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| NDOLONE COVPOUNDS USEFUL TO TREAT COGNI Tl VE
| MPAI RVENT Cross- Reference to Rel ated Applications
W 2®0a$7750Thi s i s a non-provisional applicati onP€¢T/U806/046911

under 37 CFR 1.53(b), claimng priority under USC

Section 119(e) to provisional Application Serial No.

60/ 748, 851, filed Decenber 9, 2005 which is

i ncorporated by reference herein. BACKGROUND OF

| NVENTI ON: [ 0002] An estimated four to five mllion

Ameri cans ( 3 5% of those ol der

t han 65) hawlsigﬁ%i’élg@rﬁﬁéﬁ%ﬁg@%%%oéa%ﬁgm tive

i mpai rment. Cognitive inpairnment or reduction of

cognitive functions commonly occurs in association

with central n®EOATEDY ARPLICATIONSOr ders or

condi tions. [0003] Cognition generally refers to the
edge is acquired, retained and

prq§%SSIQé.which know
us ed FPPTRauLs thabenefitefiHh$ \Pravidonah Aniicatipndie
[ ved in the storage, retrieval, and mani pul ation
60/ §3 ? 5 ?J}TFBWFQ’(Q?I grhicalddigh P‘*gqffl@@? far Basteble Devimes filkh oo Desdnibet BS
ﬂm?f ﬂ%gfing_and menory that are associated with
@H‘% rar {PVsionpletplensiat Nprf 144 49% featitbtliMathodS iei r  nai n
MarS tops include problenms with nenory, orientation,
Vany 8 §¥eb Rapgsofiladhen AprildP.o1066 shempecifictionse whbthlaiet y t O
. _focus and sustain attention on a task. Exanples of CNS
meopogtidderedn bt retemne in tsivsntitiit fal | within the scope of.. -
the present invention include, but are not limted to,
age- associ ated nenory inpairnment (AAM); mld
cogni tive inﬁ@tk%uﬁﬁ’@'ﬁmﬂ?&%@ pipka acut e
confusi onal state); i further
cl assified as Al zheinmer's or non-Al zheiner's type
L. deﬁiﬁlf?tqfé')“:l"‘ﬂf“ﬂ?éi mer's di sease; Parkinson's disease;
Hunti ngton's di sease (aka chorea); nental retardation
( €TIg:. presEuBOREHRI B td A% RispBRY QQPJ‘%}% e
cerebrovascul ar di seasép(g.%. , SEu gérgaétéﬁ%aﬁlﬁtg?
preseObivengioh eHlA& & eASIN) s méHh Y isorders: psychotic
di sorders; autisn1(aﬁgnK&%%%Fkgﬁggﬁgfgﬁﬁy¥¢%eurotic
dgﬁgrd rs;. attention deficit disorder (ADD); subdura
hetrat orraSrigPRaf the RelstedrArt hy dr ocephal us; brain tunor;
head traunma (postconcussional disorder) and brain
t rRalaseon{-5ER0SM dribhicAPAd #2249 ﬁg@ﬁ ' cogni tive
di sorders with or without an est ﬁ@%ﬁg%§%§z§%m5g¥r

