peptide
sequence databases. Preferably, computerized comparison g—:‘tg%igs re
SRR SHtRPOEIGABHES D tif 6}1?}?5%@4 o GBI S50
otaébhamtdnat@@mgeiﬂ PIRErRAYRINS 83 J;zﬁl@c&chEifﬂmﬁﬂ rf;.ahdwmamnﬁon.
Met identify protein sequences, that fold into a know
A oA R e OTRHGITH (08 B e o 2 SoRue 253164
(&&Qxb))uﬁdfmaesocﬁwmmtb@amoamrét&)ghizé sgqmﬁeézaﬁidnif@i@idar
gl cousrmatianR el MakRe HR i APORis oA Badcaly

function INS In accordance with the'invention. [041] The term
"gpetiifipantidisgagehe reridadEpAbEGraNGIaYRIAREPEr ARGIEER that

spegificalydindsio algehExamplsmphstesiic HindingAgenmsinciude,

but aré not limited to, proteins, peptides, nucleic acids, carbohydrates,

RIS RANGIPRISIBAUR B RIBORRIO AR entBatimEmsY 8 et fiic

bipding-aeeitiisRacanipodyciaeniaime mhttimeris: aspeoifie binding

4 S&tici% ﬁQk%%@%eo”pﬁé%%iW{%‘ rree iaocra]eg fb?/% linkage selecied from the group
consisting of: --CHzNH--, ~CHzS--, ~CHz-CHy--, --CH=CH-~-{cis and trans), --
COCH,--, ~-CH(OH)CH,~, and ~CH:S0--, by methods well known in the art.
Systematic substitution of one or more amino aclds of a consensus sequence
with a D-amino acid of the same type {e.g., D-lysing in place of L-lysine) may
be used to generate more stable peptides. In addition, constrained peptides
comptising 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 (1882), incorporated herein by
reference); for example, by adding internal cysteine residues capable of

forming intramolecuiar disulfide bridges which cyclize the peptide.
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antibody. [042] The term "EGFr-specific binding agent” refers to a specific
binding agent that specifically binds any portion of an EGFr polypeptide. In
certain embodiments, an EGFr-specific binding agent is an antibody that
VOEELER 0inds an EGFr polypeptide. In certain embodim&hRtE VAR @ ERST
specific binding agent is a human antib}%d that s e_cif'cr.all binrés an EGFr
polyp&ifele. In EEREHEhBBIM AW °8 g’@'ﬁe &iﬁ}!: B#WE Sgent is
PavigeiEpabadacesiai siebedifoectisnandoGlirsp etifichingingagent is
an_antigen binding reqion of an antibody specifi ide.
RS e O RS ER S
agient 4cibineceatargetatitipgréater pifipftgtansecbiprizetd daaictrget.
é@é&{éﬂ:@%@%ﬁ 1S sRsiRindine refers Lo hindinadendrjaianiendd

ana at least 10, 50, 100, 250, 500, or 1000 times greater
weiiisthe pieRizier PECIRIN-taRjeEMAtRS @B Sarhesry! dififipiproteins

Satermined R0 aHinsy EhiSonavRINE Lol tRiarBRhodimenisqashiniy is
determined by a BlAcore assay. In certain embodiments, a{gnity 15 1673 ¥¥%

PEbE OIS A IseelD 8588w 12287 AEHATHERS KIOHEHS Rrethod iR
seréﬁlfg%mc&mgmgn ?ff(ijrmtmﬁ dmanmmg@dwtmmqwd@m' nirn/setutimree
method. In certain embaodiments, nti is.said t cifi |
O HE L B CA AT DR RD B R he
hmatanesd Hissneene gmizechbeftupesikh disdiwepieferably < 100 nM and

most P@@{ ably £ 10, oM. {044k Nifive potibpdiesaaddmmunegleh b

are us heterotetrameric glycoproteins of about 150,000 daltons,

vetupsadietulechrianrsiiinaht pindniisstareptwb raanles HeRrrs
Bﬂ?dlh% Eg&h&i%&i&&‘émﬁdi@&e& iRdeaysbrifdbeparayaletiic
disulfide bond, while t

he number of disulfide linkages vaﬁ{ies between the

REisy CRRIARYS AR riPIdSn AR RORIIRIPRUR BREPEHERhe AL §AR light
gﬁ%&h ' ﬁm;ﬁt@,sa{%él@d fly tﬁﬁ@i%@lgobgémehairm atiﬁfiiﬂﬁdﬁ. tidridwsaiﬁacbh heavy
chain has at one end.a yariable domain (VH) followe
AT e SO B TN SR A S AVAE DR e Lo

@Htbanel.a constant domain at its other end; the constant domain of the

gt chglngs aligned yifh the-fisL.consian domainat (e deawaEaRiic

and thelight chain variable domain is aligned with the variable domain of
thiadioa\acehathabepasifiaplnbing sy portion of an EGFr polypeptide. In

certain embodiments, an EGFr-specific binding agent is an antibody that
specifically binds an EGFr polypeptids. in certain embodiments, an EGEr-
specific binding agent is a human antibody that specifically binds an EGFr
polypeptide. In certain embodiments, an EGFr-specific binding agent is
panitumumab. In certain embodiments, an EGFr-specific binding agent is an
antigen binding region of an antibody specific for an EGFr polypeptide.

1043] 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 embediments, 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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residues are believed to form an interface between the light- and

heavy-chain variable domains (Chothia et al. J. Mol. Biol. 186:651 (1985;

Novotny and Haber, Proc. Nat]. Acad. Scl. U.S.A. 82:4592 (1985);
WEOTONGREFAL, Nature 342:877-883 (1989)). [0451 The ternt CaAR7GeR/01 2267

refers to both an intact antibody and to  an antigen binding fragment
HedPEBINGHiIBN edimFdcE RN thd TSEALHEBRRY P Le BRE BiGing.
a@mmne% mﬁm @lqgmiﬁmﬁﬁmszefﬁ%@mma podéstaier iwagmmmfsaaﬂ
intact antibody molecu rein the fragment retains the . ..
SRR SRy R AR EOTICRIMATEY A OGS RCbiohs e By e epnsian
Bitides hinousshabhbyrenzyenatimorebeimicatolpivag e pidpaets <1 pM,
antibodies such as by cleavage with papain. Binding fragments include
Egﬁj?ﬁ%& < %@ ﬁgé:%%?ggcfﬁg} agﬁ‘figgtﬁe% "scFv"), Fd' and Fd
fragmepist|Methtidstiergitishutigethe wamoos flagniestsfmaspadioclonal
ntibodies are.we|l known.to t i j e ,
AR R B AR B T N S B AanS ofrboc GEH
teniitaidighh dl) ahabisagnistwiedenstter feRuy € badrebitstmslifgnsiebain
}?segg‘féﬁ'@@la ARGy 18 WMO ZRBMAOLB eI AHS 2004 imber of

substantially inhibits adhesion of a receptor to a counterreceptor when an
M@é%ﬁ%mﬁ%%@%%@&ﬁ@ﬁw TREEH N BOIRTEDS

@ﬁwﬁ'&ﬁ” BSeRier i%aﬁﬁég.a%aaﬂpygg@?/%n@%gg&%émiggz@a@m@b&ar@
usually greater than about 85%, 90%, 95%, 96%, 97%, 98%, or 99% (as
A SR I R o R AR A SSL 805 TV S R e
antitotty dooamvivikhfbiislsesby demtifibe ramicsepantedaaitior Each light
recovered from.a compo ' [ i ;
T S T L
intbrfe po tvithediapstaniciomai R dugid el Rir thebomipd djiaie fray
inglude SNEVMES JRABESy JAdIANSIRIIHHRCEMIR Qbriable domain is

nonproteinaceous solutes, In preferred embodiments, the antibody will. be
mlismed wiihdhpearaomar ey of el ar diBo R AACHREATINGPH
theslpue/metandvant teringal afdreaakamion aeidigaguentingby-tsen

ARG SRR AR B ot g OBt B B e by,

SHepiest@reAndsolated. mibeds.mmme@ﬁﬁbn@ym@@miNafure

;%%%g?ﬂ%%%’ﬁ%%g} E;:ee at least one component of the antibody's natural

[045] The term "antibody"” refers fo both an intact antibody and to

an antigen binding fragment thereof which competes with the intact antibody
for specific binding. "Antigen binding fragment thereof” refers fo a portion or
fragment of an intact antibody moiecule, wherein the fragmént retains the
antigen-binding function. Binding fragments are produced by recombinant
DNA techniques, or by enzymatic or chemical cleavage of intact antibodies
such as by cleavage with papain. Binding fragments 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 fo those skilled in the art (see, e.g., Pluckthun, 1882, immunoi. Rev.
130:151-188). An antibody other than a "bispecific” or "bifunctional” antibody
is understood fo have each of its binding sites be identical. An antibody



present. Ordinarily, however, isolated antibody will be prepared by at least

one purification step. [047] The term "variable" refers to the fact that

certain portions of the variable domains differ extensively in sequence
W8RG Hithodies and are used in the binding and specificiWB’ aally/e12267

particular antibody for its particular antigen. However, th iahility is not
SubEAalSNIE BIERGRON EGAPE P oRmie B drah i e AL
cRonGeRtraREdn hese cagMenisaite of corspiEmentadtyoderenisiRREPLOr

regions (CDRs) or hypervariable regions bath in. the tight-chai
N EAPERIPVLALEIG BN A BT R SO eaa el oclon b
aMatiabEyd B0HNSEYe BatedRts (Rl tewo REIERIS THRAYHRSLIR FBIMAIS of

native.heayy and || Pains each comprise four FR regions, largely
C%@@S%‘ﬁéea%%ﬂge%%g iguration, connected by three CDRs, wf {gg ];03{81

loops[éBhectirky) Sral#test netbasydseHIsMIRTEE BRETEILRIK

3%55%‘(58'3%?%@%@&?%%@&%96}%%@9ﬁﬁlﬁﬁ’z’tﬂﬁl%ﬁimnxiaﬁty by
the FR regions and, with the CDRs from the oth rchain,{coqtsri\?, fefo the
GronakaioR of (A BARRRR- B A YR SR el Kanht et A

A3 90N W Q20064354 PHEE/LIE2 0061828 267 Erentbagtadnd may

domains are not jnvolved direc

i%@éHﬁﬁtWﬁgﬂg%ﬁé’E%‘?‘?Sﬁbﬁ”& Iy in_binding an antibgdy 4 apaRsessdut

ons; such as participation of the antibody in

tileadyrippsortertaratiotimesisitinoars|owsy witihe Riifiashh i e
ragment which NS figenyeeqonibian angthindiagcsite.

tﬁ‘?a%‘3cWaYge@qs%tﬁ%ﬁg%ﬁ%@i%%lﬂ?oﬁts?of a dim,g!f of one heavy-

tandipakoightechal AV BRARFALRNGINE gt USEREBVRREII2E &8 ation. In

inglezghal s oeneesy B auElighteheineasabte domain
%\%ﬁ%%%?/gﬁsgrd\%\{ﬁ\ﬁ&eﬁi% a flexible peptide Iinkerfsu h tha fhe light and
W@ﬁ@i@@@éﬁ%t%%}%@ ﬁ%%ﬁ?&ri@"@tr%tﬂ?% o %ﬂéfgghs 0 tﬁat" ina
wpsehainvcIesisadidsrie Hrigboapliguationttitateherttrioart betls shce
each variable domain jnteract to, define a igen-bipdi '
GhIHAEL e TFPVE AT COlBatg b It Copau e
aréigan:binding spenticiyaniseatrtibotyo fowles, RoBATE SMGIE I9ast
variable domain %gr half of an Fv comprising only three CDRs specific for
QH%HHEBE? s the ability to recognize and bind antigen, although at a
lower gffiirty thaﬁ“ma@"miFéa@iﬁalﬁb@ﬁ%mmﬁ?ﬁgﬁﬁ% “ﬁ’y’}?é’?x%‘?f&[%l%s of

tegion i whenysethhensin wirigd0ely in sequence among antibodies and are
used in the binding and specificity of each particuiar antibody for its particular
antigen. However, the variability is not avenly distributed throughout the
variable domains of antibodies. 1t is concentrated in three segments called
complementarity-determining regions (CDRs) or hypervariable regions both in
the light-chain and heavy-chain variable domains. The more highly
consarved poriions of variable domains are called the framework (FR). The
variabie domains of native heavy and light chains each comprise four FR
regions, largely adopting a p-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 heid together in ciose 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 ef al. (1981)}.



the amino acid residues of an antibody which are responsible for antigen-
binding. The hypervariable region generally comprises amino acid
residues from a "complementarity determining region” or "CD

WREANE S 34 (1-1), 50 62 (L2), and 89-97 (L3) in the Ilgthﬂ%PEZO%VOéﬁ?g

main and 31-55. 50 65 H2) an

?.&BI[?%%W?{Q st ! g(%ggi%'és of wiqg@%ﬁ%%n%ﬁﬁ%\%glcgﬂ
antegesx phtheldib wakio auﬁeaﬁactsefummqnanan@zn s heitdsnstiqeatihe

h 9 f h iable loop”
RO A R D B Sgé‘?Ts?.n the light chain
variab@4fimain’ Eﬁdiﬁéﬂgzﬂﬁl‘r@@@@(}@)f@ﬁﬁ"‘% yeHE R 2
&5449/ cEhaiy @H%'@og ARSI e OG- 5k Mok nBieIFLA8: 800 1is

7)). "Framework Region" or "FR" residues jre th%ﬂ% varlable omajn

?@%@@@w&» m&%ﬁ%%ns%r@@%ﬁ?& IGUES N YR AT
w%%hg h@&ﬁémfaq@ma@@@;@t?ﬂy degeﬁmmm?wggumm?@ase hednen
used here ers to parts of immunological receptor, m tact
i S B R P TP ST S e e e 2ty
2OPBAENTHE4 RCH/ADS2DAIGH226T himamutioidticsa Tetsspepicaie 2he most
VL RDlE. At o B TSRO RECIE R Mg KaReR el BRI SR i
are carried on six oops e distal end of the receptor's variable

aonimu@tmteawwbmWf@%ﬂdﬁﬁ@%@%ﬁ&ﬁ@%ﬁ%@%ﬁe

he 166 Cs&.f\%r{%@ shutibady-depsndentcelymadiatpaeeytoisndeltye@nthe
"ADC refer to a cell-mediated reaction in which n%m%/) Eﬂc Cé totoxic
r(

SHISBIRT PRI EITRAIPHING FRORLT (R grNaRAEl RY‘EYRG, Sven @
%ﬁgjr@%ﬂ%b@domaﬁ@cﬂhﬁﬂeﬁf aecagrajam;imng anly’d@dgeo@mammm:%ﬂ

e R e
Mwmﬁﬁmhm%lmmm%y&m sEitaexpressmn on hematopoietic cells
s Sum ed '”—E% 4985% %%ﬂ%;eoxf @%\f@%&ﬁ‘%@a%éﬁ%ﬁ%\m

Immu 57 92 (19 assess ADCC activity of a molecule of
iferastinareric eI MBS O arsantiboel woigmerddsensegineUe PRIERTNO.

6 Vidvd Rieffeeionanils fesmluel
2%%%?/@ m%grlkl?(gjeﬁ penphi%%(?? ﬁ%%@?ﬁ%g#ﬁgus (PBM [{?and Naﬂr% L

Kimep @VR‘?‘@@?@W@@H%Q@T@”@%WW{AB%% ARty BF
nolsceteanf interesidsydre assasses igntivbam yaralsls domain and 31-55

(H1), 50-65 (H2) and 85-102 (H3) in the heavy chain variable domain; Kabat
et al., Sequences of Proteins of Immunological Interest, 5% =4, Public Health
Service, National Institutes of Health, Bethesda, MD. (1881)) and/or those
residues from a “hypervariable loop” (e.g. residues 26-32 (L1), 50-52 (L.2) and
81-96 (L3) in the light chain variable domain and 26-32 ({(H1), 53-85 {H2) and
96-101 (H3) in the heavy chain variable domain; Chothia and Lesk J. Mol.
Biol 196:901-817 (1987)). “r’-’lramework Region” or “FR" residues are those
variabie domain residues other than the hypervariable region residues as
herein defined.

1050] The term “compiementarity 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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animal model such as that disclosed in Clynes et al. PNAS (USA)

95:652-656 (1988). [052] The term "epitope” includes any protein

determinant capable of specific binding to an immunoglobulin and/or
W?—%%qffﬁgé%%tor. Epitopic determinants usually consist of chgﬁﬁ%ﬁ')@é@ﬂw7

surface groupings of molecules such as amino, acids or sulgfar Siz% e%tgains
a

inameRRINSIRRhERRERESEI AL R RNEHGBIAPEI TS SSaradidietics as
gWvel asrnnsifaiebirigeeeipracieasticn {REBH séteons ay dm distasead of
herein to denote a chemical compoun ' c icaly
EETABES SPHRHSElcal e STo RS 30 by omL g o
vhielbgicimisteriaishfOstpAsused herein, the terms "label” or "labeled”

refers g incornalRan Al L HElREARE MAKRE Sy IdREAP@iiante:

radio d amino acid or attachment to a polypeptide of_biotinyl
refeidtesabkhitanizied derstien ByRIaRRINSRAATE 5V IRl asImA 2t

e%%?é%%‘iﬂcg RIUNSSGRARRAKE! [sERANRIREY It akoantidisetedted
v

optical or colorimetric methods). 21 WO 2006/107854
PRSTIS2006R) 12089 P QKA %'ﬂ%)%%%g!"tﬁéﬁ‘é%%ﬁ%ﬁ?ﬁrﬁﬁ%‘r‘%%%qg%%“%e

dhetanesticor R eugeneshodnebiabelingsinlpeptitbatmulghRophitaats.
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secondary reporter (e.g., leucine zipper pair sequences, hinding sites for
Weebrcifgdntipatidsr wemﬁﬁﬁawcdﬁﬂ?aw%ia q@?ggs‘i?‘iﬂ ey

egg@qﬁwmsalll@bﬁ@r@@ raiteahed byirpastearmival variedsitiengths to
reduce potential steric hindrance, [055] The term."ph ical ag
e e R S ey
eappblerRidetsicitgea thasitistidiserbipeQititn effettal W rdprfy 85:6562-656
Zﬁ inistered to a patient. Other chemistry terms herein are used

ing to conventional usage in the art, as exemplified by The
McGrajed2]l Dictitmatyrof Chiamiealmriies @anespiein determinant capable

of specific binding to an immunoglobulin and/or T-cell receptor. Epitopic
dsterminants usually consist of chemically active surface groupings of
molecuies such as amino acids or sugar side chains and usually have specific
three dimensional structural characteristice, as well as specific charge
characieristics.

[053] The term "agent” is used herein to denote a chemical
compound, a mixture of chemicat compounds, a biclogical macromolecule, or
an extract made from biological materials.

10541 As used herein, the terms "label” or "labeled" refers fo
incorporation of a detectable marker, e.g., by incorporation of a radiolabeied
amino acid or attachment to a polypeptide of biotinyt moieties that can be
detected by marked avidin (¢.9., streptavidin containing a fluorescent marker

or enzymatic activity that can be detected by optical or colorimetric methods).



Ed., McGraw-Hill, San Francisco (1985)), incorporated herein by
reference). [056] The term "anti-cancer agent" is used herein to refer to
agents that have the functional property of inhibiting a development or

W SYEKEBH of a neoplasm in a human, particularly a maligl&dtUs2006/612267

(cancerous) lesion, such as a carcinoma, sarcoma, lym h‘om or
ireekEmiituaioRfo T Ahel A5 SR FeR RS mﬂ'é@ﬁ% bt a?ﬁf&céﬁcer
RGNS &@%ﬁg@gg@@@g&[@gg@a@@m&y}gmg'éamearrmmrimb-je_ca;t and

species is the predominant species present (i.e., 0 r i
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pecies present. Generally, a substantially pure
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macromolecular species present | it [ s,
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el SimdnoEIMPRIBRIGITeRR eS8 sJB iy %Pg%ﬁ@%“?ﬁag%%%ﬁé ular
Spegies. $08LTBe darn et RaHBOE Iengthsubjestlinchicte tiahsteind
animal subjects, [059] The terms "mammal” and "animal” for purposes of
WHedkARSAt refer to any animal classified as a mammal, including humans,
domestissind farmeasimaishandazeotispags rdropetragimalsssddipen
dags, horses, cats, cows, etc. Pref ; gkt Do =q

%r%etﬂq%-@?ggggglﬁg{gp?g egrsO 'idge%ﬁ{ ys}?g}gggg%?[g]tg%ﬁ a cellorofa
bl entmeiacnwiiic v énte aupidatesed Sato RABE MisSPERS R eRIIRIRY
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reat” or "treatment” refer to both therapeutic_treatment and prophylactic
xS e T A4GRIS AR IRIIE b B T Bl T IR 00tin
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development or spread of cancer. Foré)ur Qses of this imﬁg{g(i]lo%%erm
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benefidt®r desitdd EimleATESARCH @GR! BGS~E ot mits
lRvialign elsyniptomsertiminisbpeeit of iekieittnef @ dewslepsabllived
(;ia'redg’gr%%tsion of a neoplasm in a human, particutarly a malignant (cancerous)
lesion, such as a carcinoma, sarcoma, fymphoma, or leukemia. Inhibition of
metastasis is frequently a property of anti-cancer agents. |
[057] As used herein, “substantially pure” means an object species
is the predominant species present (i.e., on a molar basis it is more abundant
than any other individua! species in the compaosition), and preferably a
substantially purified fraction is a composition wherein the object species
comprises at least about 50 percent {on a molar basis) of all macromolecutar
species present. Generally, a substantially pure composition will comprise
more than about 80 percent of ail macromolecular species present in the
composition, more preferably more than about 85%, 90%, 95%, 96%, 97%,
08%, or 99%. Most preferably, the object species is nurified to essential

homogeneity (contaminant species cannot be detecied in the composition by



worsening) state of disease, delay or slowing of disease progression,
amelioration or palliation of the disease state, and remission (whether

“partial or total), whether detectable or undetectable. "Treatment" can also
MéS WBrd¥énging survival as compared to expected survivalGEAOE006/012267
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with the condition or disorder S well as those prone to have the conditio
o YD MaFtATSEaRUeRiBPEtiescondition or disorder is to be prevented.

[062] Acsigfementibad @ephment isneHeBRYSHENGEOS IS d animal

treatment is useful for treating the disease or condition for which the
nt is administered. [063] A "disorder" is any condition that would

benefifdgan oneTor: feahes treaimenrs ahbisineies cpiepisand Bestdment
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rs,le ' ' i cies, in particular breast,
%ﬂg’l %é‘a%ﬁ%ﬁ%?ﬁ%ﬁ%ﬁﬁ gs&%véry gland, 23 WO 2006/107854
PCT/1i089006/01 262 Muriseasecsiato| opietp/ioid phasiregins sisttaé or
bladdesicaneiicAnsraiosraddisgrdsr inde pested idagradangrayith the

present invention is a malignant tumor, such as colorectal cancer,
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ithellal malignant tumors, and carcinoma-derived c ne 3 ,
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ide: j iti b EGEFEr_ ..
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penfigiEgY: derirgtiivies Gsetndebitthdus arssoeldieitavitie tiadeviation
Brasansened anRRERReMRSRLiden R codalnenbadiments.the disease or

condition related to an EGFr polypeptide may exist in the absence of the

BerRR il iR HireaRgit embeuRReig, ahdiseranBraRmS S lse in
Hraametioh of ESktRelpenidecavsetikdissasermissrndilioniaiaiostial

R R B Sl M 0 DR acd SAEOED) S RadEer
dedreaspegstingval as compared to expected survival if not receiving
treatment. Those in need of freatment include those already with the
condition or disorder as well as those prons o have the condition or disorder
or those in which the condition or disorder is to be prevenied.

' 10621 A statement that a treatment is “efficacious” means that the
treatment is useful for treating the disease or condition for which the
treatment is administered.

[0863] A “disorder” is any condition that would bensfit from one or
more treaiments. 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 {0 be treated herein
include benign and malignant tumors, leukemias, and lymphoid malignancies,

in particular breast, rectal, ovarian, stomach, endometriai, salivary gland,
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amount of EGFr polypeptide. In certain embodiments, a disease or
condition related to an EGFr poiypeptide is a cancer, An "EGFr-related
cancer" includes at least one cancer selected from: a cancer which is

Wé’a%?&%“%%n EGFr poiypeptide, a cancer which is exacerﬁ)éﬁg@%&ﬂgﬁnzm
EGFr pol tide, hich. i '
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EGFr polypeptide, & cancer which is exacerbated by an EGFr polypeplide, 2

cancer which is contributed to by an EGFr polypeplide, and a cancer which is
associated with an EGFr polypeptide. Exemplary EGFr-related cancers
include, but are not limited {o, colorectal cancer, lung cancer (including, but
not limited to, non small cell lung carcinoma;), breast cancer, Kidney cancet,
colon cancer, gastric cancer, brain cancer, bladder cancer, head and neck
cancers, ovaran cancer, and prosiaie cancer.

[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 EGEr-related cancer is treated under protocol by the
addition of & specific binding agent to an EGFr polypeptide to standard first

and second line therapy. In certain embodiments, protocol designs will



hybridization ("FISH") (see, e.g., Angerer, Meth. Enzymol 152: 649 (1987);
Pinkel et at., Proc. Natl. Acad. Sci. U.S.A. 85:9138-42 (1988)). In certain

Wsuch erg_fbsgdiments, the sample is fixed. In certain such emb%dimen})%}etlg%_}_
Qa%%‘i% i@¥eated to increase the accessibility of one or mord fgpﬁé?

nucleic acids. In certain such embodiments, the samPIe IS ex %s,eelgégt%e
agdrasveeTineianans 2p asTRSIRF N d RS YR E CEVGENe i Editain
SHadinaents 08eaidBesPEhesiiatspacificatpird tetta@rEGFr gene

are labeled. In certain embodiments, t '
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teeaUBNSE rétwaraito srrietatt dnwsibhef Snerndrepedbaneatispsiantally
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embo ts, one or more probes that specifically bind to the EGFr gene
atmiEbEsdoath BGHifepeatibildingaerN A IHE Wi PHrobes that

&%ﬂﬁ%%@%ﬂ%ﬁ&ﬁ% tfarenseRuE egtisecsequerice. itrecartain
embodiments, at least one reference nucleotide sequence is located on
CRIGHOBSPREPTENINTBRAM S Sodiments, two copies of at least one

referepes-apclonlifp/saanRNGecR e 3 NNMRO0S HGFBSAne Copy Number
PCT/US2006/012267, present in.each cell i S I 1A of
embocﬁ@ﬁghts, amé?&oéﬁee’}ﬂ%%g rrr]tggt%u% & E%@%ﬁ%ﬁ? |§%{ rore
semfsRMercoscdsiencindn setaiariembbuinrertsoishéldhprbessEpiary
detected by, fluorescent migr, I tainembodigestsathe EGFr
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eefeidioesionbetitessryse ADE. 1K dalestiP e RTENMERARS AR HE8R8ed

ﬁg&%ﬂqﬂ %rsgfot;@‘e EGFr gene in the test sample relative to the copy
umber of the at least one reference nucleotide se#uence gredicts thal g

an EGEYBecifid bR RIBAPHERRIENT WHPHE 6RO CISRS thtaating an
ECRHelaadsameringthestneciufibediteceatapicenibodinants, the
number of nuclei present in a_sample is determj i ﬁaéﬁu
&mBegiments; the %ﬁaEﬁB? ﬁ‘“d%?é“‘%r%%%a li’r:ﬂ grlfagr%%ﬁi‘, determined by
fhiprraeanes (TFEEEYOPYeirCertamyembbliitheRtyme EEH: §4R< E8pY):
ber s omparag.p ihe.number,of Auiehisie sarmBlsy Incedainin
gﬁﬂ?ﬁﬁh@ﬁt?’? & 1 ?;g ofthe GFr gene c%%y .numb?érrgto@t)%e_number of
ruleidmbrpEutedsoihe Simpasrietsath srRITER SERAREEETRREN S
ré&&&%ﬁ%@éﬁ%ﬁ%%&&g@@% 1. ReuERRRbMIIMeh Grestetdhat tuoleic
predicts that an EGFr-specific binding agent treatment
acids. In certain such embodiments, the sample Is exposed to ohe or more
probes that specifically bind to the EGFr gene. In certain embodiments, one
or more probes that specificaly bind to the EGFr gene are labeled. In certain
embodiments, the sample is also exposed {c one or more probes that
specifically bind to at least one reference nucleotide sequence. In certain
embodiments, one or more probes that specifically bind to at least one
reference nucleotide sequence are labeled. in ceriain embodiments, one or
more probes that specifically bind to the EGFr gene are labeled with &
different iabel than the iabel of one or more probes that specifically bind to at
least one reference nucleatide seguence. In certain embodiments, at lsast
ane reference nucleotide sequence is located on chromosome 7. In certain

embodiments, two copies of at least one reference nucieotide sequence are
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will be efficacious in treating an EGFr-related cancer in the subject. [070]
In certain embodiments, a hybridization-based assay is a Southern blot

gee, e.(();j,“Sambrook and Russell, "Southern Hybridization" in _Molecular
WEIBHifgT Kt aboratory Manual, 3d ed., Cold Spring Harbor P&/ Vpie&12267
old Spring Harbor (2001)). In certain such embigliments,%qcleic acids
: a
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polyacrylamides. In certain such embodiments, the separated nucleic .
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PCT/U 6/012267 embodiments, one.or more probes that specifical
pind to Bk GFr G aIR SR Ce VR o e aeita &
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aelefirsite e Bt g tenr duRbRITEISMPACER AMBABYARSE A,
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with a different label than the label of one or moreegrobes that s ecificallpé
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chromosome 7. In certain embodiments, two copies of at least o

B DR A RS ST ARy eeEae e A g adspatment
cetliaie effibadonemts;rasterstoiSiefestsied naoeotidéhseyineie is a
centromgric, sequen 1 certal [ : | i
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comphesd totHessopy subbeboret ssBursalbicteHtienuthbiiggation” in
SRAHEARS: MLERTERIA eohadimenttaAningieasedsRPY riBhes obieab.
EGFr gene in the "test sample relative to the copy number of the at least
oREEEIrEiESpring Harbor (2001)). In certain such embodiments, nuclelc
acids from the sample are separated by electrophoresis. In certain
embodiments, the separated nucleic acids are transferred to a solid support.
Exemplary solid supports include, but are not limited to, nitroceliulose; nylon;
glass; quartz; diazotized membranes, including, but not limited to, paper or
nylon; silicones; polyformaldehyde; celiuiose; cellulose acetate; plastics
including, but not limited to, poiyathylene, poiypropyiene, and polystyrene;
paper; ceramics; metals; metalloids; semiconductive materials; and
substances that form gels, including, but not limited to, gelatins,
iipopolysaccharides, silicates, agarose, and polyacrylamides. In certain such
embodiments, the separated nucieic 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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nucleotide sequence predicts that an EGFr-specific binding agent
treatment will be efficacious in treating an EGFr-related cancer in the
subject. [071] In certain embodiments, the hybridization-based assay is a
éi\ﬁ/ 88say (see, e.g., Hames and Higgins, Nucleic AciBCT/US2006/012267
Hybridization, A Practical Approach, IRL Press (1985); Gall at al., Proc.
eNdthdkoaotScind)cs more prares3nst(avediica DoAHxtng ERELseare

A8 NG, KhfSSiaiReRY RRMEaRs. Aubliaieias et spmaifically
Inds to the EGFr gene is immobilized to a solid suppor. .ﬁﬂEﬁe g%@ggtohd
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nylon; silicones; polyformaldehyde; cellulose; cellulose acetate. plastics
RSO Ao ERRAGEHD, HON RIS SO oS St
RojyshEene: papsis G erantios metdsdinatativides semiconpitrethat
materials; and,substa, that fo IS5 INGL; t, JHnRijt h
S O S o e
[Exeoplang typessf irrbeblizitmeniitatie bhd Krehseshhred ¥85valent
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15200 012267 including, but not limited_to, carboxylic acid "
iRl SAFPBCGrEURSAISFARD GrOMRSERR Enild é‘%fﬁiéﬁ@?&f@e” S
g&gg&gigggf@gr@tg%@ﬁ@e%mﬁ@mﬁ : mhmdjh inaerdsragent in each
immobilized nucleic acid that specifically binds tq the EGFEr '
GBI A G AT D AU R LR U o leotide
M@E%%mﬂmmm&mwmammobﬂﬁawamMMtﬁtfi\%ﬁeled
specifically binds tq the EGFr i I
N e S
theviparabitiziee noplehuatier b eéieant enGIRTRING TR gofence:
mgbliged i ALCLFOmPIEXISCROPRlinh An FGE EasmassRedilite
probe. In certain embodiments, the prob; is Iabeled% In certain
&esbeaMTn S BHNadB AN EREtL YURRRIATHRR R PaR C8R4m eTence

embadimenisy e &GTs deRataRHECHes pR afRabRinG sgenparedrtent

the copy number of at least on erence sequence in that.sample. In
VSR %ﬁ@@ﬁéﬂ@?ﬁ’?@%@ﬁ%& ne %igﬁiﬁnc ber EPn@?\@tus’rlf%t(:?)%%’:&nic

sampleyfs7 gompareskitethehGddigentscipy mumteriina-hossthpsampre2
Lo SO RS SR N R
Practical Approach, IRL Press (1985); Gali et al., Proc. Natl. Acad. Sci. U.S.A.
§3: 378-383 (1969); and John et al., Nature 223: 682-587 (1969)). In certain
embodiments, a nucleic acid that specifically binds to the EGFr gene is
immobiiized to a soiid support. Exemplary solid supports inciude, but are not
limited to, nitroceliulose; nyion; glass; quartz; diazotized membranes,
including, but not limited o, paper or nylon; silicones; polyformaldehyde;
cellulose; cellulose acetate; plastics including, but not limited to, polyethylene,
polypropylene, and polystyrene; paper, ceramics; metals; metalicids;
semiconductive materials: and substances that form gels, including, but not
limited to, gelatins, lipopolysaccharides, silicates, agarose, and
polyacrylamides. Exempiary types of immobilization inciude, but are not

limited fo, covalent bonding or linking via one or more functional groups,
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[073] In certain embodiments, the EGFr gene copy number of a sample is
determined by an amplification-based assay. Exemplary
amplification-based assays include, but are not limited to, quantitative
Wﬁé&“@é’%‘f“e.g., Poropat et alL, Clinical Chem. 44:724-730, RGuB5{ifatig2¢7
chain reaction (see, e.g., Wu et aL, Genomics 4: 560 (1989); Landegren
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g,Sb\cad. Seci. .S.A.BFglgPnggf%%%%T; ompetitive PCR
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and quantitation of protein expression, Certain exemplar array
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certain pnodimentsthm EGBogenentapist@begema camplerhiesn drie

R AR S A el o

RasfilferstBedmsedFeesy? 160651 Hyl 007 N dcrien N atupstitative PCR
(see, e.g., Poropat et al., Clinical Chem. 44:724-730, 1998), ligase chain
reaction (see, e.g., Wu et al., Genomics 4: 560 (1989); Landegren et al.,
Science 241: 1077 (1988); and Barringer et al., Gene 89: 117 (1890)),
franscription ampiification (see, e.g., Kwoh et al., Proc. Natl. Acad. Scl. U.S.A.
88: 1173 (1989)); compstitive PCR (seg, e.g., Honda et al., J. Exp. Botany 53:
1515-20 (2002)); and self-sustained sequence repiication (see, e.g., Guatelli
et al., Proc. Nat. Acad, Sci. U.S.A. 87: 1874 (1990)).

1074] 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 guantitation methods

28



Biotechnology 14: 1685 (1996); Chee, Science 274: 610 (1995); and

Pinkel et at., Nature Genetics 20:207-211 (1998)). In certain

embodiments, the EGFr gene copy number in two or more samples from
WEREBARTBTE subjects is determined using microarray techrfGTOgPHi6/012267

certain such embodiments, two or more samples are taken from a single
instRiechunarertainisnivhd emligidistsatisreasiaeiavi ok fige B4 Mies is
from an EGFr-related t 0 h samples is
G T T e DL I e
exaaupenimbtedanhis o 20thadifsd8 ﬁvﬁ?r@/@éﬁ?‘i&@‘ﬁ%“&}&@e
S@%@ﬁ%ﬁy N SEHRIereRadimanisd R sSamplenis reatephior loctbding, but

[

ation of the EGFr gene copy numbey. In certain,embodi
A RN o S Tt e
Rfierdraament efdoe campleUeée] thaddantemidedingents, microarrays

comprising one or more molecules that specifically. bi EGELOgne
are pﬁg\m d. In'e&R ”&%?8 .‘H%‘%H%%: ﬁwﬁca%g&?g’)% ggnn%égﬁg?ﬁdgone or
JeRienvciels BGEs RSWORADe6H Greshpe TRISTIte N appgPased

complementary to an r: e i Q@s@,ﬁg’ HGBIvi
5 ﬁﬁ%mgh@%r%uucﬁlgfg ggdlégg{rée%e?ét’ré}c%%%%rﬁwone or mgre_ é%é?}é%cl)?s from

ryeitizatiorebesbjbessaye grantifigalitacbioseiRssard el Fohe
(2B rx{iﬁtfbtﬁd‘éi‘fd ACiLSEABRISMeHIaRY SRABLERRT gReain hemitzonsrsy

an EGFr gene %ridization complex. In certain such
meibodnringes e dMBRROPIRYEr gene hybridization complex in a

microatiay-s quanitaedAlregertain such embodiments, the quantitation
is by binding of a labeled moéec le to an,

c 1 LA
compl&X hd quihEHRIEIF TRESHHIR the W&%@iﬁ%gﬁ%ﬁﬁ&%r ne

esphsIgimemts the Efffe gabjedssldhedrantatlapiG e pafeasieshnaesY.

formation of the EGFEr gene hyhsidizati Mglex ancertaing .46
@ﬁ]‘ﬁ%%‘?\f?,%ecgﬁ i%a é%t' 'é?rf%%?%cc)gr% agnPEGFr-rEr[(Sg%d cancer is

stoseheriastingniroarigyeshfidhogyd ir ¢4RAT sRIKSBMBSH & nts, the
gﬁfgfoﬁﬁﬁ%ﬁg%ﬂ?@é%%_@g%%t%@@,@d@s@c@rwm'tm,rmtifm‘nka; et

nt prior-to the administration of the treatment to t edpage f, an

A s h A TERL A el el el S

ained fr
the-Ratisnt AL admefelewingdhe adnmiristhaiirmobibe mreatmeiRc s

certain such embodiments, the EGFr gene r
determined using microarray e noiag%(. i %%%ﬂgﬂ@ﬁ e?n‘?ﬁ%laﬁnents, two

or more samples are taken from a singie subject. In certain such

Br
om

embodiments, one of the fwo or more samples is from an EGFrrelaied tumor
and another of the two or more samples is from nontumorigenic normail
fissue.

1078] In certain embodiments, a sample is not treated prior ic
determination of the EGFr gene copy number. in certain embodiments, a
sample is treated prior to the determination of the EGFr gene copy humber.
in certain embodiments, the EGFr gene copy number in a sampie s
determined both prior to and after treatment of the sample.

[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 nucieic acids
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first sample and of the second sample are compared, wherein a decrease
in the EGFr gene copy number in the second sample relative to the EGFr
ene copy number of the first sample indicates that the treatment is
W f@&?f\]/%"?ﬁ“the patient. [081] In certain embodiments, the pl;ggg}%gﬂgpmzm

absence of one or more EGFr polypeptides in one or mor sargrgléels ghts,

coBgReRENiEsintg ARG PRERIRONYY R c iR RIESE bR LS,
i T et
converted to ¢ , Which is ridized to the migroa
Séﬁi%%iﬁ%@?tﬁ&tﬁ%?gr@éckﬁjgﬁé%%%eoef)gﬁ %Stﬁ%a%g E'Séls%em |ca?]!3[/} s
elshiaghermitiparnayisE Gicgtve of tieepiseney & diseacd6ithe
EGFr polypeptide. in certain s i ; ion ey ek of
NS I Car Py Lo S o AL e P S,
ETouRref oRNAItho s epBpifsAllyE BGHeRiGANE AYBFSEREH 1D SR
sych iments ISSHeds b fignio e arsessment
Sé]r?% %%égagbe}ﬁ@ggﬁhytgr%aﬁt%é%ﬁ? ;t’f‘faggt %)ﬁ;aﬁgs?on of the o "

e or.mor
G Ige0lky hebieizatioRs6 MEkesaRY BEWEHE06PRITEER fhe fapel T
ROT83006/13aRok0 3 beeriagp aenkadsoanm quamiisoly
comprising one or more eptides are provide , e.0.,
(REERRHPBERIOEIRERE1I8S: %%%yg%gﬁ%ﬁ%a&zgni%er g?ﬁ%%ngbodiments,
candidatnspecific bintingempedisitmisne oantitie E GEAToNéptide Sae-
screened using an EGFr pol i ' ertai wpents,
B v S T o L ik
polypepticietartproGiedene cepanerbbiseiRa ety icRmPie

ELRoyRepyde.| O SAMPIeE %S IFIRRArERRAIT to the
E@&m;@@?ﬁggﬁ% [ |E{é§{r:§r% IEHAefgents and Antit;odieﬁ%)%] In certa

prtisodimen tscaR BT DEIBEERY BIBRT SRTER rovided SRS
emBRdmests the G5 snecifisdioningragest ssiamiattkiodypbihen
okl AR A EoTHARE Bl B Ty PO harar s e
diesicsihngiby: Ko blehet slcoNdtsnen 25 6rd @5 (IBTSY Iwiteredirp decrease in
T e R R S P e sempeon e
hylpjdameerethitn; Bratcasenie indicates that the treatment is effective in the
natient.