exam@eS@teiddeeketsFre i\ é&es%@ﬁaégpﬁﬂgﬂrgﬁsegs{ A rrgxgsrei program

specified in DSM1V, inclu ning,  no

ic i ' | | MV
G, o 318, oy PRARK R SIS BRAE! B R e

inforrh4t\6a M & &43r £ i L | pai rnent. and cognitive
di sor der afgﬁgggﬁggI%%g%g%gyﬁ?%ggggﬁﬁmFﬁgFﬁEQ@E ¥
dictatbd 6k} 6@k ; [ e ter ognitive
o g ARERA I DO ol LT B e trowsers
allow L&, ughout, this.application. [0004]
Co gﬁi c? %}1\%25958 %g gl?écrletnlg{ﬁe ll%gr Y f/hp?sgféﬁ Y457 i Sner tLﬁ‘y one or
Xk {1 iCits. jnpai rnent is a
b o b R G P RS e et too
| earn new information or to recall previously |earned
informati on. Aphasia is a cognitive deficit
characteri zed by a | anguage and/ or speech di sturbance.
Apraxia is a cognitive deficit characterized by the
inmpaired ability to carry out notor activities despite
intact notor function according to DSM TV. Agnosia is
a cognitive deficit characterized by the failure to
recogni ze or identify objects despite intact sensory
function (as described in DSMTV). Cognitive
i npai rment may al so be mani fested by a di sturbance in
executive functioning (i.e., planning, organizing,
sequenci ng, abstracting). The present invention is
directed to a nmethod of treating a subject suffering
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[ 0035] wherein the conpound is a pure Z imne isoner,
a pure Eimne isoner, or a mxture of Z and E i m ne

WO @650 [ 0036] or a pharmaceutical ly accept abCBUSENN/046911
thereof.[0037] In the present invention, the term
"straight chained or branched Cl1-C7 alkyl" refers to a
saturated hydrocarbon noi ety having fromone to seven
carbon atons inclusive. Exanples of such substituents
i nclude, but are not limted to, nethyl, ethyl,

the dseP "WRMhs deditddi@BVinprobedntnidbd fo? vieRitig¥dxt and images from web
2-nmet hyl -2-propyl and 2- nethyl - 1-propyl. The term

pagesafa Sthdl JoRpYkr bak&@fe@dsS 10 a monounsaturated hydrocarbon
nol ety having fromtwo to seven carbon atons
i nclusive. Exanples of such substituents include, but
ar ®igplys for pertably dFYiceS@ferPé"ﬁy FIUI“‘B%‘EFdi‘“% e‘&ﬂmp asis 6n

prop-1| -en-2- -2-.en-i-yl, but-3-en-2- an

porblb- Somnpedle dxm@nﬁegmm@@e@?esavwﬁ prod s GrtmSly
hydr ocar bon noi ety havin romthree to seven cafbon

photeespes, sidep, elsetraaicriiople. @#@%@a%%ﬁﬁfé@flﬁoﬁcwsﬂn&lyep 9.
Exanpl es of such substituents include, but are not

devicksvre baing wsed foraggsssithg/inipmet. Jodg usetyl iy p POY&é’]f?tde‘ﬁce gy pust
4, 4-di et hyl pent - 2-ynyl, 5-net hyl hex-3-yn-2-yl and

be srapt wigelyinyin LB Be pizAct sgzpenitheymey asep Fhesgigen 5 H@W%‘ﬁ
the term"cycloal kyl" includes C -C7 cycl oal kyl

configire the dgvive Arghmashimposantly s eriablgtueat inipradiion with e depiee T
the follow ng: -F, -NO2, -CN, straight chained or

exabpRnoeldct GenExtitemith ylow osheani While thhsizanfdorem iplmiedibey -
C -C 7 nonofl uoroal kyl, straight chai ned or branched

storege- iCThepioliyd d:dntmwatolqydrc;asstkiaplgﬁtde‘amam%e&ﬂor@ﬂmbﬁﬁ@dﬁ?@ﬁ ed C
-C7 al kenyl, straight chained or branched C -C7

songd, kit Imakééfﬁrﬁhg apndcifzloky Hiffi@B-a@Y time pakimiwgocycl oal kyl ,
C3- C7 pol yfluorocycl oal kyl, C5-C7 ecycl oal kenyl ,

iggﬁé%m5@§%%§ﬁgyx& éﬁﬁﬁereln eaci£§1|s %ﬁﬁipeﬁdgnily
Rt SO I B bRt
ey PRI SR R e%*‘ﬁ%s""%ek s
cllel gonso gmld;e@%%w&@wﬁ%ﬁgsgag& sF e %ﬁa%! 3‘1&“6‘1
5B GR S0 TBRR HE 5S4 TBHE G B S
Qe Ly BB P s 9 q%m@?%%ﬂ%o?&%ﬁ% trrmersf‘e‘% &
accgs%%lejrgr %agggﬁgal 1 at pres%% lalszl kenybﬁfortul\lg(aﬁly, the -ORt