[ae1l in certain embodiments, the presence or absence of one or
more EGFr polypeptides in one or more samples is assessed using
microarray technology. in certain such embodiments, mRNA is first extracted
from a cell or tissue sample and is subsequently converted o cDNA, which is
nybridized to the microarray. In certain such embodiments, the presence of
absence of cDNA that is specifically bound to the microarray is indicative of
the presence or absence of the EGFr polypeptide. in certain such
embodiments, the expression level of the one or more EGFr polypeptides is
assessed by quantitating the amount of cDNA that is specifically bound fo the
microarray. In certain such embodiments, the cell or tissue is ireated prior to
the assessment, and the ability of the treatment to affect expression of the

one or more EGFr polypeptides is also assessed.
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or other appropriate host animal, including, but not limited to, a hamster or
macaque monkey, is immunized to elicit lymphocytes that produce or are
capable of producing antibodies that will specifically bind to the protein
WESEH#878Fmunization. In certain embodiments, lymphocytBSiayi§e/012267
immunized in vitro. In certain embodiments, lymphocytes or lymphoc
enricf@gPfor B loetisriais méammﬁmwwabéswﬁ}%wr%@ﬂ
ety gg@agégé AV @@#@é&%@@lr&@gméaﬁh@%po@@mwene glycol

r| oma cell (Goding, Monoclonal Ant

(?-? S: Pn}ncnig)iledsmagnd
2@%\‘6{&@15@%92@@@? [RceREAHICPTRRLMYE])
250ROYIRRRIS: Brde TR GRllsIstisesded a@@egieeﬁ/\mn@mffﬂﬁe culture

medium that preferably contains on o mor
pglRPIERST W/Wﬁf’@ﬁ’th@ _E mgi:’enné\ nrﬁyg?é%r?ggé%%% %@Eﬂé e
oemee@l kneitc &m:@a@@mbﬂwamﬁﬁfheusimpttﬁ@ afezprawided. In

xant ine guanine | I R L), the
C@ Tt Bﬂeﬂﬂ R the% %H%g%pégﬁiﬁﬁar%ﬁ% BELEVH\%OHE‘&
s%ﬁﬂﬁéﬂ%&ﬁ&éﬁ@@?ﬂJSZO%/OlZZG? hypoxanthine, aminopterin, and
thymidl )2 'é preyRNEHDgEEh of
HGP %%%en S. [083{&:/9:];@! MH@ ¢

certain em odlments yeloma cells
select@ftat fu%@ﬁ@l@ﬁWDQQW¥%t§BIeﬁ@ﬁsf%%{n r%‘aé&%ngoern s

bRy By therselagiadatRasisnmdnsingrelnenitbdndegsiteniis2n

medium such as HAT medlugl Exe%%ﬁ\r}/ eloma cell lines include, but
EheskiPRiBSHEBUSRIRINS RS SIBANASIHELS St as those derived from

MOP-2dgand MGy artminusetionioes availabteivoal ensisiemsiflitecCell
Distributjon ter D
l}ggggAg%ggggen egta%:rrfgb{ée r%%gﬂgpg@&h% %%ﬁﬁeg &Hal. Nature

merican Type Culture Collection,
pemkadlin( WEB)lahd de8ainisobrdinesbowinnsitashartirdisR Bmabe

andion Mouse AR BRIRIEMEAMA eelbdigs e userbiacthe

pro (.Cton of human monoclonal anltl bodies (Kozbor, J.

001 (RSB, Bronasr S THBHRROREP A OU SRR TB e e

Mgues

APdABPUCRIGHSs R Ssk- B3 rMaTRRlIRkkesutnet INaiteY ook 2 1287 [088]
In certain embodlments cultur g in Vyﬁ%l%{ P[E Of%% eélg
@?@ﬁﬁﬁﬁ@%ﬁ?@d%’?‘ﬁ?%@@g&? & Shtibodies dir

ect
agpisktbeptgemd @WW&QMHDW%W&MHMhmdqcsﬁe&ﬁi@it?n@wsed

for immunization. In certain embodiments, lymphocytes may be immunized in

tes

vitro. in certain embodiments, fymphocytes or lymphocytes enriched for B
cells are fused with myeloma ceils by an electrocell fusion process or by using
a suitable fusing agent, such as polyethylene giycol, to form a hybridoma cell
(Goding, Monocional Antibodies: Principles and Practice, pp.58-103,
[Academic Press, 1996]).

[086] In certain embodiments, hybridoma cells are seeded and
grown in a suitable culiure medium that preferably contains one or more
substances that inhibit the growth or survival of the unfused, parental
myeloma cells. In certain embodiments, if the parental myeloma cells lack
the enzyme hypoxanthine guanine phosphoribosy! transferase (HGPRT or
HPRT), the culture medium for the hybridomas typicalty will include
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monoclonal antibodies produced by hybridoma cells is determined by
immunoprecipitation or by an in vitro binding assay. Exemplary binding
assays include, but are not limited to, a radioimmunoassay (RIA), an

WhAAHE iPtked immunosorbent assay (ELISA), and the ScatER4repo06/012267

analysis of Munson at al., Anal. Biochem, 107: 22%&[\980%., [08918In
RIPEANSRTIO AR ARG BHEN e drdnBivfRe AV prBSIRISes

leedies afdherdesinesbsprafisirabinity, and/or activity, the cells may
e subcloned by limiting dilution procedures.and grqwn by standar
metho@@sodin@, KF %ﬁ'&cﬂﬁﬂ%ﬁe@y E‘ﬁﬁ’&?p%é%%ﬁ? %%ﬁ?:eeq%at
ARSeMO3nikcadepirt Brass, Hi§BsvEXemhiatiscuifurstimediabiptithis
urpose include, but are not limit -1 iLm.
s e RS R
toAdorsdidiam. doierb 90T Heleneatrebilitsedmabide, Mbsoelpaklmited to,

ibodi y R 8Yiiahlyseparatedfmm the
wtlﬁ%dﬁ%ejﬁfgﬁs%ﬁg flgiég%%%%%/lomm PCT/US2006/012267

SRR B EH AR SRS alb BN A FR R IERA freBEn AR,
ff@%ﬁ]ﬂ%r@@ﬁ}%@@??@@@%‘m@f@ﬁmﬁm“"*f"‘?ﬁhge'
electropnaqresis, dialysis, or arfinity_cnroma ra . certain
%@Fﬁ)‘ﬂemg?é‘:ffﬁgfi&éjg %Caﬂﬁgﬁ%ifﬁ@ ’ %@ﬁﬁgfg@na an'ti%%é:lee%%'sn
readiyiselate chanthsetuences asiny comentionzanprotedungsiteg. cby
ing oligonugleotide probes.
R s SRR A G AR L B A BRaR L .

|hmzewtsin $88hIORDIRREErasewybiidloitpoenlysahTisapreRsivation
;ﬁ; yﬁﬁi(%’& gn&ﬂ%}gfﬁgﬁ%%ﬁeg@i@f mBpdimeniReisotedew York,

nucleotide may be placed into expression vectors. In certain such
diiddiments, the expression vectors are transfected into host cells to

obtain hessynthgsispfnoneslonmantbadiesdrisguacomaienhiostoma
cells. Exemplary host cells include, byt are not limited tPh \co%cegsfe ted
<SB Fie T S RTREE AR BUAR A TRIP I G RIGRT A L
thgbreet atieerserptedune dmbuthogiobulinepoteing lspeeitaity of

CBVAEREL T NG e T BT St e S et o

thereodingsegitsine doby aori? it birdisbatisayo \Axesaier ¢ iading a

"%Qiég%i%c%&lgypﬂ%@%i&q%ited to, a radioimmunoassay (RIA), an enzyme-
linked immunosorbent assay {(ELISA), and the Scatchard analysis of Munson
et al., Anal. Biochem, 107:; 220 (1980).

0891 in certain embodiments, after hybridoma celis are identified
that produce antibodies of the desired specificity, affinity, and/or activity, the
cells may be subcloned by limiting dilution procedures and growri by standard
methods (Goding, Monocional Antibedies: Principies and Practice, pp.58-103,
Academic Press, 1096). Exemplary culture media for this purpose include,
hut 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 secreied by

the subclones are suitably separated from the culiure medium, ascites fiuid,

L2
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[092] In certain embodiments, non-immunoglobulin polypeptides are
substituted for the constant domains of an antibody. In certain
embodiments, non-immunoglobulin polypeptides are substituted for the
WLTTABIY @otnains of one antigen-combining sites of an antidddy/ P EH&AT&?67
a chimeric bivalent antibody comprising one_antigen-combining sit
ﬁé%ﬁiﬁ“éﬁéaﬂﬁw%?%{d@@ﬂiﬁﬁﬂ%@%i%B%ﬁ&ﬂ&%ﬁ‘ﬁ&éﬁ’-‘é@%8Hﬁﬁ€§it@’
BavingicSprReibieit feeardiffeie myanbggapieS reeraigreptiodieients,
chimeric or h}/braj a?ntibodie ‘cagmk;)e reﬁar%d kn vitro using known
%?Itf(?&i‘?ﬁe%t Ehroteifi et @{R[;,“% THUNY: but not limited to, those
involvifgediosslinkingragetsbbdoesais, suciciemboitimontsiing the
immunotoxin n.be rdele i ISUIfi '
B B B B e .
bmcadwnes limitedYo sininotisionueentg sraebes thebataieadiatyrbiting
%&%ﬂ?t@%%ﬁé@éﬁé&ﬁ@%ﬂé%@@%%@Kt P14 eartaifonocional

embodiménts, human antibodies to a target antlgen are provided. In

ESRRTBRb IS FRFRY) BYBR SRS IERRRBIOH IBYBIESER SBFERE AbiMan

tRediesysiog beersimielpipasassexaliuerabdabree)ettanes) as
usjon partners (see, e.g., Kozbor, J. Immunol. 133: 3{?}0&@(%&%8%0}7

BRYEIHESHLE NS AR PETSt RS Y EchRiGHes an

Apiicaitionsspind koS eMaoceldekieerrdricanisientatbifkio 1987 Laifs Gertdiain
baodi t i * i | ' ized b

RO e Eoog SR R Can RIS, b

Miztrople V0t S-agislioserbcéammehibutathints, ¢@ aelifiofializatloRn S
ofuman B gslls sarbe achievembbyvntagusing shilefinedscambination of

transforming genes (Hahn at a/., Nature 400: 464-468 [1999,8i [095%In
CRIABIW S BRI e R R R RrAIE 1y CATHEY) fRaPoiEafae
URQ N BHiZRl0Rs hdIeRHCiRg axanprole ebvuiarly jamikgdiesdn the
absence of endogen,ous immunoglobulin. rog ction are used to m@'?% O
N RBE R SAREE, 51 SkkoBo s At & Naflie %627 955" %5
[1983]nbgiobetig potl btk tntaRey aftehioneslc’l8r 8503190 dy.

Ganet Kok 1 b TH080) e o o SN ST g s
[E90 8l b Tt ker dva ¢oirtect Namaisae! BtiatiBady7: ipxentain [2000];
r%\ﬁit%\%f?nié‘nts, non-immunoglobulin polypeptides are substituted for the
variable domains of one antigen-combining sites of an antibody to create a
chimeric bivalent antibody comprising one antigen-combining site having
specificity for & target antigen and another antigen-combining site having
specificity for a different antigen. ‘

[093] In certain embodiments, chimeric or hybrid antibodies can be
prepared jn vitro using known methods in synthetic protein chemistry,
including, but not limited o, those involving crosslinking agents. In certain
such embodiments, immunotoxing can be consiructed using a disuliide
exchange reaction or by forming a thiosther bond. Exemplary reagents for
this purpose include, but are not limited to, iminothiolate anc methyi-4-

mercaptobutyrimidate.
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Little at al., fmmunol. Today 21: 364-370 [2000]). It has been described

that the homozygous deletion of the antibody heavy chain joining region

% IE%$ene in chimeric and germ line mutant mice results in com[PIete
WSSO endogenous antibody production (Jakobowts RV VPRYE012267

Natl. A Sci. [SA- 235420581993 NaIransler 1 e buman

germ-dine |mmunogl ulin gene array in su germ line MUt 1
Ré’élﬂﬁﬂ|ﬁfﬂwérqwaadct|6rﬁ@ﬁﬁ@rﬁéﬁb&dtiﬁ@ﬂﬁ@sm@@ﬁ@ﬁﬁg‘@nmﬂemg@

EIAkRBOYIES alcahe NAlMS é@c&&ﬁés%é%x&%%@aﬁﬁ?@b?ﬂ%@?%ﬂ&é‘

F?Hature Genetics 15: 146-156 [1997]) have generated a line of transgenic
BB B B SRS AT RFIIR (RAENRFRF S AIEndRFAMh driERtGHSH,

geeem@s (f’ll@@fi@fmﬁméul*yéwmW@%@@ﬂéﬂ%n%@%’ﬂﬁc@@w&#d by

9l mIllne mﬁﬁ% Of’?ﬁ%é‘e aba%(ir%éjnpn he (:haur}'ﬂ and light cha;ré(l:))u

N4aibols detath Idyrda‘ddunmmh eawy&hamlmﬁi;ssmmminglgeﬁé Wbe
006/0122 |m en
e e e e A S R R e s
y),[aH g Mathers 800: b4 HLaBah. ximcaﬁanDﬁmmdmkﬁK‘tgenes Jic
HeeBeais A Gitgengselngrrtan @é@&ﬂﬁ%& %?aef.qed

produced in those mice closely resemble those séen |n nsin al

Fé%]a%&%ﬂm&iﬁa%@ﬁa%maﬁaéh@m %ts@ferﬁ@war@%ﬁ%éﬁg [tRe]).
certainjggapodimenissttie SuibamABRROdian e elsrantill. oxrssRd:

over end enous antibodies due to a deletion in the endo?enous JH

853 FRARY aHBPéwafe% 088 FARGEEREIA (RRTHGHRSTOMIRD97] In
aett’atm‘mmboﬁm&b&snaérahsgengeaﬁwa#ﬁmmm@ﬁﬂwmhmchon are

RaHRoglaky {911 KENAOLPSIL B HAD0PT) B L 08, 585

|mmun|ze§ fhuan Antgen or rtlcularghter
BER pEPitie Lﬁﬁbérmﬂﬂédib@aﬂﬂefntsg‘@ma{mmwmoéié iBfrR® e Shimals

iSispRIRERed/fonantngRy.FeRa LY galst %@Q?Aﬂw&%@f@f 1} CRA@In

embodiments, Iymphocytes are isolated fr nodes or spleen cells

SRR 1R a5l é%?ﬂq&fﬁnBJcéﬂ%V@éIé’lﬁfﬁg@@rzébl%ﬁi’eij&ﬂ%
Fachic A%t 5@"%&@&@%@@@@@@& é*?o-‘?%ﬁﬁ@ﬁ OH8ES LB in

are fused to myeloma cells to %enerate é bridomas as detailed above. In

FEHEIR! AmbBATHRNS PRLE B BRI Skhasber despibed thal
ﬁeadﬁmﬁwwogtdﬁ?@nﬁnttﬁi iatigelb ehchestReening inalndasdmi [S.N%ene
lllrrwn . 1gnteorlcEalh§ gérm line mutant mice resulis in complete inhibition of
endogenous antibody production (Jakobovits ef al., Proc. Natl. Acad. Sci,
USA 90; 2651-2555 [1963]). Transfer of the human germ-line
immunogiobulin gene array in such germ line mutant mice results in the
production of human antibodies upon antigen challenge (Jakobovits ef al.,
Naiure 362 255-258 [1993]).

[088] Mendez ef al. (Nalure Genetfics 15: 146-156 [1997]) have
generated a line of transgenic mice designated “Xenomouse®ll” that, when
chalienged with an anfigen, generates high affinity fully human antibodies.
This was achieved by germ-iine integration of megabase human heavy chain
and light chain loci into mice with delstion into endogenous Jy, segment. The

XenoMouse® 1l harbors 1,020 kb of human heavy chain locus containing
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competition assay with known antibodies that bind the antigen of interest,
and in vitro binding to transiently transfected CHO cells expressing the
ant| en. In certain embodiments, single B cells secreting antibodies of
WG AT identified by a specific hemolytic plaque assayPFrir@eg&%‘]ﬂmn‘W
such embodiments, cells targeted for lysis are sheep red blood Ccﬂgeren

PRRBUEIAIENEE Wit BRESartgBIFtfh e RaM SuEFFHIB AT EHRE
tomartianaierRladue dngicatesd spesifieraatiggnameditteghiysis abdhe

tarf%@t cells, and thus the presence of a B cell culture secreting the

RBSlotuliT SeRRSrelt SRAMESHTH RS &t JRNEE rtAThosran

@mb@dﬂﬁ?@;ﬁﬂ@ tﬂf@éﬁﬂglﬁi@@t@mthqmmw&iwsﬂwm@fﬁbee
gla an be isola d and sed oszoIatlon of mMRNA. In ce rg:ry and
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axiboslyesecretatbeaarbeocliomatt s sing mems@nhanswmtaseammhaﬁy

§gg{&a%§s%@%9gvgﬁ% 4P5.Long: ggsmgg%aqg L5 Jurthgk | %ﬁét%ﬂd Vé%ﬁous

€ expression E‘CtOI' Su as a vector cassette SU as Jb5
06600785 BOTAISHOEE/TE P TARURETNAINGHE FRINAI06¢or

containtigrihe cqRstant fomaiasirismaRRHelEHR: BeavyaRtigRing

chain. In certain embodiments, the ltg!enerated vector is transfected into

ReSFR ITAHE0 Ry Beighes {8 Bulilife & eRPEoRvesRdh i RaR e RicriaY
mediedasapaepsRiesidndaciagicoemeterssiselesting warEgRmants,

th he desired 099] |
B G BRI 585 i b B A e

antisechesanandbtidg dy dréaygityeaisimsiitre ifitiad amigemogiataitimvariable
Vi

T & B L PR S R el ool and

it fovtile Bistahisbied fory selig by 99i9ptine dgeRBYOHI-aRgE BRaAHES,

'fﬂﬁ“ﬁ‘@l‘)&emd@% %ﬁé’ﬁﬂe%%m@% 'tﬂ&:?é@”&é%bi@'ﬁé%q@ﬂ@@}%re fused

antibod ) V domain genes are cloned in-frame into either a major or minor

dBaryrétaiA el iere iAIR MAYs RS spRSRYSS RPPHE- MT$H13d! and
displaved asdupaiionsl antbhedydpgrenis anchesudacs: of havyihagsinst

e e e Uprea s s e,
anthpefitiootesalprdpertiosnEthitadidsotyblisod dsu b migefectioteotsheand
9EnR SRR G ABA 2URENS, BRRS BLAREHSR-ERRdRLRRIG¥N. 1n
cerain embodiments, single B celle secreling antibodies of interest are
identified by a specific hemolytic plague assay. In certain such embodiments,
cells targeted for lysis are sheep red blood celis (SRBCs) coated with the
antigen. in certain such embodiments, the formation of a plaque indicates
specific antigen-mediated lysis of the target cells, and thus the presence of a
B cell culture secreting the immunoglobulin of interest and cdmpiement. in
certain such embodiments, the single antigen-specific plasma cell in the
center of the plaque can be isolated and used for isolation of mMRNA.

[098] in certain embodiments, the nucleic acid encoding the
variable region of the antibody secreied can be cloned using reverse-
transcriptase PCR. In certain embodiments, the cloned nucieic acid is Turther

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

L2
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performed in a variety of formats, including, but not limited to, those

identified in the following documents: Johnson and Chiswell, Current

Opinion in Structural Biology 3: 564-571 [(1993)]; Winter at al., Annu,
WREV A Shol. 12: 433-455[1994]; Dall'Acqua and Carter, UfF i1 2267

StruE}N%iol.B: %450 é1998]; and Hoogenboom and Chames, Immunol.
7655 21 - B APHED 36510 SEhtRbNsr DS e RskgHemai RS ¢hage
tisplayogicludi mwmn@fi@mmr@ﬂ l!@ @@@éﬁi:ﬁ@ﬁ%&ﬁﬁg}ﬁm%(%ﬂfl )
i V. iV om the spleens of immunized mice (Clackson
O B R R A o rolon <P g htored
UnfPRYEAHRRR huddent omestia (Medkedteal ado MotiaBitbr 2220884 -597

ikl EMBOLL. 12: =734 (1993)). [0100] In certain
gﬁﬁ%‘?ﬁéﬁ’é&%iﬁ?& rSaI immut%égjég%%% e%ga%}ﬁ)g%be&e%%%&gng& filate
ARHLRIOREMED RS rate (somatic hypermutation). In certain

embodents, semeAhIASARAYSS LTofLeRA confer @&Q’%@%&s&% fo

certain embodiments, B cells displaying high-affinity Surface
SBhi 0 THE R P ETSIBO S 25870 eatBEraBLiVire. feferentially
mmwaug:meemmmdmmlg g@ﬂi@s@w@é@@ti@@ﬁx Eh%#gﬁa%z&l& _
0 ts, that natural process_ can be mimicked by employing
o R BT, NG A 312 Bl e i
Hirgiyee® 1992 Ljttle, ddolaiisiechnembRidinees; theedinity efppsaansnd
Lbodies ' byph isplay can be improyed ,
gﬁ@lﬁz@lwsgglly replab?r%@telz‘ne éag\f} agr?c? ﬁg@cﬂaiﬁ“\?e admgtgén@g%%ments,
O%H%Yréfs%ﬂ%ﬂm RERESE Bl sduinfran(re it citbsy afadommainigenes
okdai frOR2 AR R End ganoss-allavy e i ntibodies
@nd gﬁ?e odgé;‘ra%me@nﬁ& év?ﬁ] affinities i%ﬁ%ﬁ’rﬁgggﬁﬁgﬁéﬁd' B

R EREIPRRRI AU pHY FeSmEnEy T dpe e ss editetrabrak(also
kanivie afr'teetanothenobialidinsaties iaasaescsbadiby Waleheuse Al

#}éﬂdéﬁigiﬁ%% 21{:}%%95- 266&%9&3_?. In certain such embodiments; a
igh “affini y’cl\”lu“ﬁ%/n antiboAy IS SrECiAsBIASRE FOHY B AR pRAJEHbrary
{weetional propifities eff dhe EMBANY. <18 B245:326816E004)df e erAln
SHRbAR S8 fﬂ % sed 1o derjye human antibodies
from rodent antibgtgyé;% %%gc t%% %Rw%%eaﬁﬁ%ogi/gﬁ%% Q?ﬁiﬁ%}f SfhRfes
RefispEsifibifesiphihel seartin rovértiantibodyolinisditusticse identified
iprRomdineents drheaxronlaht shaiy \éﬁewsﬁf‘@si}sfﬁfé% ?!%‘t in
sgtlbﬁgleé o?‘t%!neqab%/ phage display technique is replaced wi RA
HEHBReRPINGH A P HSN AN §8dk Wielirgy al.. Annu. Rev. immunol. 12:
433-455 [1994]; Dall'Acgua and Carter, Curr, Opin. Struct. Biol. 8 443-450
[1998]; and Hoogenboom and Chames, immunol. Today 21: 371-378 [2000].
Sources of V-gene segments for phage display include, but are not ilimited to,
a small random combinatorial library of V genes derived from the spleens of
immunized mice {Clackson et al., (Nature 352: 524-628 (1881 and a
repertoire of V genes from unimmunized human donors (Marks ef al., J. Mol.
Biol. 222: 581-587 (1891), or Griffiths of ai,, EMBO J. 12: 725-734 (1993)).
[0100]  in certain embodiments, in a natural immune respanse,
antibody genes accumulate mutations at a high rate (somatic hypermutation).
I certain embodiments, some of the changes introduced confer higher
affinity. in certain embodiments, B calis displaying high-affinity surface
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rodent-human chimeras (also referred to as "epitope imprinting"). In
certain embodiments, selection of variable regions by the antigen results
in isolation of human variable regions capable of restoring a funyctional
Wz?rﬁ?ﬁgﬁqﬁiﬁ‘ﬁing site, i.e. the epitope governs (imprints) theTéhglcaYp/or2267
partner. In certain embodiments, when the process isé%ﬁ ated in order to
imiemagothdinemainietpreodelit \eelisiaian AR HHECNE g%‘%tained
which has I GRBHSs duascefirasiast prginaises, EapeRCT
SuB%?&HF ngﬁg é@n@wg %06213). Certair%Exem Ia,r,Xthieast‘%% {01011
camizerginicadboivaney REIEGRT PR IMMEITS Sg&hts “may Rave
(Iv{ rapeyticaiserbyinsiusioryrparsE @Boapedifichitimguagent treatment.
n this application, when discussing the use of - ifics Bingl
eraledits 26t e ENEeSoPEBIRIGHE 8l c%n%g 5 8jh!e:za&f’yal Eﬁ%%ﬁ uéggc@ﬁe
i A A A
: 1. . iSpeeifis AERBESOT V
mﬁﬁtﬂ?&e&%ﬁﬂi‘éﬁ%ﬂ %ltrgsigiﬁc%%gﬁ%%Egﬁfﬁeciﬁc tiér?‘élain agents
JERdianeessrmiaddifiona abTveURgREHNa! E}W*E@ﬁﬁs"pﬁémcmo
binding agents af dreatyadiseasenoprdiiorasyeh Itreatiaient
3%‘39%%%a%‘f/dngoﬁr%%%%e%pbggéention_ of the disease or conditio

combdidiernts FEFesRafRas A MRPLYSRRECRY BISOMN: ru%rgegla%%rtaln

€ Interaction of

ek gértg%%g%h@mgfjgi Ijigaem_bﬁpgﬁ hfezertbﬁmi e hoeieTents G -
specific binding agents can activate.the EGE ¢ r i i
NaigtbdgiffeRes: @é#%ﬁ%@ﬁ%@&h‘%ﬁ (31 a%e%?g %ﬁr% %%ﬁs?m%%ﬁ%pgﬁﬁtg ]ﬁ?e

aﬁﬁ@rﬁﬁﬁ‘@ﬁraaﬁﬂmﬁmcﬁmmdimmwj EGFrIpaHiehsaaiNg HYdsRS can

block the activatio &{Eét e EGF In in pMmbegimeniscEiEEnts
itk ol MeRIAg memso ,
%@@ﬁﬁﬁ%ﬁé& %éjn %dné%%l%t%% y tgloqk ?2? activation of the EGF
JeeeRIRITiPEORr beera teribdmems e EesEiespER Md Bitiding agent
slfﬁigrg inisicred alone, Jn.cesaiB embedigianis: amE@A spRsiiohiidiego
IsTadministered prior to the administration of a’%eatﬁ ogeac\)!t er fight
iteestptintcodgeh RS AN SRBBH S EREERT Epetific Bihding
&fﬁ‘?ﬁvsd%%lﬂ' tered CRIGTBRtMGtNdbe dimiaistratiagsd diskast one
omer thetapeutic agent, In certaln embodments A bR iicaing
e age e faRreaSipERquEN T8 he a ministration of at least
%R@—W;‘nan chimeras (aiso referred to as "epitope imprinting”). In certain
embodiments, selection of variable regions by the antigen results in isolation
of human variable regions capable of restoring a functional antigen-binding
site, i.e. the epitope govems (imprints) the choice of pariner. In certain
embodiments, when the process is repsated in order to replace the remaining
rodent VV domain, a human antibody is obtained which has no framework or
CDR residues of rodent origin {ses, &.G., PCT patent application WO
03/06213).
Certain Exemptary Treatments
[0101]  Incertain embodiments, anti-EGFr-specific binding agents
may have therapeutic use by inclusion in an EGFr specific hinding agent
treatment. In this application, when discussing the use of EGFr-specific
binding agents to freat diseases or conditions, such use may include use of

the EGFr-specific binding agents themselves; compositions comprising EGFr-
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therapeutic agent. Exemplary therapeutic agents, include, but are not

limited to, at least one other cancer therapy agent. Exemplary cancer

therapy agents include, but are not limited to, radiation therapy and
WhEoErApy. [0103] In certain embodiments, EGFr-speciff€ bibehpity/012267

agent pharmaceutical compositions can be administered in combination
spesibpRinfing asapineandity otneb aglaRdh AT ARIRSIREHREEHIhEME the

sseeaw%t{@mgta%@w SAIBHSES Aa e GhEEBASIISHRIRdiRgragRMtsINWhen
combination with at least one anti-angiogenic agent. Exemp%%ﬁgents

EfaeeHie Hdioe RARES 855 MG E s R AIRFRRSHAFET caych
tm?mimoang@pd&sn@mi@@rebb;diﬁg @égi@wsis?iiemmimi&smmd In
(o0) Inatjons and, co ates thereof, In certain em iments, an ent
B ot el G SR SR A e
céthbdEBRerts Enagienitigeact BGMhibicertstimeratedisente el
sgee%%&%ﬁéﬁ@t@ggﬁté%%\iﬁg&@g{e'%bé ﬁkee@&es@.er@bae%mote cell

eath or arre growth. 38 WO 2006/107854 PCT/1J52006/012267
Jobod|rEsein JTAry cRRacHiRSIapy &regana e By e abtatmited to,

ADH-QRNERERORNS HRGHIZINSe Ak limied dg e alky B RGROSM S!S can
including, but not limited to: nitrogen mustards, including, but$oﬁt§|rﬁé}ed
a

higchiag Rehuatiamine & EGhHESER NI dR SRoQEhEY

SRigRBNEGHgtesautaassdnstindinglynib botiiedetvigiccaunigtins -
BCNU, lomustine, CCNU, and semustine, methyl-CCNU; TemodalTM1M,
rtee%%t?&amide; ethylenimines/methyimelamine, including, but not limited
to, thitetbgleneinetartaedmEiintrethydens Ahiepiasht otadidesghistispa,
: [ : ine; § : :
R o ot b Soa
idachninizined DTC P Ahtradtibisitaiomelalifkp B antoblifitEetiapie

i analagssHemBs dnsthRlexeEnG fiRel 1A PYdeNdise analogs,

including, but not limited to, S-ﬂuorqu,racil‘(SFU , fluorodeoxyuridine,
YURIBIRAPIRG CEBLTTR WD R R C e aifRy S 5082 tine, and
B pilursedeoxy aytisineinpiripedanatagsainEiatingpbufioalitiotigddent is
B Lo R OGP A T
wmsp@m§,agadftibh&mp@@&@mpdeMWéM%@,@dﬁﬁrﬁm&mited
Bl neiog i Ve ol e sl
agents include, but are not limited to, radiation therapy and chemotherapy.
[0103]  In certain smbodiments, EGFr-specific binding agent
pharmaceuticat compositions can be administered in combination therapy,
i.e., combined with other agenis. In certain embodiments, the combination
therapy comptises an EGFr-specific binding agent, in combination with at
least one anti-angiogenic agent. Exemplary agents include, but are not
limited to, in vitre synthetically prepared chemical compositions, antibodies,
antigen binding regions, radionuclides, and combinations and conjugates
thereof. in certain embodiments, an agent may act as an agonist, antagonist,
allosteric modulator, or foxin. In certain embodiments, an agent may act fo
inhibit or stimulate its target (e.g., receptor or enzyme activation or inhibition),

and thereby promote cell death or arrest cell growth.



vincristine, and vinorelbine; taxotere; estramustine and estramustine

phosphate; ppipodophylotoxins, including, but not limited to, etoposide

and ten_Joosme antibiotics, including, but not limited to, actinomycin D,
VERHEMYEH, rubidomycin, doxorubicin, mitoxantrone, idaruBfGHiIS2006/012267

bleomycins, plicamycin, mithramycin, mitomycin C, and actinomycin;

enzyA&84InclUieGPIIY REEmteer 85y s AR miass dfofigiass not

iFRERAESa Qe o Igékftglm& uawgn@hbmeuﬂﬁﬁemtsrfgn@m@wgamg
G-CSF, and GM-CSF; doxycyckine; irinotecan hgdroch

mﬁ‘l'i’éii@ﬂaﬁ%ﬁ@%‘@@fﬁg ‘iﬁ]dm{ﬁﬁa“m PG fmnitaeiHE Sy é’ﬁﬁ W%?é ByiahSion
meRrIBlexessineh Az loishiaiimaniticaospiatids antirdcenediones,

ARG AR o A AR A S Re BevaL S

lonaidimite CEND- mwﬁwmmmemma%t@rammﬁ& tam%amml
EHRRRAE NG PHE LIRS S AR AAE. DDD) A

ormones an gonists, mcludlsgﬁbut not limited

tfﬁ@mmm@@wa@ﬁ%@/uﬁbw@mZb@ﬁh@sméﬁm titHetersid

hBRLAGORIAIS SR éﬁ:ﬁ%l%ﬁﬁé@%\éﬂlsm@ sd%m@mmwdm

lutethimid ™ tabi ti di but not
R e R GRS e i

@Wtb)ﬂ%@ﬁ&ﬁ&b@@ﬁt@ée;mﬂ@ggnbm@udlmgt@mtonmnmm goplogs such
diethylstilbestrol an estradlole uivalents; antl S luding,
B IFTIRE & o T S R i e So o

ited to,
lstasm’ster&nihmropmm(@ﬁﬁd ﬂuo&dﬂeswmhemmﬁmﬁ@ﬂanﬂﬁﬁér@@ens

aracoun%rs] r?ggirnet gggo If L#tln ide+gRRadaopkY IR AN ROIMARR

G ogS a euﬁro oxali oxatln(r) capecitabine, Xeloda(r)

qaem@eamwwﬁwtwewméhméﬁ%m@ fﬁﬁé?ﬁm%léﬂwur%&%ﬁaa‘ﬁﬁ
éﬁ%@ﬂéﬁfﬂé‘j@l %@ﬁ?gé@&%tm@%ﬂkﬁgﬁﬁﬁ) n@Fy‘imﬁﬁgdﬁbﬂMﬁ&W@@enme

ElOS Exemplary cancer therapies, which may be admlnlstercfd with

t%fﬁﬁéﬁwﬁ@%ﬁﬁﬁa%%ﬁﬁ%@Wé“BEt e ret MR VES 8@?&8“9
mﬁmmram@%ofdamd wherapiesitael ydeatimiodindhligsitebtoas

use of therapeu le Exe lary therapeutic, es,inglude,
RaiaEeh i ?(i‘baf gﬁ‘i rtﬁgugg%hg\r{nihn{cé:r%ér}’cm %ﬁgér % v

hnmaﬁrmchzmrdnbmmmeammereseawarsya‘tiﬁ@t@rah@rbtﬁamsstiﬁ@luding,

ﬁ:k:iy Lot {mltstt %lr%;t DU RS RIRGARMIROSY I RIIRRIde and

Xem ?ary | ude Ut are hot limited to, those which bind to
T@@ﬁmmaﬁv@tetmﬂmwd@md@g not limited to, actinomycin D,
daunomyein, rubidomycin, doxorubicin, mifoxantrone, idarubicin, bleomycins,
plicamyein, mithramycin, mitomyein C, and actinomycin; enzymes, including,
but not limited to, L-asparaginase; biclogical response modifiers, including,
but not limited fo, interferon-aipha, IL-2, G-CSF, and GM-CSF; doxycyckine;
irinotecan hydrochioride; miscellaneous agents, including, but not limited to,
piatinum coordination compiexes such as cisplatin and carboplaiin;
anthracenediones, including, but not limited to, mitoxantrone; substituted
urea, including, but not fimited to, hydroxyurea; methylhydrazine derivatiives,
including, bui not limited to, N-methylhydrazine (MiH) and procarbazine;
adrenccortical suppressants, inciuding, but not limited to, mitotane {a,p"-DDD}

and aminogiutethimide; hormones and antagonists, including, but not limited
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CDC33, and mucin-like glycoprotein, and optionally induce a cytostatic
and/or cytotoxic effect on tumor cells displaying these proteins.

Exemplary antibodies also include, but are not limited to,
Wﬁé%@ﬁ-‘%

fNTM, trastuzumab, which may be used to treat BrEAsCRAES?S
and other forms of cancer; RITUXA

S e e SR

, epratuzuman, ch may
abeHagHeeatbaricdgkirthilipheeazant ogrm eHiEkEneT BEIRRSHN.

. GLEEVECTM, imatinih mes [l n k1A o treat chronic
mmﬁ}giﬁﬁj%éﬁﬁ@%’?e‘aﬁé%%sﬁ%ﬁ&%ﬁ%%ﬁomaI %iﬁfﬁ‘?%m BEXXARTM,
riedipgybaigtesitnemabialth e Belivs gt T SatRRERIofn cluding, but
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t&%ats)@%él%r%ﬂ"@@éfﬁﬁg@% NGV EHEAEI Ab;éﬁ;;i&atéﬂﬁ%mm@ de.ns’
antibodies and antigen binding regions; anti-Ang- - ies
inpadinpywt ?@@Bﬁ%@%@% g@%ﬂé‘ééﬁ%‘/ﬁ %%%éﬁ%%%%cﬁ rrﬁgr%)ions;
M@W@ﬁjt@Jﬁeoﬁc&;ad:mhsr%nggjnaaﬂn@\nwzecé@@@?@nﬁ@@jé ligands;
antibodies againskTie:2 kinase inhipjtors, thialeftyzumah. In
Q%ﬁ'ﬁﬁ?ﬂbgaﬁﬁgm SRS h”e%%%/ égggf%;ggr% %%%?%é%peptides which
sefertivelytindacmapsplosisingumbmes i R iGdifgEsttRot limited to,

TN F'r@i&ipmﬁ%mﬁgﬁr%éﬁtﬂ@@&es,[thgﬂl i seHaia@nibiedinents,
ther

cance py agents are anti angiogenic agents whjch dec ase oted
ity ERSSISIEetiaiRBae £56hs MAtdaePBLR POt TP
BEHAXES oSG 328sBRarasistomeliniecbopton miibitorddgerts
e.g., antibodies and antigen binding regions that ifica
qxfﬁ%@@a%ﬁffaiﬁ%%%‘%?);géﬁﬁf?it%g‘gagaﬁ%%%?g&.‘?%%% '%gdiigcggagﬁ:%’g?e
hinginadesionsdihes specifisallynhinc-MEGH; CEBBlRfak: GRIaBEsoras
a ligand binding region thereof V, N FrnEARTM;
HHER/ERERL to%é%%ﬁ%héf %.%%%%ﬁféﬁﬁ%%%e%ﬁﬁﬁﬁ nrgﬁr‘egion?
thatspetifitadppisctebermInEBER InFMBREry RfEARlasy@Ntppdies include,
IRESATM, QR TARGHWATinero b ot b msarAGaC20,
5 Atg Fe.g., antibodies or antigen binding r.egmns,saeuﬂca%{\#

(O o T e EPAErT DI IAD AR 5 S GRE o andlor
N e e o
TR A A0 F S B . FERo e e FEgbes,
which may be used io treat breast cancer and other forms of cancer,
RITUXAN™  rituximab, ZEVALIN™, ibritumomab tiuxetan, and
LYMPHOCIDE ™, epratuzumab, which may be used 1o treat non-Hodgkin's
lymphoma and other forms of cancer; GLEEVEC™, imatinib mesylate, which
may be used fo treat chronic myeloid leukemia and gastrointestinal stromal
tumors: and BEXXAR™  lodine 131 tositumomab, which may be used for
treatment of non-Hodgkin's lymphoma. Certain examplary antibodies also
include ERBITUX™: IMC-C225; iressa™; gefitinib; TARCEVA™, ertinolib;
KDR (kinase domain receptor) innibitors; antl VEGF antibodies and
antagonists (e.g., Avastin™ and VEGAF-TRAP); anti VEGF receplor

antibodies and antigen binding regions; anti-Ang-1 and Ang-2 antibodies and
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or more agents (e.g., antibodies, antigen binding regions, or soluble

receptors) that specifically bind and inhibit the activity of growth factors,

such as antagonists of hepatocyte growth factor (HGF, also known as
WK 4t tor), and antibodies or antigen binding regions fifat/ Sttt

bind its receptor "c-met. 8[8107] Exemplary anti-angiogenic agents

aigGad B EcaNmRBHPSiISdm AiRre Ang o pEmordieafagests
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achiste 1 DUt ARdERIBIS R EREBEAS HMedPR Artipbdidsse domain
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VEZGE2DRAR gL Akl ciaseaniv(Bleals Svienessbudiagy; oxlphiasatin
HRIRAS RIS Ma%’%%é@@é@?%@%yé%? %@W%@%&%ﬂ@ such

ilomastat” (Arriva, U Patent No. 5,892,112); emaxanib (Pfizer,

33dRESH Batsitings. E%é E)64)" v §ERHRIB (\%\a"&v%tift%1 BUHtABH MG
a”g@ﬂﬁﬂ@@eﬁf@iﬁtﬂﬁtéEBWGM@@ﬁﬁMﬂ@@gﬂm dgEaniilrelanmy thersto
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Factor), and antibodies or antigen binding regions that specifically bind its
receptor “c-met.”

[0107]  Exemplary anti-angiogenic agents include, but are not limited
to, Campath, IL-8, B-FGF, Tek antagonisis (Ceretli et al., U.S. Patent
Application Publication No. 2003/0182712; U.S. Patent No. 8,413,832}, anti-
TWEAK agents {e.g., specificaily binding antibodies or antigen binding
regions, or soluble TWEAK recepior antagonists; see, £.¢., Wiiey, U.S. Patent
No. 6,727,225); ADAM disintegrin domain o antagonize the binding of
integrin to its ligands {Fanslow et al., U.S. Patent Application Publication No.
2002/0042368); specifically binding anti-eph receptor and/or anti-ephrin

antibodias or antigen binding regions (U.S. Patent Nos. 5,881,245; 5,728,813;
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ABT-567 (Abbott, USA); Metastatin (EntreMed, USA); angiogenesis
inhibitor (Tripep, Sweden); maspin (Sosei, Japan); 2-methoxyestradiol
(Oncology Sciences Corporation, USA); ER-68203-00 (IVAX, USA);

“@e??@ﬁ'ﬁ“ dthe Labs, USA); Tz-93 (Tsumura, Japan); TAN- fff@??%?@ﬂ%zﬁ"

apan); FR-111142 (FuJisawa, Japan, JP 02233610); platelet factor 4
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sBaterfofmatatieticm cestin uditadigimests DR BgERt MEAyIIE32651;
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kit. In certain émbodiments, such agents
WOO04/07458; WOO04/09784: WO02/59110; WO09/45009; WO08/35958;
WC00/58509; WO99/61422; WG00/1 2089, and WO00/02871, each of which
publications are hereby incorporated by reference for any purpose.