(CH2 CH3 wherein each mis nde,&ndentl an
display %cgeéps qﬂﬂéﬁp@a@é deviges é‘le@%]ie\?%mf’?ﬂﬁﬂﬁf]d BrgyeRt @ E)Pse% 8’H¥

invention, the term"heteroaryl” is used to Pde
limfted emeolsest, iragh adsarnbies Rt etRtOPHYE ttff?é‘lail¥r§‘§/

contain one or nore oxygen, sulfur, or nitrogen atons.
thaprvarpble Sromfwadbergesoar yl  groups i ncl ude, but are not

limted to, furanyl, thienyl, pyrrolyl, oxazolyl,

t hi azol yl, inidazolyl, pyrazol yl, isoxazolyl,

i sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl,

pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, and

triazinyl. [0041] In addition the term"heteroaryl" is

used to include fused bicyclic ring systens that may

contain one or nore heteroatons such as oxygen, sulfur

and nitrogen. Exanples of such heteroaryl groups

i nclude, but are not limted to, indolizinyl, indolyl,

I soi ndol yl , benzo[ b]furanyl, benzo[b]thi ophenyl,

i ndazol yl, benzi m dazol yl, purinyl, benzoxazolyl,

benzi soxazol yl, benzo[ b]thiazolyl,

i m dazo[ 2,] -Db]thiazolyl, cinnolinyl, quinazolinyl,

qui noxal i nyl , 1,8-naphthyridiny| pterldlnyl

A ~
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(2000) Annu. Rev. Biochem 69:373-98). RTKs are known

to be involved in the devel opnent and progressi on of
w@ewened7sd orms of cancer. Li nost of the RTK-rBCHUSH06/046911

cancers, there has been an anplification of the

receptor protein rather than a nutation of the gene

(Kobus and Fl em ng (2005) Bi ochem stry 44:1464-70).

Protein tyrosine kinase 7 (PTK7), a nmenber of the

receptor protein tyrosine kinase famly, was first

| s@hatedbsfdQiaphRbd ﬁ%@oﬁ%h@ﬁﬁgwélﬁ&l anelq etnened Ry
RTPCR (Lee et al., (1993) Oncogene 8: 3503-10; Par k et

imag8iles @dlr%?e@antalrongh &Qﬁ&;@cﬂéﬁs 235- 9). Separately, the
gene was cloned from human col on carci nona-derived
cell lines and naned col on carci noma ki nase 4 (CCK4)
( NRJSMMARY O THE INYBATION: ogene : 21 79-84). PTK7
bel ongs to a subset of RTKs that | ack det ect abl e

C aAf A tlebEthb WrQind ShdpriRBENAGEbY brbVid QU miflads Bre%ngﬂéé
transduction activity and is thought to possibly

web lﬁp#e% b fbrdSe Al cAfPRSAN Mol ecul e. The nRNA for
was found to be Vvariably expressed in col on
carci noma derived cell |ines but not found to be
exXp pesEiegce with-aaeambeiirnet. adBicgns mededis pravidsd &ir enadyzing) |
supra). PTK7 expression was al so seen in sone nelanona
manipigpting] snqdeseseriia puTEreAiaiabiterp sivel ppgeas pifser cepgpter filg oo7)
Int. J. Cancer TVLO61 -S). An alternative:splice form
user.\eepntnyten flet wolbes aeghress detripvade fhe pagats aanibized by dnage
cancer cells (Jung et al. (2002) Bi ochi m Bi ophys Acta
procepgFQtechiBiesR)identify ahldeht mlem@herﬁﬂtK%lm s¢gentd Eadh dfthe
hi ghly overexpressed in acute nyeloid | eukem a sanpl es
pluralityi df cehereTii stomerds is alapped (t@ @ZEpo@Hing cortatar epdeRegnents for '
10: 1241-9). By i nmmunohi stochem stry, tunor specific
the web aagei Ayleot IEIGT thapbradits el svgkenisis kalestd for teakdmyink afige
pancreatic, kidney and bl adder cancers, as descri bed
web page POF wWeblphgedaitherordid@n 04 the 89 Ry sdheando phiomigé y filtargmt s
t hat recogni ze PTK7, and net hods of using such agents,
reformptieddemeseatationSsd thewriyindfpagdie | nventi on The present
i nvention provides isolated nonoclonal antibodies, in