10110]  In certain embodiments, an EGFr-specific binding agent may
be used alone or with at least one additional therapeutic agent Tor the
treatment of an EGFr-related cancer. in certain embodiments, an EGFr-
specific binding agent is used in conjunction with a therapeutically effective
amount of an additional therapeutic agent. Exemplary therapeutic agents that
may be administered with an EGFr-specific binding agent include, but are not
limited to, a member of the geldanamycin family of anisamycin antibiotics; a
Pro-HGF: NK2: a c-Met peptide inhibitor; an antagonist of Grb2 Src homology
2: a Gab1 modulator; dominant-negative Src; a von-Hippel-Landau inhibitor,
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and an EGFr-specific binding agent may be formulated separately and
provided together by inclusion in a treatment kit. In certain embodiments,
such agents may be provided separately. [0112] In certain embodiments,
WiiéRdatfiiistered by gene therapy, the genes encoding pPEtERS 643267
and/or an EGFr-specific binding agent may be included in the same
iretolingn bettain eniteodion ergnbenige S dircastingphdtain atjemtsnti-

AR, P9 GBI SPecishiv ing Agen uay e under g cqpugho the

same promoter region. In certain embodiments, genes encodin
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det rrpﬁiged 49 WO 2006/107854 PCP/US2006/012267 according to the
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0.2-1 niyTkd Imaytbearssd. dmiediatsdm sodittdrts privifiddyodingyapyent is

dele %iqurﬁgggg%e%é%ggﬁ% r B3yTace area. ansxempiaty 49se:

ranging om 5 to 12 mg/m2. For small animals,

suehodisgols bt ¥aw ahtoertanciinbaarbstsieg mtdpie gdderroent. twe,
POLD I Eainerabad MR hREERReciihBiRANG @08PEIARR are used

administered by injection or other suitable route one or more times per
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model, in certain embodiments, it is useful to determine whether the
EesisigI e BHRAY 2 g MATHASHE E FP AR REIRCARBC S SIS
naaakay s aFa-sosura agileyetjent may be formulated separately and

provided together by inciusion in a treatment kit. In certain embodiments,
such agents may be provided separately.

[0112]  in certain embodiments, when administered by gene
therapy, the genes encoding proisin agents and/or an EGFr-specific binding
agent may be included in the same vector. In certain embodiments, the
genes encoding protein agents and/or an EGFr-specific binding agent may be
under the control of the same promoter region. In certain embodiments, the
genes encoding protein agents and/or an EGFr-specific binding agent may be
in separate veciors.,

[0113]  In certain embodiments, an EGFr-specific binding agent may
be used to freat non-human animails, such as pets {dogs, cats, birds,
primates, etc.), and domestic farm animals (horses cattie, sheep, pigs, birds,
etc.). In certain such instances, an appropriate dose may be determined



[0116] In certain embodiments, an EGFr-specific binding agent may be

part of a conjugate molecule comprising all or part of the EGFr-specific

binding agent and a cytotoxic agent. The term "cytotoxic agent” refers to a
W&H@(é’f?g “that inhibits or prevents the function of cells and/BF E&GaEE/ 267
death pr destruction of,cells, The term includes, but is not limited to,_
e S Rl ST e e crERfo fapsbmmets
agiras, 06bd toxiggleutia pbenspmaticaliytaictivmbvdrrafitbagiedale may
fungal r, animal.ofigi ments thereof. Exemplary cytotoxic
e S gl Bian o dose
SErgioedtracd; Tirdsimecinalmn deited tark2ep/ayclbphespiibanitesls, such

ThigiRRa Taxeter %éﬁ%%?@ﬁ%ﬁdiﬁ%ﬁ‘tﬂfaé‘s&%’éﬁ?ﬂ%&é@%‘g'?Pg%ﬁ;‘%e’

Cisplatin, Melphalan, Vinblastine, Bleomycin, Etoposide, Ifos

RREHR ERRSCMESanE SFE soRRifG Sindna Aasiaibive, whrbuplatet by

Trgsigioside ofbar ORI CURS BHOBEISRNOZPARUIR (BRfthe animal's
PC'I('){%‘JOS2006/012267 Aminopterin, Daqtinog?n#/gin, Mitomycins,
ELAFENISALP R sh AR HIRY OfhaF iRisISrBoeM irlétards. [0117] In
certainfetidpdimérdsirairfEG6d-specifie hisdmngsagsnhaay ubeRadetao

' ising all or part of the, EGFr-specific bindin
e RN B B e R R e o
apresuiis oficreioutas fobinaiion phangctieatly astiest sutyskance. In

Rt REPediMenitR BrRdiug,s less cytotoxic to cells compared to the

parent drug and is capable of being enzymatically activated or converted

into théThbvé actliie YRGS IOXEIAB IANssfobriRdslfelagstain

bisarse BOENBIRAAG. MBosehRAlacAREaNNG & Aer astdRiePRs I B ation
cantaining prpdrugs, sulfate-containing prodrugs, peptide-containing
i b BTG AT ERE OB G OERg B Sl Bl Bt
mstammmm jpiahugsan miﬁnad:ly}sgb@atitéw@d}yph eneyyaeetaiideonkey
onally substituted ., . .

O e B s dmasinape
BipgSRIURgiF&Sprotregiaitshingaadsnt cone trel Gito ia moreastivel
syHIRdL e s Exemplss of cypipxigdrugs that can be derivatized

into a prodrug form ]include, but are not limited to, those cytotoxic agents
describBdBbovensasain e myasiipaia: NoE G Fomnrolc[bnTFc Aeet ARy
emnbedintents ranidedy GepiHg e MMBHIPRIY: part of the EGFr-specific

binding agent and a cytotoxic agent. The term "cytotoxic agent” refers to a
substance that inhibits or prevents the function of celis and/or causes the
death or destruction of celis. The term includes, but is not limited to,
radioactive isotopes (e.g., I'"", 1", Y* and Re"™®), chemotherapeutic agents,
and foxins such as enzymatically active toxins of bacterial, fungal, plant or
animal origin, or fragments thereof. Exemplary cyiotoxic agents include, but
are not limited to, Adriamycin, Doxorubicin, 5-Fiuorouracil, Cytosine
arabinoside ("Ara-C"), Cyclophosphamide, Thiotepa, Taxotere (docetaxel)
Busulfan, Cytoxin, Taxol, Methotrexate, Cisplatin, Melphalan, Vinbiastine,

Bleomycin, Etoposide, Ifosfamide, Mitomycin C, Mitoxantrone, Vincreistine,
Vinorelbine, Carboplatin, Teniposide, Daunomycin, Carminomycin,
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having the antibody portion of the molecule target the cytotoxic portion or
prodrug portion of the molecule to a specific population of cells in the

atient. In the case of EGFr-specific binding agents, such cor{ju%ate
W 2006/ 107854 ) ; imend (5203267
Olecules may be used, for example, in certain embodiments, 16 des

roy
abnormally proliferating cells, such as cancer cells, [0119] In certain
Amivegieent&anbaecasit héBmch patieperaaHfiBiRMeiNaRs aihelier
{BRrRReuIcaly: ¢Hgsthrgamount of an EGFr- specific binding agent are

provided. In certain emhodiments, methods_of éreating a g]atient
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pre-treatment, simultaneous treatment, sequentjal treatment, and
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apoptosis. For example, in certain embodiments, GFr-specific‘bindin%
e
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CORRauRd ithak stiondlatan.aRpIRNIE aleneaf Merareeliss BT epreiRic drugs
embodiments, the EGFr-specific bmdmgq: stimulators of

he . ygent an )
ABBhAESSMAG e RIS B LS PR MBSl s TR Pmay
he@adanistemrdyiieissnioat diterentmstes; (01 22] faieeithio,
eén% dgﬁgnts, pharmaceutical compositions are provided comprising a
t ero‘[?) tically effective amount of an EGFr-specific binding agent and a
pharmaduiially lacosprabemdibdintectsraiiisofibiizdgeieri fsifieion by

Hlig%ﬁ@/ %Iéé!%ﬁ%ﬂé’é%@%@%{‘& the molacule target the cytotoxic portion or
prodrug portion of the molecule to a specific population of cells in the patient.
in the case of EGFr-gpecific binding agents, such conjugate molecules may
he used, for example, in ceriain embodiments, fo destroy abnormally
proliferating celis, such as cancer celis.

[0118]  In certain embodiments, methods of treating a patient
comprising administering a therapeutically effective amount of an EGFr-
specific binding agent are provided. In certain embodiments, methods of
treating a patient comprising administering a therapeutically effective amount
of an antibody conjugate are provided. In cerfain embodiments, an antibody
is used in conjunction with a therapsutically effective amount of at least one

additional therapeutic agent, as discussed above,



[0123] in certain embodiments, pharmaceutical compositions are

provided comprising a therapeutically effective amount of an

EGFr-specific binding agent and a therapeutically effective amount of at
WAkt At ditional therapeutic agent, and a pharmaceuticziy/ acCaftabie’

diluent, carrier, solubilizer, emulsifier, preservative andior adjuvant. [0124]

In certfiiZthbodifeifcusrREpbR BrRsHaloRvedmastprefefdnperdc
Bomiaztg !@é@ﬁ?ﬁh@%ﬁﬁhﬁﬁ?@é&ﬁﬁ@a@&d%ﬁ@?%ﬂtmo@@p@wmr

INn certain empbodime , lne armaceutical composiiion may
R A VAR Y SPAE AT RGPl orving. for
saanne the atdpadimptaritycuiscosiyitalaetiordblar msotioniciyt oGarch

lity,stabili f dissolution or rel i |
PR R Pt U I S LS,
aalowinients] slitaiimoreaingsn. fadiieRaheatenisuohreeiodiigRed
19:/80UNB ACIAS (BHEMAS LY CEIRH AR AFRATAHISe spginine or

lysine); antimicrobials; antioxidants (such as ascorbic acid, sodium sulfite
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Goleng, flanaring ARgIUHRGAGERIS EEMISTYINGAARN S IBEFRBCthe

polymers (such as polyvinylpyrrolidone); low molecular weight
Beypepaadis darlngpasgicamEions QEd apLdRihMaYdervatives
(sueihiathanzalkephrncbiorigssibenz oig acikb saliexlioacidnifimeregaly

phenethyl alcghol, methylparaben, propylparaben, chlorhexidine, sorbic

rG¢ r ; solvents (such as glycerin, propylene glyco
ARG Ryl G P | (such as gl lene glycol
or polyetigigne glycetasugabattiohols (shehrasanaiivatalonsosiitol}; are
suspending agents; surfactants.or wett e C i -

- f
B R R 2 L e R A S i et
s digrageoimatiiearihe) Teaitifica o rete FoR i shimsal; eaatmiinpolubilizer,
enhaReing ﬁ%@ﬁ/éﬁ%%ﬁ@/%&ﬁﬁ%ﬂf sorbitol); tonicity enhancing agents
(such as alkali metal , N

[0123] in ceriain embodiments, pharmaceutical compeositions are
provided comprising a therapeutically effective amount of an EGFr-specific
binding agent and & therapeutically effective amount of at least one additional
therapeutic agent, and a pharmaceutically acceptable diluent, carrier,
solubilizer, emulsifier, preservative and/or adjuvant.

f0124]1  In certain embodiments, acceptable formutation materials
nreferably are nontoxic to recipients at the dosages and concentrations
emplovyed,

[0125] In certain embodiments, the pharmaceutical composition
may contain formutation materials for modifying, maintaining or preserving, for
exampie, the pH, csmolarity, viscosity, clarity, color, isotonicity, odor, sterility,
stability, rate of dissoiution or release, adsorption or penetration of the
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halides, preferably sodium or potassium chloride, mannitol sorbitol);

delivery vehicles; diluents; excipients and/or pharmaceutical adjuvants.

(Remington's Pharmaceutical Sciences, 18th Edition, A.R. Gennaro, ed.,
WA IBishing Company (1990). [0126] In certain embodifieheg0¥p12267

EGFr-specific binding agent and/or an additional therapeutic molecule is
dinkpdsition half steteiendhagiventsicskiiaiin farmeiaiorouatariindedude,
B&]FL&’:%%&WM@&RJ, lifpited HRidbedtendanenieinRolyRiYaRG, abisalaging,

extran. Such vehicles are described, e.g., in U.S. Patent No. 6, 60&)%43
AN NEH D BIHORIBH MBS A5t 2860 AT A RICRAS PO
fmip@aH%@I?tgnm@ém@@jda@tmgﬁwga]gmmdsdﬁammﬁbbmdamaﬁmmd
ong skilled in the art de ing upon, for, 53 WO 2006/107
BT RO HASTSC S RIS, HIETHEATES FoRn DR et e
akivaiey forghatise)] cesintdg dosade(Seb, ForcdxdamidiaRdnsingteasetic
Phar ical Sci S ' in.embhodimer .
B e R e R A i done,
releasiandrtite of NyYosyE s drelorysogestin s B binding agents.
17814 seraks egbadimentss (hePrmar L uriiaiRipseartierins glucose,

pharmaceutical composition may be either aqueous or non-aqueous in

RERORESESF SRR MG BIASHTHBRIRTENE P AR REEHINE or carrier
mRYPREeNar iniaetag, Physipiggicaldating soutitn emattifigia agents;
R L
nelisapthlefée et Salimngresalimerimneudithesesodivaupnasareativerdpuch
L R e
alcatholtrpetia/ps shevhiproniipTabeeGheiignBitBPtia atitstle
sfifute thrselasy aaeLR (Smhedimentsina RapyRacesyesl or
composition is an aqueous or liquid formulation comprising an.acetate
pfiatoaBo @R 1 0U5, A58 6T ARBHSN Sha GRIGHAlY, o
Yidpsianhg el hiefcempesiiontresagineoiapcisessatbréos, PEG,
e Sha e e CTEgRen s Snal e ot
seshitahanthenasmitoh, Ancasteplatyisafaijastahidyces) anaing mgents
(such as sucrose or sorbitol); tonicity enhancing agents {such as alkali metal
halides, preferably sodium or potassium chioride, mannitol sorbitol); delivery
vehicles: diluents: excipients and/or pharmaceutical adjuvants. (Remington's
Pharmaceutical Sciences, 18" Edition, A.R. Gennaro, ed., Mack Publishing
Company (18980).

[0126]  In certain embodiments, an EGFr-specific binding agent
and/or an additional therapeutic molecule is linked 1o a half-life extending
vehicie known in the art. Such vehicles include, but are not fimited to, the F¢
domain, polyethylene glycol, and dextran. Such vehicies 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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limited to, polysorbate. In certain embodiments, a pharmaceutical

composition is an aqueous or liquid formulation comprising an acetate

buffer of about pH 5.0, sorbitol, and a polysorbate, wherein the
W@o"fﬁf?@é’ﬂ%ﬁ does not comprise a salt, e.g., sodium chlorid8CARGNIREHEAT 7

the comgosition is isotonic for the patient. Certain exemplary
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CRSIHTEKSITIBOIR O HLIRD!S, 1) SECial BIRacmantc: el Cartely Al
nontoxic to recipients at the dosages and concentrations” employed. In
ki @%Mﬁ@ﬁ@?ﬁ?@%r@%ﬂ@@@owa%mmﬂﬁ@mvm@ﬁam
camtimdingthe, E@RaspecHitibindnaraatihhufiris.aptiopdagts such
af%n%s?qrbic acid, low moleculgirw ight polypeptides (such as those
having fewerth RRSIO%AN RS %@itﬁssf%’l ﬁgt@?ég, Ahd 48dsScarBBltrates
dnctyaisefetosed sutiasalipr alextimsanh eltiingiagentosushsan FBIA, not
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O B SRRl SPlieBpn dingronic
& Ratiaply %@@Mﬁ&mmw et aitein sty atiorode,
UabR&rBbesimats. i-AeaeId | ate tangagds
é?eservatives may also be addeﬁ?ﬁﬁ%f%@ﬁﬁ?’ﬁﬂ%ﬁ%ﬁﬂ?é,%f

ERLSH AR SRbSHERAIN GRBA SERAdIReNts, 2 pharmaceutical

compasition is an aquecus or liquid formulation comprising an acetate buffer
of about pH 5.0, sorbitol, and & polysorbate, wherein the composition does
not comprise a sall, e.g., sodium chioride, and whersin the composition is
isotonic for the patient. Certain exemplary compositions are found, for
example, in U.S. Patent No. 8,171,586, Additional nharmaceutical carriers
include, but are not limited {o, oils, including peircieum oil, animal o,
vegetable oil, peanut oil, soybean ofl, minsral oil, sesame oil, and the like. In
certain embodiments, agueous dextrose and glycerol solutions can also be
empioyed as liquid carriers, particularly for inlectable solutions. In certain
embodiments, a composition comptising an antibody, with or without at least

one additional therapeutic agent, may be preparad for storage by mixing the
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amount and frequency of administration may be determined based on
such factors as the nature and severity of the disease being treated, the
desired response, the age and condition of the patient, and so forth.

WO 281 &rtain embodiments, pharmaceutical compositiorRE a8 2/012267
selected for parenteral delivery. The prg@raﬁon of certain such
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embodiments, hyaluronic acid may also be used, and may have the effect
HIotHARGEsiahen alrRtoAMNAS WsieUtatoNN YA Sépfch as giucose,

euhedimenisximmplasiakiedrdgdiel\einiayices NayuRRHISEE d/or other
:ggé% uce the geswed mole uIe.S%O,133] In certain embodiments, a
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n itional therapeutic agent, m e formulated as,a dr der for
e o R R B e an
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herane uic: age pbimavtde dorpudaiediviiye RroRstaRtembodiments, the
amount and frequency of administration may be determined based on such
factors as the nature and severity of the disease being treated, the desired
response, the age and condition of the patient, and so forth.

[0130]  In certain embodiments, pharmaceutical compositions can
be selected for parenteral delivery. The preparation of certain such
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 fo maintain the composition at
physiological pH or at a slightly lower pH, typicaliy within a pH range of from
about 5 fo about 8.



for aerosol delivery. In certain embodiments, solutions may be nebulized.
Pulmonary administration is further described in PCT Publication No.
W094/20069, which describes pulmonary delivery of chemically modified
WE OIS 7§81.34] In certain embodiments, it is contemplated HidtV82006/012267
formulations may be administered orally. In certain embodiments, an
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at least one additional therapeutic agent, may be formulaied with a propellant
for aerosol delivery, in certain embodiments, solutions may be nebulized.
Pulmonary administration is further described in PCT Publication Ne.
WOR4/20068, which describes pulmonary delivery of chemically modified
proteins.

[0134]  in certain embodiments, i is contemplated that formulations
may be administered orally. in certain embodiments, an EGFr-specific
binding agent, with or without at least one additional therapeutic agent, that is
administerad 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 fo

release the active portion of the formulation at the point in the gastrointestinal
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injections. Certain exemplary techniques for preparing certain formulations
are known to those skilled in the art. See for example, PCT publication no.
W093/15722, which describes the controlled release of porous polymeric
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injections. Certain exemplary techniques for preparing certain formulations
are known to those skilied in the art. See for example, PCT publication no.
WO93/15722, which describes the controlled release 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. 3,773,819 and EP 058,481),
copolymers of L-glutamic acid and gamma sthyl-L-glutamate (Sidman et al.,
Biopolymers, 22:547-556 (1983)), poly (2-hydroxyethyl-methacryiate) (Langer
ef al., J. Biomed. Mater. Res., 15:167-277 (1881) and Langer, Chem. Tech.,



prior to administration. [0139] In certain embodiments, kits for producing a

single-dose administration unit are provided. In certain embodiments, the

kits may each contain both a first container having a dried protein and a
Vi eUdt8itainer having an aqueous formulation. in certaiffCT/US2006/012267

embodiments, kits containing single and/or multi-chambered pre-filled
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composition comprising an EGFr-specific binding agent, with or without at
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dosage is reached that achieves the desired effect. In certain
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the dipprepriatndsagelarenuision, solid, or as a dehydrated or tvophilized
powder. in certain embodiments, such formuiations may be stored either in a
ready-to-use form or in a form (e.g., a lyophilized form) that is reconstituted
prior to administration.

[0139]  In certain embodiments, kits for producing a single-dose
administration unit are provided. In certain embodiments, the kits may each
contain both a first container having a dried protein and a second container
having an agueous formulafion. in certain embodiments, kits containing
single and/or mulii-chambered pre-filled syringes (e.g., liquid syringes and
lyosyringes) are included.

[0140]  in certain embodiments, the effective amount of a
pharmaceutical composition comprising an EGFr-specific binding agent, with
or without af least one additional therapeutic agent, to be employed

therapeutically wili depend, for exampie, upon the therapeutic context and



within the skill in the art. in certain embodiments, appropriate dosages

may be ascertained through use of appropriate dose-response data,

[01421 In certain embodiments, the route of administration of the
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HRfeHue B Irt entspatimiare ] fatreivdstel ehdyimectittipnaked HNA or
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r%%@-g?} et E}ev%rbﬁ/ntzg,egraargea continuous infusion via an implantation device or
catheter, Cerlain methods of further refining the appropriate dosage are
within the skill in the art. in certain embodiments, appropriate dosages may
be ascertained through use of appropriate dose-response data.

[0142]  In certain embodiments, the route of administration of the
pharmaceutical compaosition is in accord with known methods, e.g. orally,
through injection by infravenous, intraperitoneal, intracerebral (intra-
parenchymal), infracerebroventricular, intramuscular, intra-ocular, intraarterial,
intraportal, or infralesional routes; by sustained release systems or by
implantation devices, In certain embodiments, the compaositions may be
administered by bolus injection or continuously by infusion, or by implantation

device.
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or by different routes, and may be administered together, separately, or
sequentially. [0145] In certain embodiments, the composition may be
administered locally via implantation of a membrane, sponge or another
WERSPEEPERE material onto which the desired molecule has beeH GBe4YBEG
or encapsulated, in certain embodiments, where an implantation device is
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encapsulated DNA that encodes an EGFr-specific binding agent, or by other

methods of transfection. When an EGFr-specific binding agent is
administered in combination with one or more other biologically active
compounds, in certain embodiments, these may be administered by the same
or by different routes, and may be administered together, separately, or
sequentially.

f0145] In certain embodiments, the composition may be
administered locally via implantation of @ membrane, sponge or anather
appropriate material onto which the desired molecuie 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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related cancer in a subject is provided. In certain embodiments, the
method comprises determining the EGFr gene copy number in a sample
from the subject. In certain embodiments, the presence of an increased
WEARFYYAE copy number in the sample predicts that an EGHEr&pfid12267
binding agent treatment will be efficacious in treating an EGFr-related
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[0148]  In certain embodiments, a method of predicting whether an
EGFr-specific binding agent treatment will be efficacious in treafing an EGFr-
related cancer in a subject is provided. In certain embodiments, the method
comprises determining the EGFr gene cepy number in a sample from the
subject. in certain embodiments, the presence of an increased EGFr gene
copy number in the sample predicts that an EGFr-specific binding agent
treatment will be efficacious in freating an EGFr-related cancer in the subject.
in certain embodiments, the EGFr-specific binding agent treatment comprises
an anti-EGFr antibody. In cerfain embodiments, the anti-EGFr antibody is a
human anti-EGEr antibody. In certain embodiments, the anti-EGFr antibody

is panitumumab. In certain embodiments, the EGFr-specific binding agent
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anti-EGFr antibody. In certain embodiments, the anti-EGFr antibody is
panitumumab. In certain embodiments, the EGFr-specific binding agent
treatment comprises an EGFr-specific binding agent and at least one
WEhEetERApeutic agent. In certain embodiments, the EGFEFI4ter§06/012267
cancer is a solid tumor. in certain embodiments, the solid tumor
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embodiments, the EGFr-specific binding agent treatment comprises an anti-

EGEr antibody. In certain embodiments, the anti-EGFr antibody is a human
anti-EGEr antibody. In certain embodiments, the anti-EGFr antibody is
panitumumab. In certain embodiments, the EGFr-specific binding agent
reatment comprises an EGFr-specific binding agent and at least one
chemotherapeutic agent. In certain embodiments, the EGFr-related cancer is
& solid tumor. ln 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 embodimenis, determining the EGFr gene copy
number in the sample comprises determining the EGFr gene copy number in
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EGFr gene copy number and the at least one reference nucleotide
sequence copy number comprises another gene copy number

determination methodology described herein, in certain embodiments, the
WOGHIHERId cancer is a solid tumor. In certain embodimeRtSTE24si 2267
tumor comprises at least one cancer selected from colorectal cancer,

RifRPLaRTRIe ireaist dameerin dvasabjeah ceteprastatethancssy kigneyr of at
NGNSk Jnesks aggﬁg in embodiments, the .
EGFr-sn ecif%g%lt)ﬁi}gg?ﬁg a ent%reat %})r%%%{n?ﬁ%f%% Eak: r%l?&#? %Wt%g&?.
Hﬁ'f‘c@r@aéu)ﬁ Sé?ﬁﬁ&éﬁmé?ﬂﬁﬁfﬁé iarthaiesrsamitedy khe copsnanrant: BGHreast

antberbrehvesiiainambedinenis ek GELARIbANY, B3 VO
éO%G/ 0785‘& PCT111S20061012267 is panitumumab. In certain

MB3aIMENt, IREBRIHSORY Biehss dbs BRI boihpriesisample
mmﬁxeﬁi@cw'm@mmb y f&hédat l@@@@f@;@?@e@h@EGFwﬁtﬁﬂ%ﬁ%%mﬁnce
\ rtai odiment, termining the r gene copy number
B R I Ry AR W P s
treatitiscas bjeot rdletediaimepttie thenshibjat.n UclaitathedestSanpte; sved
ng.t IR r.1o. numbper of nuclei. In certain
gﬁgggﬁk%dﬁﬁ?éa ratio%%etv%/gg?%%ecéé Er%aael:%r?g) é’o"‘p%‘%&%%‘é*r and the

ALBER B AT b FPEARPIRai WS R omenE GRe-apéifitone
hinshingcgestbbramentwibbeeficasios %H@%ﬁi%%@&ﬁé@!@ﬁ%e

gﬁncer in the %‘ub'e t..In certain embodiments, the ratio of the EGFr gene
0

RRiAbEMo e i PSRRI N T BERRbssimesis. the eamain
BThbelikitts sateastrersaddrGidegrntecany BUARAICE 8 SIS per

ingicate .a ratio of the EGFr e copy number to the number of
e S e A B n B e mea peuence
I5ifoReG Y BAT reatventcomprataimarmahtid E@Rtattibosho b CestEGET

| |- i ' n_anti-EGFr antibody. In
ggﬁ%ﬁ%%f%ﬁﬁ%@(@g g gé?i@o%%msgapsfﬁwuerﬁ 3%5%}?3% certain
BHAIRfePREUGICE (S RpBBAlsBMEIAdSdgen aesaimemizutipests an

Esmpegiisdrdmggaetiandahisastananchemarherapeautic agent. In

%%aiogi mbodiments, the EGFr-related cancer is a solid tumor. in certain
e

eTtS - HESSRPHNBR GBSt gt [Buatastent gty suksidization
&romyssloiactatieaneahiung SARCALIBIERTHEAREEE BVMAERR: CARGHumbsr

e o B T
quantitative PCR. In certain embodiments, determining the EGFr gene copy
number and the at least one referance nucleotide seguence copy number
comprises Southern blot analysis. In certain embodiments, determining the
EGFr gene copy number and the at least one reference nucleotide seqguence
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 cancet, iung cancer, breast cancer,
ovarian cancer, prostate cancer, kidney cancer, and head and neck cancer.
In certain embodiments, the EGFr-specific binding agent freatment 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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number and the number of nuclei comprises fluorescent in situ
hybridization analysis. In certain embodiments, determining the EGFr

W%%ene co%%/ number and the number of nuclei comprises quantitative PCR.
Hapedirtembodiments, determining the EGFr gene copy nimderditd e
number of nuclei comprises Southern blot analysis. In certain

i RABHERED dsrsRTRIMETIRe BBRM e e BBy MaRssEichinding AgRiber
el AIHdat cOMprses -anRtEL gRngreaRdINgRes Hlelaiinglighone

methodology described herein. In certain embodiments, the EGFr-related

m@mg@%%ﬁbctﬁﬂ?@ " In certain embodiments, the solid tumor

compiises gt leastoanaicanobodetented] oGO ERIED (8D4 copy

RHLS20001012267 calaresialcancer nd cancerhiess cangelampie
er er, kidn ead and neck

ovarian can , prostate can ey tancer, a

feamcie ubEekid@rTbutingehis nURDEGE Mepisditi tbintistsagenie; and
USRI, soeaes aRANLE GiBEHRoY, HOASHRY ARRATIReRIRae

anti-EGFr antibody freatment comprises a human anti-EGFr antibody. In

YeGHaTEIRBHIRREN B e RARVERSHP & RB6HR SREERRURIIRES ancchiain
@WGF igveRts ) ;%t@fgﬁﬁfesﬁm?&&fig@t@m%o@g&mt Hﬁ@tme;nt §@@aﬁ¢rt_ isegian
I-Specitic pingl agent and at least one otherapeutic agent.
OPb TR M B T b P G e e i,
ﬁﬁj@ctelmeﬁmmbaﬁmdadimmﬂsm@wmmtlftﬂaﬁﬁaﬁnt@me
Fopy, number in a@%ﬁ%‘8'%5?%@5@5‘@?&%"&%%@%&P%nvfgﬁecggr%é&?sfsas
an mcrease?:l [?ES rrgene copy numper in tne sampie; an I? ere Is an
increased EGFragenecoppyHnbeinia mgdmiﬁlm&@ﬁm@iéﬁéﬁrf@ﬁg tﬁ_éhe
sehiecla phapnacaticallyrHertive ameHNLRS 8P GERESPERTC BindiRg,n

agent. In certain embodiments, the EGFr-specific binding agent is an anti- -
eordmnseyihm efarresifo dinEntaane thaataHH sRibofRps ap anti-
BanARnARLRC R astiladmbbarfiairsebatimers  tieiBstyESE human
antibody is panitumumab. In certain embodiments Eéﬁﬁ%%%s &cific

- BIbG ERHP BR At A P LBIR SHTeR AR S B i tSand at
leastonenchiemothetapestihagientnts, che &G Ermbmediiie bisd teteraiting
he EGFr. gene copy n r comprises fluorescent in, Si ridization
i TRt et s e e
shathethevansitiesgrmMntitativd TR hodereiitseihb ddinentatad cancer is

g%%ﬁ@mgﬁh%%@@ﬁ%%%e%@% SOMRIRES SOMIRBYR st one

analysis. In certain embodiments, '
cancer selected from coloractal cancer, lung cancer, breast cancer, ovarian

cancer, prostate cancer, kidney cancer, and head and neck cancer.

[01582]  In certain embodiments, determining the EGFr gene copy
number and the number of nuclel comprises fluorescent in situ hybridization
analysis. in ceriain embodiments, determining the EGFr gene copy number
and the number of nuclei comprises guantitative PCR. In cerfain
embodimenis, determining the EGFr gene copy number and the number of
nuctei comprises Southern blot analysis. In certain embodiments,
determining the EGFr gene copy number and the number of nuclel comprises
another gene copy number determination methodology described hersin. In
certain embodiments, the EGFrrelated cancer is a solid tumor. In certain

embodiments, the solid tumor comprises at least one cancer selected from
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determining the 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

WehiB¥dih&ts, the solid tumor comprises at least one cancear*SelEeilg 012267
from colorectal cancer, lung cancer, breast cancer, ovarian c

ancer,
cokerinl censesr UagfENeandERARhEHERT AYRIRILKEAdeP'] %gf] In
cgﬁ%ﬁ@ﬂ?%@ﬁ%eé?%ﬁma@@m ﬁ@tﬁ{d&%ﬁw.th& ﬁﬁemth teiicpobadieamtent
In a patient Is provided, comprising: (a) aeterminin e

e RPA G BRSSO BT TR £ SR bt 2 s qrepocs”
11200640 L3540 EE2 006 2R 6T firstitt@F rigenmenipsonpribes Revel; (b)
administeri e treatment to the. ient; fepmining dae-t

T ATE I & L <o B o e e oaae
iganinistraticab of thestteitmebpdieests therRitmePadBedifne BPgehe
tg%%ﬁﬁfﬂ&%%}%%% RG-S copanaIing e dist andhercani&hrgene

erlevels, wherein a decrease in the EGFr gene copy number
dhetme herBpeUiGFEEne copy number level relative to the first EGFr

gene ﬁ@?@’a’?umP‘?Elﬁ%@hi@ﬁi@@tﬁﬁrﬁm,ﬂaaﬁt’ﬂatmaiﬂti&aéffgmineﬁjedhe
patient.

In certain embodiments, determjning the EGFr gene.
B SRR EE FRRET BT PAT SEG S g e 5
SEnBadipienisasiatermising e bB Engenkjedpy siambiincowiptibes there is
quantitative PCR. In certain embaqdi ining, t F ne
20 Wxﬁ@ﬁ%g%gﬁgﬁggSG%DJUW@OH%%%%%a éﬁ%%ﬁ%gﬂ?‘ egrtr(;é bgd%rients,
deterniniBReEGE copnewoppHnHiscsaDRIBrHse s HHSPIGENE R opy
number d inati deseH n:_HhEsRaiBindi
%‘%B%G i%ﬁ%ﬂ%ﬁ%ﬂﬁgggﬁgﬁses arg%é(% gr%%?&ﬁ% bindenmamgn%. In
egrain énmmim@mépﬂi@%mgﬁféﬁﬁﬁﬁﬁ&Qg‘éﬂf‘%%ﬁ?ahﬁ?ég "

%'gigf?&'e(ﬁ%eﬁﬁﬁﬁé%@:@&*{%@éiﬁfﬁé@%@n{b%@ﬁ?ﬁh@amﬁw brienaragti-
r antibody. In certain embodiments, the anti- ti ,
gaff rﬁﬁﬁ%ﬁ%eﬂéff?&%ﬁ@dﬂ%@%@? ﬂ‘% tﬁ%t%?égﬁ‘f% %ﬁs@é@nlsEG Fr-
SReGifisbiRging agentandabielsizone theEGHesapeliticoang ageeitain
embodiments, the treat is for.an I~ rid in
éﬂfﬁ%%‘&%%‘ﬁﬁ???ﬂ%eééﬁgre ate %%%%gri%:‘ ééseé tur%?(‘)%?%li%%ﬁgi}rﬁ%

embadinentstiic sobdtitumerdainsisbadiienis: sistesaicBedbREEET
‘Zé%rrg?a‘%g:'é’:&%‘i}%b%%%%&%@s%@&@?ﬁ%%ﬁ%ﬂ%%@mga 6ABERTs. In

certain embodiments, determining the EGFr gene copy number comprises
quantitative PCR. In certain embodiments, determining the EGFr gene copy
number comprises Souther blot analysis. In certain embodiments,
determining the EGFr gene copy number comprises another gene copy
number defermination methodology described herein. in certain
embodiments, the EGFr-related cancer is a solid tumor. in certain
embodimenis, the solid tumor comprises at least one cancer selected from
colorectal cancer, lung cancer, breast cancer, avarian cancer, prostate
cancer, kidney cancer, and head and neck cancet.

[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



cancer, kidney cancer, and head and neck cancer. [0155] The following
examples, including the experiments conducted and results achieved are

Wprovided for illustrative purposes only and are not to be construed as
Iﬂﬁﬂﬂ‘fﬁq}ﬁ%‘n the present invention. 66 WO 2006/107854 PCT/US2006/012267

PCT/US2006/012267 EXAMPLES EXAMPLE| ISOLATION OF CﬁC
AT ISR SAMPOESANDECOYaRER IO Herio BRNITERIEREe
SEREATMENEER6) Trnmatieqtswerselasied iam satianisenmplistont
Ospedafe Niguarda Ca' ,Grag(sla‘for %#anmﬁ}%miab (&um@r\_‘l‘%@b@
theorstashal BmSo@Y BERYTHNER LS At THAAT RS T TRatment
&h%@ﬁﬁg?@é@@ﬁ@&@ﬂ@@rﬁalmﬁnh R @Yl matrtdmproabotstifere
approve stitutional Ethi iite | i
R AHCRCORSC o) ERORRG DRl Qe et e
HeRoyexpressed BGET aritterrelenidsHvaess PEGTHBERE!AGH rRIRTMA

tg%gg?}rsﬂ%%rr 5120519 RURLEPRMAthRiBRLEGIRens ERese mrier

chemotherapy regimens’are shown in Table 1 below, Patient r
affenites i nasinisdd RIMROMNMpRERSIIS. dsirgmuned A Be
HHDAKBLr aimrearaingdecthie manufaghneratinsEuatians. Mlqstaents

selected for the study had EGFr-expressin%) meta%]atic CRC, ascertained
HphREipIeEnde s EREr by e R 49PNE BF RTAIGHAn

allgnantéée?ls.
Ratianisere reateddntiavenbasiynaitts pasicuminmglite: EefoeopEopy
mg/kg every two weeks until disea ro ' [0157]
TAOK BBt BRI ot LA eyl by Computed
Jeeograpy yherAGRgaE OT srant) erhplsintPReeh aRSE F ERNASRY
Criteria i | itet Nstijdtigpalaswell as
;ﬂnudgp%!hé]ee%? @81.% %ﬁﬁﬁ%ﬁ@get%%@iﬁlHér?otoco_ls. RECIST rovitijgs

guitietimasits:, ideriiBAWRER SRIVERRST: A8tabRE BieREC GINKiBgrBES ke
diseaseMasarRRUIM sae(seediterasse gbabntirhiuant2ZB0F:"New

Guidelines to Evaluate the Response to Tt ent.in Salid Tumars, 1.
B Shin R OB s PSS e oY DR & T e

patieniminesied witkerRanigmbodisteate, shoentEGalertibeT WO
%%%?t{zlnng"ﬁ%%?%ﬂg a%g%% :cL) %%Zznts, the treatment comprises an EGF~
specific binding agent ana at least one chemotherapeutic agent. n certain
embodiments, the treatment is for an EGFr-related cancer. 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.

[0155]  The following examples, including the experiments
conducied and results achieved are provided for iflustrative purposes only

and are not to be construed as limiting upon the praesent invention.
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Tabl_e 1: Relevant Clinical Characteristics of Patients Treated with
Pqnltumumab Patient Sex Age Number and Tumor Duration of Type of
WPrlor Res Ronse to Response Chemotherapy Panitumumab (weeks
REYIMEAE -- 30624793 M 59 3: FOLFOX , Partial 33 Capecitabifie/012267
Response FOLFIRIt 2 -- 2350661 F 62 2: FOLFOX, Partial 24 FOLF’IRI
EXddpoase 3 -- 30640715 M 57 2: FOLFIRI, Partial 16 FOLFOX Res onse

4 -- 30398321 F 78 3: FOLFOX¢ RaevipE12+ Capecitabine, Respo
, nse
FOLFIRI 5 -- 10015851 F 52 4: FOLFOX, St g

o D .
Cllotitstial, Q@R@T@M%WA'W%&%%%QEE glseg’se
16+1 1 FOLFIRI 7 -p3Qa00A0mhBSTREREMENTN- Progressive (no

Irinotecan-5- Disease response) FU/FA 8 -- 303840 ;
ProgiB4&fk (nd W@ﬁﬁﬁiﬂ?@%?&‘%éﬁ%%%%? a% g&g‘ﬁ% aLZF:OX,

e s ey
PROPRIE BT FOREE R Bl e houar, And
cpinlRiincSBRLREIRIdscRTHBBIAGTR B UL SREB AR K OY
tkijgaqﬁtﬁ?ﬁ]%%% six of 6. [eDPasERL 1€ SRORARELRASHINAHEE Baesent for
receiving panitumumab, as well as for analysis of tumor-expressed EGFr and
molecules involved in EGFr activation. All ten patients were resistant {o prior
chemotherapy regimens. Those prior chemotherapy regimens are shown in
Table 1 below. Patient tumor samples were assessed for EGFr expression
using the EGFRPharmDX kit (DAKO Corp.} according to the manufacturer's
instructions. All patients selected for the study had EGFr-expressing
metastatic CRC, ascertained by the presence of EGFr staining in af least 1%
of malignant cells. Patfienis were treated intravenously with panitumumab at
a dose of 6 mg/kg every two weeks unfil disease progression was observed.
[0157]  Tumor response to panitumumab treatment was svaluated
by Computed Tomography imaging (“CT scan”) employing Response
Evaluation Criteria in Solid Tumors (RECIST) criteria by institutional as well
as independent radiologists according to clinical protocols. RECIST provides
guidelines for identifying improvement, stable disease, or progressive disease
based on fumor size (see Therasse et al., February 2000, “New Guidelines {o
Evaluate the Response fo Treatment in Solid Tumors,” d. Natl, Cancer inst.
92(3): 205-216). The resuls of the RECIST analysis of patients treated with

panitumumab are shown in Table 1.
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treatment, showing either stable disease or a partial response. EXAMPLE
2 MUTATIONAL ANALYSIS OF EGFR, P13K, RAS, AND RAF IN CRC
TUMOR SAMPLES [01581 Prior to initiation of panitumumab treatment
VRS h Example 1, CRC tumor samples from each pdfer w1226
embedded in paraffin. A 10 micron section was prepared from each
Thlert: RepkanREbingidt taadetishi cispfyafipin dreastes wighe
maridedtumiitalissue was extracted with 0.2M NaOH/1 mM EDTA.
Samples were subsequently 68 WQ 2006/107854 PCT/US2006/012267
eutRalrest with £89 mMgRris- TIRUMBR Aidraction AHMABULraliZ2WEHODITA
rom each sample was purified'¥8mgd PeiR Pﬁﬁﬁ%ﬁ’l‘éﬁ’ﬂ%ﬁ (Qi éﬁ?”se
ollowing the manufagturer's ﬁEEg’iﬁ’&%?@p[’O]S@?@W@B@EfC Wpgks)

Brirre e aRcep i e R e RPN & |-t LY = O A
|JI TTTC .| LAV NI TTIETGT CDIU O IIngC PI G.III
F:nmeggg(‘??ozerj ‘g etsky %E %@%&lmerg\eﬁg a l’réor general
users and for bi ologlst progragmeigAn: Krawetz, S., Mlsen r, S. (eds)
minfopswges Methodsand ProfaesissdMethodsiaiMolecular Biology.
Humana Press, Totowa, NJ,:fiio866:386). Therdssigreed primers were
iﬁﬁh@s@i@é@f by InvitrogehTM ECafsbiri, CA). Paeifdrward PCRS8primer for
GEr exan 18 was GCTGAGEPEARCCTTGTEERRYSEQ ID NQ: 1), the
rebers@BERprifier for EGFr £XIA-T8as Partial j 12x
ACAGCTTGCAAGGACTCTEESHEP T NO 5£SRRG%he sequencing
HUET Gt R ST EX0 B was T eAgEC TCT ERCEBREAET $9EQ D
NO: 3). The forward IfIDCR pr m@g{&gaﬁGFr exon 19 was
CCCAGTGTCCCTC ‘-CCTTLc@E@aI;EmNO 4), the reverse HCR primer ’
or EGFr exon 19 was| CCACATABTAAAGCAGAAAC (SEQ!ID NO: 5),
rfo-tReEHFGaeNn ng pririfer foP:EGEr@Xon 19 widle Disease | 16+
SCTGGTAACATCCACCCAGZOIEER ID NO:6) The forward PCR primer
of EGRPAN dMvas| BEATCE @*F@@@*PCAC g(?@WESTY%EQ IBNO: 7 )
f

ne reverse PCR primer for E(’é@pggﬁ 1 was” Scase raspotis

A LA A A ATl DT DD AT A P G B — W PN

ACEAHE T CETERETOAL TREEND NOT @ ant g Sequgncng
rimer for EGFt exon 21 was gdGAGGGCATGAAGEACTTG dapBiadD
Q-Roddedorivard PGR primerrBksK exor&yreasive (no
5 GGAAAAATATGAC AAAGAAQEER!(SEQIQ N6&ssEs), the reversefRER
ritier for P13K|éxon B8kas |CTGAGAT.CAGCBAKASIEAGTTINSEQ ID