D3 LLeHl AL JHTRALTORBGL00R! o ADklPad) gigqymghg;ese%tgn L

HUNer OUS
B S B R TARS
s SRS SR Gl St o LB s -
proc S RRT 1D e CenCHES (B Ao i SETOLT BT PHRPERfay,

or ant i bi nd ortion t erein th
segmghit Jﬁffztm? agm%ya‘&@ll?ygoé Eoh B eSS b TR PRI 2

é& bi.nd n§ tunnr cell line (ATCC Ace No.
the weppas A raww%ﬁha §ptedieFtight i body is a human

anti body, although in alternative enbodi nents the

arth bROGybodRtent) thedlisPlay pWidadY liHag6 actesEhbd®BHdngs iant i body
or humani zed antlbody In nore preferred enbodi nents,

memo‘i')hﬁ R el 120 Blyio RTiBEkS, fot, WilnaE:" dthéMon@Eﬂ fadntiffed RoA oELSO
4.0 nMor less or binds to WIns' tunor ceFIs wi th

an EC50 of 3.5 nMor less. In another enbodi nent, the
anti body binds to a cancer cell line selected fromthe
group consisting of A-431 (ATCC Ace No. CRL-1555),
Saos-2 (ATCC Ace No. HTB-85), SKOV-3 (ATCC Ace No.
HTB-77), PC3 (ATCC Ace No. CRL-1435), DMs 114 (ATCC
Ace No. CRL-2066), ACHN (ATCC Ace No. CRL-161 1),
LNCaP (ATCC Ace No. CRL-1740), DU 145 (ATCC Ace No.
HTB-81), LoVo (ATCC Ace No. CCL-229) and M A PaCa-2
(ATCC Ace No. CRL-1420) celd lines. In another
enbodi ment, the invention provides an isolated
nonocl onal anti body, or antigen binding protion
thereof wherein the antlbody Cross- conpetes for

. Ny s~ Y T T




(d) a light chain variable region CDRI conprising SEQ

ID NGO 24; (e) a light chain variable regi on CDR2
weowpiewsng SEQ | D NO 30; and (f) a |ight chaiPCT/US2006/046911

vari abl e regi on CDR3 conprising SEQ I D NO 36. Anot her

preferred conbination conprises: (a) a heavy chain

vari able region CDRI conprising SEQ ID NO 12; (b) a

heavy chain vari abl e regi on CDR2 conprising SEQ ID

NO 16; (c¢) a heavy chain variable regi on CDR3

webQapR I T ieAlgn S{en D 1Y p; fﬁ)de@a hi Bﬁi‘twsﬂ)lﬂﬁj/ B idisli@PrRus
regi on CDRI conpri sing Q | DNO (e) a light chain

area\(Bé.] BkinBnd] BtoRibn GREh SO o3 'd&glls% atifd NG Brtextaid of th)e

a Irght chain variabl e regi on conprising SEQ

dlspl‘el%@ﬁ'snnﬁﬂﬂ{e@@ﬂ 1PERNVaALRH, HORR LPRELRT PG IR ﬁ%m eﬁ%@e &

heavy chain variable region CDR conprising

facelN@sdids
e 13y 0 i GRLD WEHIABAS S o

of ﬂfc@gir% QQR@M%QEKR&' 1k %lé‘%@tdr{:?o §Eé'dlf%gc%\r’é§ f%é)tﬂ{} chain

vari abl e regi on conprisi ng

anoﬂqér%ﬁlbo&ﬂéhﬁﬂ%é egbﬁﬂr %&h B mr\rp AJ&M@DFGD

; and
acco?&’aﬂpef\!vﬁﬂé‘&he Jf'é)s&@l §18m%§‘5%9&&ear 1% ef e”ed combi nat i-on
conprlses heavy chain varia Ie regi on CDRI
qﬁ@|5|ng SEQ IDNO' 13; (b) a heavy chain variable
egihser apbRthetlorpics mdeV@E\gES D thQresant inveatjonarcdsaariped -
chaln variabl e regi on CDR3 conprising SEQ | D NO 21;

D.