3985932hd the s'equrencing] Egi;%{ Disease response)
i

*FOLFOX is a combination of 5-flucrouracil, leucovorin, and oxaliplatin
FOLFIRI is 2 combination of 5-flucrouract, leucovorin, and irinotecan

o Bl Wi~

Q)

— —h

—

Z0 Q=

Thus, six of the ten patients responded positively to the panitumumab
treatment, showing sither stable disease or a partial response.
EXAMPLE 2
MUTATIONAL ANALYSIS OF EGFR, PI3K, RAS, AND RAF
IN CRC TUMOR SAMPLES
[0158]  Prior o initiation of panitumumab treatment discussed in

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 lissue were marked and the tissue
was extracted with 0.2M NaOH/1mM EDTA. Samples were subsequently
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primer for P13K exon 9 was TAGCTAGAGACAATGAATTAAGGGAAA

(SEQ ID NO: 12). The forward PCR primer for P13K exon 20 was

CTCAATGATGCTTGGCTCTG (SEQ ID NO: 13), the reverse PCR primer
WRPIB{EIE¥on 20 was TGGAATCCAGAGTGAGCTTTC (SEQ Ti52Riig 112267

14), and the sequencing primer for P13K exon 20 was o
AR ERFEANHT FRCAMAR e A TSERYIONER 285 MeieliaiienrRi:
ipoimendnrsRanexaasnasd OSicACTA PURGATAG Kb (e B ISy

ID NO: the reverse PCR primer for Ras exon 2 was
%&Eﬁé&%&%&% RETAA (SEQ ID NO: 17), and the sequencing

69 WQRGEES/10 F364-B@:(1i8 F0R/012265 apudmeqi@rd?iag exoeRwase
B M e R SRR L
PSHE NG fogyeneraiwsss RPCRGHnEeoTor B aatexoe 15 wisawetz,

BCGIAL AT CA GG EAABALIES BN DrRdo Doz earansing
rimer for B-Raf exon 15 was TGTTTTCCTTTACTTACTACACCTCA

YIFNRIPIOTY. [H4B6YR BiEsaxoRE 1S, 1o ARi3EE-BABK ERsrisaignRe
ot Ao R e e e e PR
BRI DR RREE 1 A  COpE ey b e e
protanevEse AOplificatentoragidmewas 8 fallows: 94 C for 2 minutes;

f R
e S e S s B eI IR B
for BEEeenns Bwey dIeSHRECEGITACAGRGRAS T13ERIBONG GbndBhe
a4 Pt 3Amsrendscand e 16X6ls &R AfenT Armien Afterthe

reaction was complete, the amplicons were purified using the AMPure
FER R bntE§stRYRTBRgBHEDRRTBISRE B REE E%P.§ S¥espurified
AVPITRCABER U OATAAASING eI rBIOYs(raherminadot ¥ rbhdyeRer

AR SRR e s ler e el Aol i S

Systam. EaBhparesr segiEiceskanthe s MG ADONA 6T jeiitlbe pakeht
ildl- f th

T B A 2 st of

aresis e Shewn I 3Eble’ds (Bibfe B Mdtdiosakahalgsiuenceaamer
EPEGEISK 20 RESTHORBBGCATGAACTACTTGG (SEQ ID NO: 8). The

forward PCR primer for PI3K exon 8 was GGGAAAAATATGACAAAGAAAGC
(SEQ 1D NO: 10), the reverse PCR primer for PI3K exon 9 was
CTGAGATCAGCCAAATTCAGTT (SEQ ID NQ: 11), and the sequencing
primer for PI3K exon 8 was TAGCTAGAGACAATGAATTAAGGGAAA (SEQ
iD NO: 12), The forward PCR primer for Pi3K exon 20 was
CTCAATGATGCTTGGCTCTG (SEQ ID NO: 13), the reverse PCR primer for
PI3K exon 20 was TGGAATCCAGAGTGAGCTTTC (SEQ ID NC: 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:
18), the reverse PCR primer for Ras exon 2 was
AGAATGGTCCTGCACCAGTAA (SEQ 1D NO: 17), and the sequencing
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CRC Patient Samples Patient EGFr EGFr EGFr P13K P13K Ras B-Raf |

exon exon exon exon exon exon exon 11819219202 151 -- 30624793

WT WT WT WT WT WT WT 2 -- 2350661 WT WT WT WT WT G13D WT
WP 20865WE%15 WT WT WT WT WT G12D WT 4 -- 3039832 WAL 0H712267

WT WT WT j WT 5--10015851 WT WT WT WT WT G13D WT 6 --

BOB8E 48N %ﬁf IV TRRT W IGAIY WTAT TAIGeR2 S50 G AR Ve EAID

T A A e
ﬁéﬁféé?éﬁééﬁ%@@fé@%mw@m \WFressy Jotstmer
Tm@émwmmammsl mzmmw,rtrmm@mn&mmemﬁr REiabAc and

% n# %‘2_;12216 and gtatlons in Ras exon 1, P13K
exons g%% {a 10Nns |n

fexon 15 were not correlated with

QWJCVT&%EFEMEMBT%MQ}N@E@N Eebied TIRC patients.
EXAM'ﬁ#—B ANé'@ﬁ@(&% %358 gt%PY '\M ﬁA%\BZ nunge axen

LOCALIZATION IN CRC TUMOR'® SAMPLES%/(‘)%
cofidd BiRa exsry TRETR pawmbfietUpnd? CRMpredhearuaéast dimsd mmio

Wu@mﬁuﬁ@mm aHdizRtignoe | it ik ek D AHARLIRIVE total
v% %%SH anal Sis Wa?? erfo% med using the Herl FISH detection

rlﬁiaff&w CebrdmBraFtRE! mEiBRIFiFasion
msrguanowssmemmermmeﬁ toelitfenentiatifueregornt opbeliagief sach

S A /R R RS, e et
Fopritracentsin, SElofo (510 wielerhits kit 12 8or Mmmzas%fcowds of 94
suRRaesbLFigested witk, %%%Se@e?ﬂgt'QHG(W@V@?&F@@%QC&Q% and one

minutes at room temperature Dual-color, dual-target H assays "were

FURBRAES GSingrtReNBH e At jEsraRrOMMss rpeleissiee amplicons

were purified using the AMPure PCR purification systern (Agencourt
Bioscience Corp.). The purified amplicons were sequenced using the
BigDye® Terminator v.3.1 Cycle Sequencing Kit (Applied Biosystems)
according fo the manufacturer's instructions and analyzed with a 3730 AB!
capiliary electrophoresis system. Each exon sequence from the tumor DNA of
a particutar patient was compared to the wild-type exon sequence from
normal DNA of that same patient fo 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 | PI3K | Pi3K | Ras | B-Raf |
SXON SroN SHOT axon exon exon sxon
18 19 21 g 20 2 | 15
1--30624793 |WT ' WT [WT WT  JWT [WT O WT
2 - 2350661 WT WT [WT TWT |WT G13D | WT
330640715 IWT IWT | WT WT | WT Gi2D | WT
4--3030832 |WT WT | WT WT [WT WT [WT
5-- 10015851  WT | WT | WT WT |[WT G13D | WT
6 -- 30656334 | WT |WT 1WT 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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Downers Grove, IL) and the CEP7 Spectrum Green probe (Vysis,
Downers Grove, IL). Tissue sections were covered with 10 pL probe
solution (provided in kit) and incubated at 75 C for 5 minutes to

- t Ll
WELRHEASHG the EGFr and CEP7 probes. The sections were alowey 152267
hybridize overnight with the _denatured probes at 37.C. The

A hybrit{ZationWtbps webe! nerfhimed QF“(){M(II‘Iﬂa WA a

¢ Antoeedsaf-¢autralle n\L_ = nglhdfiw;{'l nn%%ﬁﬁn HM}]- E590V

Denmarlgé). After hybridization, the sections were washed twice at 65 C for

10 minftES Per WAST BT thd ARASR HARsr HRWEHA trdaliensdn tted
EGBo %atfmp%mammf?@}mgmft@f Jﬁwz?i@@%@eﬁﬂmr;@wr@ reavered 1,
ith.4'6-diamidino=2-phenvyli e (DAPIL I, Vysis) for chromatin
o T Beo e e R iy Totear alated
HiidreStetymigresiope@aissaxtioskbin, Ge eratsdtahGRGeoktiithtthe

Chromowin workstation (Amplir%q@%d?l ) was used for 71 WO
2006/107854 PCT/US2006/012267 the FISH visualization. The EGFr

gene waNFHsERIECUSEGER SHPTRY WIS BIR ANBHyD EAUERATION
isothiocyanate (TRITC) Eﬂ%ﬁ@?%& S90Uenga; was observed as a

green signal with a fluorescein isothiocyanate g:ITC) filter. The cell nuclei
F

were obséitkd ad Beghvedignal Grias o fifeTr e ésertianidwnages
ebarrbsShesimesMestakeponita: omamalssnCPoaR llled ek,
: r %Uf{aftate Technjcal E #pment 0., New York) in monochromatic
LA, e AR LRI EG Ferget By 258 Haghs PRI DI
sioftware Adhpistedical)xiCiiiziedyetinglpigDentrepihelicbeits tante

I rectal mucosal cells adjacent,to tumor cells in each patient
LR e B i e
Gabreiingned calls B/Efe geod. amcbntroisriosintechsih EGEtgEnetopy

Qumhelcc TReraPPAiaRg Lo RELRALS RS AvalaRle anlyias A picron

section and despite multiple attempts, FISH analysis was not conclusive

FaERIes e NECrsdie RISRag 1901 sl Fovb (Rigujsastienitibseffers

sepied ablemstC AR nanr evenaRRINgJBiesaRaRe nuciel KomeachRAmBleIN
ﬁéﬂﬁ)ﬁ#geﬁned sconn%g uidelines. The observers were blinded to both
I

MURUieR AR R BB AP stbRkip PRl BB RN
ofdhremtiferrbsensing Wathhl EaFRBplelsihe nugbersib copigsof the

BRRRERE B0 1 S e SRRl SRS B R B
Grove, IL). Tissue seclions were coverad with 10 ul probe solution (provided
in kit) and incubated at 75 °C for § minutes fo co-denature the EGFr and
CEP7 probes. The sections were aliowed to hybridize overnight with the
denatured probes at 37 °C. The co-denaturation and hybridization steps were
performed sequentialiy in @ microprocessor-controlled system (Hybridizer,
Dakocytomation, Denmark). After hybridization, the sections were washed
twice at 85 °C for 10 minutes per wash using the wash buffer provided in the
kit, and dried at room femperaiure for 15 minutes. The tissue sections were
covered with 4'6-diamidino-Z-phenylindaie (DAPI Hi, Vysis) for chromatin
counterstaining and examined by fluorescent microscopy.

[0183] A fluorescent microscope (Zeiss Axioskop, Germany)
equipped with the Chromowin workstation (Amplimedical, laly) was used for
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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
wEéhy c‘f&%y" Number Patient Response to EGFr EGFr pan%&lﬁ&]ﬁ?ﬁ%ﬁmnm
ene:CEP7 ene;nuclei 1 -- 30624793 partlal response 2.50 4.80 2 --

et YisrrirAlgRbnERe MRS 98n% WasRRRSTYSdRRRAIE Bt

&@Qﬁfbﬁhﬁ@ﬁ@%ﬂ\ﬁ%ﬁ@tfﬁﬁﬂ@?&&"l&ﬁ@& fiker. 10Qd 68PY sladhlence
dlsea%e n/a g/a 6 -- 3065633 gg)ease 1.04

.88 7--30
S Eea el B A g Bo08 W S0 MISeei e e e L L b ter
21e0celi-n3C6D244d grogressive zeiislena%gh@&:ﬂtﬁ@ I8 38685324 pro

F%%‘é@ﬁﬂé@@r ge eéls%ﬁ%"rzh%he:ﬁ/{% SuCiRCERel Blas %o}% RUS the

ocated on chromosome

é&ii@ﬁo@@@wg@q@mtﬁtﬁmmm@b@a@mﬁﬁ@eNeasYprkbm
ﬁ%@ﬁﬁﬁﬁbﬁ&ﬁ&é%fk&%%@@%@BH@HIM@%@@'W@& ﬂﬂ%ﬁE;VFISH

two copies of chromosome 7 would be present in'the nucleus. A
MHFB%%‘Q& Seféfﬁraéﬁ@eswwaﬁlbe%w?@smﬁwahﬁ)@mﬁrérﬁaﬁ%@@ahwlbs
eab/s@maa@dadf@ﬁem&mme@maﬁf@@émﬁowﬁémﬁh@@ény if Hadh

EGF :CEP7 ratiq of | and | ti
PSR HBtguinng 1o FICRLF Dy o ElSr ABheb B FGGFC
aad:mrﬁ@ EelFowemudedraticogtestciothianr2 a blaf A Fli samy sty number.

| \anEG ne.CEPY ratio of
T A AL R e S S A e
Bewitgenulipleyetemb. Wik arrm@dts@fﬁyn@@fun@ﬂca@@lmwed%tm aheaziice
at&(hheRAgJUmMber:nucleus. [0166] Figure 1 shows certain dual-color

FISH assa@y images, in which EGFr genes appear in red, and CEP7
sequenBd&4ppe Wi ‘QF&Q?”W@UFEW%\W@@@QH@S%MW BakdIP of

manabmermmmmt@ﬂl@mM@w@wgﬁ@ﬁwxﬁe@bﬁﬁwﬁg
GISHET A Shous e Staning DRl of mor el Tom) Belent £y 50
the patients and the scoring and assessment of the other observer. Within
gach nucieus, the number of copies of the EGFr gene and the CEP7
sequence were assessed independently. The ratio of the EGFr gene copy
number o the number of nuctel (EGFrnuclel) and the EGFr gene copy
number to the CEP7 sequence number (EGFrCEPT) were recorded. The
resuits are shown in Table 3.

Tabile 3: Resulis of FISH Analysis of EGFr Gene Copy Number

Patient Response to EGFr EGFr
panitumumab gene:CEPY gene:nuclel

1 - 30624783 partial regponse 2.50 4.80
2 - 2350661 pariial response 2.13 8.80
3 -~ 30640715 partial response 3.27 8.20
4 -~ 3030832 partial response 1.19 3.38
5 -~ 10015851 siabig disease nl/a n/a
8 -- 30656334 stabie disease 1.04 1.88
7 -- 30667900 | progressive disease 0.81 1.70
8 -- 30384032 progressive disease 1.02 | 2.00
g - 30692441 progressive disease 1.03 2.00
10 -- 30885324 progressive disease 1.18 2.10
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the staining pattern of tumor cells from patient 4, displaying balanced
polysomy. Figure 1 D shows the staining pattern of tumor cells from
atient 17, displaying disomy with EGFr gene amplification.%pl%ﬂ The _
é@rﬁﬁgrigéicopy number is also determined for each patie {U&iirghoeeraaer
quantitative PCR. Real-time PCR is performed using an ABI PRISM(r)

7900HT. aratys the SYBR(r) Green (Molecular Probes, Inc.

detecti s?§ ten&%%ﬁfé@%f&?s%&iﬁ oﬁ“é@‘fﬁg BRSO TR Fsand

thesubtangetiifoatitind BhFeg&aALRCoGRTIYCAGABCT e {BEQED 1.
; re rimer GACATGCTGCGGTIGTTTTC (SEQ |

Rkt e g L SRRV o o

msﬁ@eﬁ@hmmqrgeéfp\eﬂmﬁé@amﬁbmghmmum_b@e:sqwed

gelekbdirnesns AlRIENELABARNRY IR ARIRJsdIRe AMAYOSH oy

each patient sample to permit normalization of the EGFr gene res
ﬁfﬁ@*fgﬁizaf‘ra%ﬁﬁjaraia@?géfmmé#%rwftﬁ@méa ageinfiesdashiorampGrr
SSRSEFG CARAAG BAC AL EERERRd BN Atz 3WGhced polysomy
2006.10% PCT%ﬁZOOWQé%%G? TGCTTTGAATGCGTCCCAGAG
(%Eé%t oY) e REVRIY STHe SR e AR6rPEon b RENEre e ratio
fitates: tbae EydépahiOdisiomiesitt ahmglifidaliowed by BBiFyeJes«kl5

s 9 in 60.C. . Threshold cycle numbers are
S T F R oo e AR e e
genaaeciairadivicnesier daeticns areepesfd Mt getdpticayerantbemesisold
CYEIB ISR S UAIARR- SAPYHRUIIPEL: “é@ﬁgﬁgﬁé%ﬂ{%ﬁﬁ%@é{s,

using the formula 5 t i'oe)"tNt"N"el. In that formula, Dt is the average

threshditf Eftle nTigiEr bpIeWReriéR e aErtgehiS Bassardaagas. in

pAienEsBRenBY e fedhenaveragri threshald e s aMRL: g for
e Line- f%:)a%ence ina E_guent samgle, Nt is the threshold cycle number

A RPN ER2JBRG SelsEn s WBIARIPRIBHER pRgAI GRS
epiibieliaeatted RREN) celbhsandellifgsrtheBhyrsheltheyelsimumbetiern of

S e A, AL S 0 A S
amistainingapatie wetllihoxonitlia ormedtinoinhaliefi BBy Delaewspies or
whhashicreRagg MHrARBLANROGEARNCoERBIAAIEMBIYEN: TR SBfent 1
copy nurmber of EGFr in experimental CRC cell

displaying disomy with EGFr gene amplification.

[0167]  The EGFr gene copy number is also detarmined for each
patient using quantitative PCR. Real-lime PCR is performed using an ABI
PRISM® 7900HT apparatus and the SYBR® Green {Molecular Prabes, Inc.)
detection system {Applied Bicsystems), following the manufaciurer's
instructions. The forward primer GAATTCGGATGCAGAGCTTC (SEQID
NQO: 22) and the reverse primer GACATGCTGCGGTGTTTTC (SEQ D NO:
23) are used to amplify a smail (100-200 bp) non-repetitive region of an EGFr
gene. Line-1, a repetitive element for which copy numbers per dipioid
genome are similar among all human cells, is also ampiified from each patient
sample to permit normalization of the EGFr gene results. The forward and
reverse primers for the Line-1 repetitive element are
AAAGCCGCTCAACTACATGE (SEQ ID NO: 24) and
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lines was determined. Eight different CRC cell lines were studied: DIFI

wdask/Rasglga, Vail d'Hebron University, Barcelona, Spain) =l 012267
HCT-116, HT- 29, LoVo, SW48, SW4SO, and SW620 (all from ATCC).

The EGFr copy number of each CRC cell line was determined using the

FISECNEMNCAHAIYSCaT CETABRCAEEE D ERNeMBE Redpacihes) limadwith
th tion of the.. DiFi cell in DME | ted with
i s R L e SR
in fPloatebiufd SypipterhéAteeonittislaNB T Samndiantiniosics. 68rTC.
exXPHBURIELEle RIBRE AR stalicd Mgag (RL R SRlsmshopn

Figure 2B. The values obtained from H analyses are shown in
TabfaeeRBL Eestics By Nem BeftoRrG Fridifieatiabreadlisihsi aes (@efbrmed

LinetRSHcERNS S R REE 008 AARBISNSRIBL 320,520 SWAR hA8,3-19
SW480 0.94 3.08 SW620 1.05 3.00 74 WO 2 Q@/ (Zl%rﬂ'

PEHBSDBERTAITE A R S Redo ReNRS0.08 241 HE T Hsbiognuta,
1.79 iDie-4ver23d thtediscthayaicim iable 408 se s Maveyerydhigh

E ene copy number, [0169] EGEr gene expression was examined in
R R B e e 1 R B B o oo
(sebwing@e RAJhPIdtEr estaptsaiore pabiadtedrplelddtropherasissigd

SQ%%%E@Q%%@QRI&H%Q _gﬂe@@wgéwgesé%gg@e@ fﬁﬁé’ﬁé@q?&%

high-intensity wet blotting. Filters weré probe

arkigBiEs eafbalise caks hifdtRg walsd et idtna i eatheshalt sicle number

chesaib RN eSCaNCeiRYStaBdAMEESRaN AR Y REateds from the FISH
data, above, DiFi cells had a very high level of EGFr protein. With the

exception of SW620, the other ceff BhB\fed variable levels of EGFr

protein. SW260 cetistdiorretcremn BOR NQismidespitssakigh EGFr
gene co ber,.[0170] The effect of panitumumab on proliferation of
P TheF e ey

each of t C thR SR HBHIRR LSRG DB G R 8% ine

("BuatolSer of EGFr gene copies or with an increased number of EGFr gene
coples are studied. First, the copy number of EGFr in experimental CRC cell
ines was determinad. Eight different CRC cell lines were studied: DiFi (Jose
Baselga, Vall d'Hebron University, Barceiona, Spain), DLD-1, HCT-116, HT-
29, LoVo, SW48, SW480, and SW820 (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 celi fine (with the exception of the
DiFi cells) was grown in DMEM supplemented with 10% fetal calf serum,
penicillin, and streptomycin. DiFi celis 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 Celi Lines

Cell Line EGFr gene:CEP? EGFr gene:Nuclaus
DiFi >20 >20
SW48 1,10 3.19
SW480 0.4 3.08
| SWg20 1.05 | 3.00
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incorporation assay. Cells are grown in DMEM supplemented with 2%
FBS in 96-well black plates (Culture PateT" 96F (Packard Bioscience)).

W-E)h% (I/%gfqu cells are incubated for 5 days with varying concentrations _
Betwaen 0:01-100 nM panitumumab (Amgen Inc.). Cell pro‘Tﬁ%{Hﬁ%ﬁ%@uzm

measured by a chemiluminscent ELISA-method
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according to the manufacturer's instructions and is terminated 20 hours
AkehatditiorTabthe |dhiBlingisdiatiorn Ve HighdeGtggenfecatipralifatation

t i b tion is_ calculated .usi lowi
o TTOLE CAh g HERIE Sl oM AL e DhALy Eanibies
Yoosiavhdletthoalpsitroff saivite BEdulisrgteiwidae mistitmZ Aickitrgiein
BQ{?EH{QW@P@séﬁﬁé@iQ@Q%@@%ﬂ@r&&@%ﬁ%@f&@ﬁ@@% 'ghﬂ]g,‘?@%d to

Triton X iIn DMEM (i.e., no growth). 75 WE CLAIM 1. A method of _
préwitvigontoaidiaifa e s EN&s o i se sirivatBed ton FA4HG an
Rek gelaeieaness IRAsiestisanpiising seiemmipingifekobseens
copy number in a sample from the subject, wherein the presence of an
B P S 8 A Oy BN (RS LT AT EIALE - BrPected
antirBd-F g1 by, witidve  éffftiasits hiinl theathydhar EGErobEERd paoteer.
inthe,subject. 2. Th f claim herein.th tj- fi is
it e e Rn et SR o Ry
H{BfarperiehE GEYWalaiberlis ididpaotitanianabGE r Theteletdedifectaigh EGFr
?gﬁéeg% Eﬁg&{elated cancer is a solid tumor. 5. The method of claim
, wherein the solid tumor is at least one cancer selected from colorectal

cancer[{IAglcEm &ffaraispaakeBrpeR R Eacsrtign taRe A tap, CRC
kigney sanpsssand-Bead-andfrgletrosridBoigimiethod et elaim 1,

e g SRy BT oL e PoT b o s
EGhigartiecoppiasmbekirsPinaTiabsHd renteshBiplecience)). The plated
cells are incubated for 5 days with varying concentrations between 0.01-100
nM panitumumab (Amgen inc.). Cell proliferation is measurad by a
chemiluminscant ELISA method assaving BrdU incorporation (Roche). The
cell seeding density per well for each cell line is as follows: DiFi: 4000; LeVe:
4000 DLD: 500; HCT116: 1000; HT28: 1000; SW480: 1000; SW387: 4000,
SW48: 500; and SW620: 500. The BrdU assay is performed in three
separate triplicaie experiments according to the manufacturer's instructions
and is terminated 20 hours after addition of the labeling soiution. The
nercentage of cell proliferation at each panitumumab concentration is
calculated using the foliowing formula: [{fest sample - blank sample) / (controt
sample - blank sample) x 100}, where the control sample is cells grown in
medium lacking panitumumab, and the biank sample consists of cells grown
in 0.02% Triton X in DMEM (i.e., no growth}.



7. The method of claim 6, wherein determining the EGFr gene copy
number comprises fluorescent in situ hybridization analysis. 8. The
method of claim 6, wherein determining the EGFr gene copy number
comprises quantitative PCR analysis. 9. The method of claim 6, wherein
determining the EGFr gene copy number comprises Southern blot
nalysis. 10. The method of claim 1, wherein determining the EGFr gene

WEC%HgI Mumber comprises: 76 (a) determining the EGFr gene copy number
in altest sethple dfqredidiimgor frether subgedt: Ky Fdetatinmingvih@eopy

e GHRRROt AT LN edplerRra urlRar P aSaBiERC S IR IRt SamPle:

d (c) comparing the EGFr gene copy number to the at least one

de{?@@%é@ﬁ%ﬁfu&@%&ﬁ@ﬁé@%& LA RIS R M@a‘ée\uft%ﬁw
the pussbecefrenbtiFeganchGiragtost sampteiretsivie tharsacapy pramioer of

a:hat“&% FhiE R NS HRIBER R TUCRRULS RROMARCE I dictE Mt A Al B RE:

antibody will be efficacious In treating an EGFr-refated cancer in the
%6}&?%1 The method of claim 10, wherein the at least one reference
nucleotide sequence copy number is two copies per cell. 12. The method

of cairlQ Wheie ity ngial o3t QG RIE"aNFE BiSleAkEB 9 UaNGR A 2

centromeric sequence. 13. The method of claim 10, wherein determining
antigECE MW copy number and the at least one reference nucleotide
sedienite coghodioioeaicol prisesifiibecscamdnresitivE §/bridm#imty is
arﬁﬂ%‘%bm The method of claim 10, wherein determining the EGFr gene
copy number and the at least one reference nucleotide sequence copy
number comprises quantitative PCR analysis. 15. The method of claim
10, 4vhEneimediedhonigithe BerajpibecBBF nieidbed anddbeintlealtione
tumigference nucleotide sequence copy number comprises Southern blot
ana SIS 16. The method of claim 10, wherein the EGFr-related cancer is

id! ismesthed ehelamiotharaiihe SOl BrmRT iRt drast ARG Ganger
selehe&si oen calwcecistleated framgcciorentdbierniarahoay, cancean beseast,

proSERER a4 /liney cancer, and head and neck cancer.

6. 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.

7. The method of claim 6, wherein determining the EGFr gene copy
number comprises fluorescent in situ hybridization analysis.

8. The method of claim 6, wherein determining the EGFr gene copy
number comprises quantitative PCR analysis.

9. The method of claim 6, wherein determining the EGFr gene copy
number comprises Southern blot analysis.

10. The method of claim 1, wherein determining the EGFr gene copy
number comprises:
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cancer, bladder cancer, prostate cancer, kidney cancer, and head and
neck cancer. 18. The method of claim 10, wherein the anti-EGFr antibody
is a human anti-EGFr antibody. 77 19. The method of claim 18, wherein
the human anti-EGFr antibody is panitumumab. 20. The method of claim
1, wherein determining the EGFr gene copy number comprises: (a)

determining the EGFr copy number in a test sample from the
SO Ao G0 REPRLEA RUCIER & B SRR T )
tumesingaerayiiecEGFr gene copy number to the number of nuclei, wherein

a ragp guRAfRinthg Y e R AicksIbAb AR ASEGH RRIRARYX WilkR& tide
efficacious in treating an EGFr-related cancer in the subject. 21. The
JTeSH 28 hlere

SCHE R 58" determining the EGFr gene copy number
andaheangpabeg dheddlET coensrisesyfinoniseett thesatilbgbtidimation

refeRbRbI ot ERRRL O LO Mt il iRildeah e Aig o gap e o
SOll u . (S y

S o B PSR LI ES SR aLEAD T A BB e
the ehirsst ovariaierenpean datitkr samoencenostdicts dinaeankinticy@Bncer,

antiBBE GRS o saNcabAhgThe Esthed gfddainhely WheLely the
anti-EGEr aml%ﬁd is.a humrflé;ﬁa ti-EGFr antlg%(g. 25. The method of
2 =

clail] 24 G RATERGTHY FIARA B DRBbIRAR PERIRERESNYgeotide
sequsecefcophanmiputdally affeesiveaneunt of an anti-EGFr antibody for

the fpanyfachun sl maefisaneRhigeraaing: fsubise havngan RGfBnde

related, cancer wherein said medicament is to be administered to the

squﬁefé%fs &%?‘Ptmgﬁ'ﬁéféﬂ’rﬁﬂﬁ?g whether there is an increased EGFr
gerigcagenmatibed iof zleimple wheatieddtenmihngdb@eEGFr gene copy

number and the at least one reference nucleotide sequence copy number
comprises fluorescent in situ hybridization analysis.

14. The method of claim 10, wherein determining the EGFr gene copy
number and the at least one reference nucleotide sequence copy number
comprises quantitative PCR analysis.

13. The method of claim 10, wherein determining the EGFr gene copy
number and the at least one reference nucleotide sequence copy number
comprises Southern blot analysis.

16. The method of claim 10, wherein the EGFr-related cancer is a solid
tumor.

17. The method of claim 16, wherein the solid tumor is at feast one
cancer selected from colorectal cancer, lung cancer, breast cancer, ovarian
cancer, bladder cancer, prostate cancer, kidney cancer, and head and neck
cancer,

18. The method of claim 10, wherein the anti-EGFr antibody is a human
anti-EGFr antibody.
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27. The use of claim 26, wherein the anti-EGFr antibody is a human anti-
EGFr antibody. 28. The use of claim 27, wherein the human anti-EGFr
antibody is panitumumab. 29. The use of claim 26, wherein the
medicament is to be administered with at least one chemotherapeutic
agent 30. Use of a pharmaceutically effective amount of an anti-EGFr

antihody., for t reqof a medicament for determining the .
_efficlfg?:;fo tkﬁnegg'n%aa@g%%ﬁnﬁ%’o‘@eﬁg& gﬁﬁeanrﬂé)\?ir?gt‘gr\gé%Fgr?ré gtde){jls

PandyRugP @herein said medicament is to be administered to the patient: (a)
to obtain a first and a second EGFr gene copy number level in the

patignt, aid-HRkcampedingnthe JirtatR feRANM & RE EISPE GaRY Quppber
nunlﬁvelébny]vr}%reeén a decrease in the EGFr gene copy number in the second
Gk geﬁe copy number level relative to the first EGFr gene copy

nuribefatsraliHa e it 858 aseEYCEMRRbog Rsbsantve omehe
subjeatient. 79 WO 2006/107854 PCT/1TS2006/012267 1/6 PCT sequence

e SeremtlingHiRhiger cPALRS T HEIOMAEMIE aiEte. T
A T RA I R GG GPH QUNMSEL BESTRal:Pt et

wheteh0e BliGeEsEr thasiweosiFisghakap@nps CtTGwihadntyilleesion
effichSicud 10 trdatind bin ZKGR21QatBiNAsre2t 3> tAdiSgiabet.

21. The method of claim 20, wherein determining the EGFr gene copy
number and the number of nuclei comprises fluorescent in situ hybridization
analysis.

22. The method of claim 20, wherein the EGFr-related cancer is a solid
tumor.

23. The method of claim 22, 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.

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

25. The method of claim 24, wherein the human anti-EGFr antibody is
panitumumab.

26. Use of a pharmaceutically effective amount of an anti-EGFr antibody
for the manufacture of a medicament for treating a subject having an EGFR-
related cancer wherein said medicament is to be administered to the subject
upon:
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<220> <223> oligonucleotide primer <400> 1 gctgaggtga cccttgtctc 20
<210> 2 <211> 20 <212> DNA <213> Artificial <220> <223>
oligonucleotide primer <400> 2 acagcttgca aggactctgg 20 <210> 3
<211> 20 <212> DNA <213> Artificial <220> <223> oligonucleotide
primer <400> 3 tggagcctct tacacccagt 20 <210>4 <211> 19 <212> DNA

<2132 Aetifitia < RBChex@2B5i Olig onusciseliBEGHriger copQO0RMBAIG: a sample

Obtag,lggqgj%?&ggdggyu32006/012267 2/6 PCT sequence listing ST25.txt
cccagtgtcc ctcaccttc 19 <210> 5 <211> 20 <212> DNA <213> Attificial

27. The use of claim 26, wherein the anti-EGFr antibody is a human anti-
EGFr antibody.

28. The use of claim 27, wherein the human anti-EGFr antibody is
panitumumab.

29. The use of claim 28, wherein the medicament is {0 be administered
with at least one chemotherapeutic agent

3G. Use of a pharmaceutically effective amount of an anti-EGFr antibody
for the manufacture of a medicament for defermining the efficacy of the anti-
=GFr antibody in a patient having an EGFr-related cancer wherein said
medicament is to be administered to the patient:

(a) to obtain a first and a second EGFr gene copy number level in the
patient; and _

(b} comparing the first and a second EGFr gene copy number levels,
wherein a decrease In the EGFr gene copy number in the second EGFr gene
copy humber level relative to the first EGFr gene copy number ievel indicaies
that the anti-EGFr antibody is effective in the patient.
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<220> <223> oligonucleotide primer <400> 5 ccacacagca aagcagaaac
20 <210> 6 <211> 20 <212> DNA <213> Artificial <220> <223>
oligonucleotide primer <400> 6 gctggtaaca tccacccaga 20 <210> 7

WERsISTH5€212> DNA <213> Artificial <220> <223> oligoBGEIEEHEe/ 012267
primer <400> 7 tgatctg%cc ctcgca e&’% 2?9 <2310> 8 <211> 20 <212> DNA
<213> Artificial <22@zq q@i{@%ﬁ@l o8 pAMEr <400> 8 tcaggaaaat

ctggctgac 20 <210> 9 <211> 21 <212> DNA <213> Artificial <220>

%@%%@%ggl@otide primer <400> 9

Moroni, Mauro
Bardell{, Alberto

<3110>

<120> EPIDERMAL GROWTH FACTOR RECEPTOR GENE COPY NUMBER
<130> 6843,106-304

<150> 60/667,827
<151> 2005-04-01

<160> 25
<1l70> PatentiIn version 3.3

<210> 1

<233i> 20

<212> DNA

<213> artificial

<220>
<223> oligonucleotide primer

<400> 1
gctgaggtga ceottgtcte 20

<2310> 2

<211> 20

<212> DNA

<213> Artificial

<220>
<223> oligonucieotide primer

<400> 2
atagcrigra aggactctog 20

<210> 3

<21li> 20

<212> DNA

<213> artificial

<220>
<223> oTligonuclectide primer

<400> 3
togagectct tacacccagt ‘ 20

<Z210> 4

<Z23il> 19

<212> DNA

<213> artificial

<2 20>
<223> oligonucleotide primer

<400> 4



ttcagggcat gaactacttg g 21 WO 2006/107854 PCT/US2006/012267 3/6
wBGhaeasnce listing ST25.txt <210> 10 <211> 23 <212>pDNOsra@ld>267
Artificial <220> <223> oligonucledtide primer <400> 10 gggaaaaata
tgacaaagaa agc 23 <210> 11 <211> 22 <212> DNA <213> Artificial
cecag tc 0> <2a23> oligonucletsiidegstamse <Agog 1SEkjagatcag ccaaattcag, if
5% $2T0599°8911> 27 <212> DNA <213> Artificial <220> <223>

<7100 oligonucleotide primer <400> 12 tagctagaga caatgaatta agggaaa 27
<7 11-< Zip> 13 <211> 20 <212> DNA <213> Artificial <220> <223>

<2i2-oliggnucleotide primer <400> 13
<213» Artificial

<Z220>
<223> oltigonucleotide primer

<400> 5
ccacacagea aageagaaac 20

<Z10> &

<211> 20

<21Z2> DNA

<213> Artificial

<220> ) .
<223> oligonucieotide primer

<400> 6
gotgotaaca tocacccaga 20

<210> 7

«<211> 20

<212> DNA

<213»  Artificial

<220> i ) )
%223> otigonucieoride primer

<400 7
tgatctgtee cicacagoag 20

<210> 8

<211> 20

<212> DNA

<213> Artificial

<220> i )
<223> oligonucieotide primer

<400> 8
tcaggaaaat gctggotgac 20

<210> &

<211> 21

<212> DRA

<213> Artificial

<220
<223 oligonucieotide primer

<400>- 8
ttcagggeat gaactacttyg ¢ 21



ctcaatgatg cttggctctg 20 <210> 14 <211> 21 <212> DNA <213> Atrtificial
<220> <Z23> oligonucleotide primer <400> 14 tggaatccag agtgagcttt c
1 <é10> 15 <211> 22 <212> DNA WO 2006/107854 ;
WBETEL 0061012267 416 <213> Agiificial PCT sequence liSting 51256t

<220> <223> oligonuc,,l,%qntiglgqj%mggr1 1<s4tq95 134tgatgacat tgcatacatt cg 22
<210> 210> 16 <211> 26 <212> DNA <213> Artificial <220> <223>

<21 Bligonucleotide primer <400> 16 ggtggagtat ttgatagtgt attaac 26 <210>

<213> ArktBkka21 <212> DNA <213> Artificial <220> <223> oligonucleotide
<I20> primer <400> 17 agaatggtcc tgcaccagta a 21
<223> oligonucteotide primer

<400> 10
gogaaaaata tgacaaagaa age 23

<210> 11

<211> 22

<212> DNRA

<213> artificial

<220>
<223> oligonucieotide primer

<400> 11
ctgagatcag ccaaattcag tt 22

<210> 12

<211> 27

<212> DNA

<213> aArtificial

<220>
<223> oligonucleotide primer

<400> 12
tagctagaga caatgaatta agggaaa 27

<210> 132
<21l> 20
<Z212> DNA
<233> Artificial

<220> _ i i
<2Z23> oligonucleotide primer

<400> 13
ctcaatgatg cttggctcig 20

<210> 14

<21is> 21

«<212> DNA

<2313> Artificial

<220>
<223> oligonucleotide primer

<400- 14
tggaatccag agtgagcttt ¢ 21

<210> 15
<211> 22
<212> DNA



<210> 18 <211> 27 <212> DNA <213> Artificial <220> <223>
oligonucleotide primer <400> 18 tcattatttt tattataagg cctgctg 27 <210> 19

<211> 22 <212> DNA <213> Artificial <220> <223> oligo 20j
W‘Brﬁ‘%‘}é’rwli‘60> 19 tgcttgctct gataggggpaa tg 22 <210> 20 <2{-HE>}§2%6 95;201%2;17
DNA <213> Artificial $2202:¥1ch2006:L94854:P¢TIIS2006/012267 5/6
<213> PRPCITf4etuence listing 5T25.txt <223> oligonucleotide primer <400> 20

<270- agcatctcag ggccaaaaat 20 <210> 21 <211> 26 <212> DNA <213>
<223> Artificiakx220=e<@23e oligonucleotide primer <400> 21 tgttttcctt
400> @cttactac acctca 26

ttgatgacat tgcatacatt cg 22

<Z210> 16

<211> 26

«212> DNA

<213> Artificial

<220>
<223> oligonucleotide primer

<400> 16
ggtggagtat ttgatagtgt attaac 26

<210> 17

<21l> 21

<212> DNA

<213> artificial

<220> ) .
<223> o¢oligonuciectide primer

<400> 17
agaatggice tocaccagta a 2L

<210> 18

<211> 27

<212>  DNA

<213> Artificial

<220>
<223> oeligonucieotide primer

<400> 18 ‘
tcattatttt tattataagg cCtgetg 27

<210> 19

<211> 22

<21Z> DHA

<213> Artificial

<220> . )
<223> oligonucieotide primer

<400> 18
tgcttgotol gataggaaza tyg 22

<210> 20

<Z211» 20

<212> DNA

<213> Artificial

<220>



<210> 22 <211> 20 <212> DNA <213> Artificial <220> <223>
oligonucleotide primer <400> 22 gaattcggat gcagagcttc 20 <210> 23

<211>19_<212> DNA <213> Artificial <220> <223> olig )ﬁgz‘d%mmm
“’{p’é#&g’rl&l%i‘éo> 23 gacatgctgc ggtgtgiic 19 <210> 24 22110 o Y

DNA <213> Artificial 2202 ,5223> pligepyclgeyde,primer <400> 24
<223> @ldagsogbicEaetaesigg 20 <210> 25 <211> 21 <212> DNA <213>

<agos Aytificial <220> <223> oligonucleotide primer <400> 25 WO
agcatct 2006460785 PCT/1JS2006/012267 6/6 PCT sequence listing ST25txt
21 tgctttgaat gcgtcccaga g

<Z2i0> 21
<213> 26
<212> DNA
<213» Artificial

<220>
<223> oligonucieotide primer

<400> 21
tgrtttectt tacttactac accica 26

<210> 22

<211 20

<212> DNA

<213> artiticial

<220~ )
<223> oligonucteotide primer

<400> 22
gaattcggat gcagagettce 20

<210> 23

<211> 19

<212> DNA

<213> Artificial

<220>
<223> oligonuciectide primer

<400> 23
gacatgetuc ggtogtittc 18

«210> 24
<2ils> 20
<21i2> DNA
«213> Artificial

<220> ) )
<223> oligonucieotide primer

<400> 24
aaagecgctc aactacatgg 20

<210> 25

<211l> Z1

<212>  [DINA

<213> Artificial

<220> .
<223> oligonucieotide primer

<400> 25
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tgctttgaat gegtoccaga ¢ 21