- belgwyvith refprgiee tothadrwings.i abl e regi on CDRI conpri si ng: SEQ
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I'D NO 27; (e) a Ilght chai n variabl e regi-on: CDR2

co i ght chain
va%lﬁ'ﬂﬁs %ﬁEﬁﬁg“(INb Q I D NO 39. Anot her

preferred conbi nati on conpri ses a heavy chain
vari’gbl & ardegramllegraalngc@n%ﬁwisqfrﬁ@e@m Wb g ibdccofdancen
heavy chain variable region COR2 conprising SEQ ID
withjeper@abodisentofitisayssend invientionar i abl e regi on CDR3
conprising SEQ ID NO 22; (d) a light chain variable

r egiiaM SRRowRIER] bR tinERadrih E\llgét%%n% gﬁ) |\|8%§ h{“ glrg,,gg ?al n

vari abl e region CDR2 conprisin )
welﬁ%lgb %c&ﬁ‘ﬁh@wﬂl@Eﬂe@Mb@dlfn%gﬂ 0991 %;ﬁf hS ing SEQ 1D
her preferred anti bodi es o e invention, or
antlaen blndlng portions thereof conprise: (a) a heavy
chdilyt 3/ pidisstem Hesyriing acfslipieb Bizagnd the seemeniaticncifdhe page
sequence of SEQ ID NO 1; and (b) a light chain
into, s Abacsordangp Bith eursrtiodimegt ofies presertonvniiah. sequence of
SEQ I D NO 5. Another preferred conbination
COIRNGS SOSand A l, rising
GaB o G i %éEs@fohﬁQ I\%m%ﬁ@ﬁe%&tr[(bg P

the am no acid sequence of
accbr el wERBhIbriRl AN & eGAl QR iR S Y the ami no Caci d
sequence of SEQ | : ot her preferred combi nat i on
ri ses: %a) a heavy chai n vari abl e region
$.9irryd O R erealingrmnsdBistratingduesfomaton BEQtha@de2; and
(b) a light chain variable region conprising the am no
funefiepsiingieepudanesewithf ongBELedIMMDOT the presinhwerioef er r ed
conmbi nation conprises: (a) a heavy chain variabl e
region conprising the am no acid sequence of SEQ ID
NG 3; and (b) a light chain variable region conprising
the ami no acid sequence of SEQ I D NG 8. Anot her
preferred conbinati on conprises: (a) a heavy chain
vari abl e region conprising the am no acid sequence-of
SEQ ID NG 3; and (b) a light chain variable region
conprising the am no acid sequence of SEQ I D NO 9.
Anot her preferred conbinati on conprises: (a) a heavy
chain variable region conprising the am no acid
sequence of SEQ ID NO 4; and (b) a |ight chain
vari abl e regi on conprising the am no aci d sequence of
SEQ I D NGO 10. The anti bodi es of the invention can be,
for exanple, fuII-Iength antlbodles for exanple of an

- Al +«
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the central nervous system (CNS), tunor angi ogenesis,
spinal axis tunor, brain stemglioma, pituitary

W@ a@noeHs0 epi der noi d cancer, squanous cel |l canP@&F/PS2006/046911
environmental | y i nduced cancers including those
i nduced by asbestos, e.g., nesothelioma and
conbi nations of said cancers. Oher features and
advant ages of the instant invention will be apparent
fromthe foll ow ng detail ed description and exanpl es
whi FIGS sé10atlddbBgd dibahOiligtfaugehtrastolrhatioh b thathdhQical
contents of all references, Genbank entries, patents

fundiichs Mhdrﬁﬁeﬁwﬂﬂb&ﬁnb@@lﬁ{ehﬁﬁﬁ}l%erﬁ idvestidnhr oughout
thls application are expressly incorporated herein by

ef f Descrjption of the Dravvlngs Figure A
ﬁé%mw% sy bty PO I PRI RO
aC| d se Q ID. NO 1) of the heavy chain
h"Q‘H}e B@P&’ﬁe‘ﬁfm’?ﬁé’%@ and 3G8a human nonocl onal
anti bodies. The CDRI (SEQ ID NO 11), CDR2 (SEQ ID
NO HIE) 8 BRdi:gRR3llsHERd R od@ntiSal 5edicats. ar e del i neat ed
and the V, D and J germine derivations are indicated.
e.l B shows the nucl eotide sequence. (SEQ I D NO 45)
ond tirs 6 g At ety P ey SOt bigy FRght
cha varlgﬁl e region of the 3G hunman nonocl onal
viewph °GHE- CDRI (SEQ I D NO: 23), CDR2 (SEQ | DNO 29)
and CDRB (SEQ'I'D NO 35) regions are delineated and the
V. ang. I igediaghn @hdestingalsideRewadre disprR saéedOvievriramie 1C
shows the nucl eoti de sequence (SEQ I D NO 46) and am no

ciroalak Hst&%w@ﬂ@ee iBEGeE En Rt Ffihd PG edtigREtigahal n .
var| abl e region of the 3Ga human nonocl onal anti body

%&ﬁ?lﬁ%ﬁ%ﬁ B AL HPEHaEFeRT ) B EVOLOcHRE 3

iine derivations are indicated. Figure 2A shows
list ghaéc?f%‘F"eg’cﬂ? R cbgimR %(@@st?%‘mt@) and amino acid
sequence (SEQ IDNG 2) of the heavy chain variable
r egllGn1 20§ a dibgrard Dustrating A sl ARG T8 Hewoh Hisplogireed h8d COR
(SEQ IDNO 12), CDR2 (SEQ I D NO 16) and CDR3 (SEQ I D
ellipoalA() inaO@kdanc vitheond emboBAtEdf 4B Prebdh€inVentibh.and J
germ i ne deri vat| ons are indicated. Figure 2B shows

l. d d id
seqil ﬁéése%’ g : ARty sty %gl q?ag'ﬁw‘e‘% nlaﬁ?yd T %811 (m
4D5 t T
eﬂll(t’g%@%}n‘ﬁ% (g%dec ugt?n m)(?r C on%liyran i body. ‘(@%Q

regions are delineated and the V and J
presﬁ%‘i'lﬂ’fei“ﬁ ‘derivations are indicated. Figure 3A shows
the nucl eotide sequence (SEQ ID NO 43) and am no acid

SeqUBIas { Sigwh DudEtid) aside VRE P8 éWe BRHIRY sakh aBA Bst
regi on of the 12C6 hunman nonocl onal ant1 bodi es. The

haviaPRicets SRR dr@ndvitiBine dBBdin{eRERiHePrd¥ Rt Ifknind CDR3 ( SEQ
I D NG 21) regions are delineated and the V. D and J

geg_,?('ll;Tl e d rlvatié'ons are indicated. Figure 3B shows
Jei o tirem watng & sidaipey ofn Walsshs@wcw,ﬁed b d
uence (SEQ ID NO. 8) of the light chain variable

havﬁ“& IErfacsts i PFéOffms it easebAdiRIG ptthe prAtentiBYPRtionthe CDRI
(SEQ I D NG 26), CDR2 (SEQ IDNG 32) and CDR3 (SEQ I D
NG 38) regions are delineated and the V and J germline
derivations are indicated. Figure 3C shows the
nucl eoti de sequence (SEQ ID NGO 49) and ami no acid
sequence (SEQ ID NO 9) of the light chain variable
regi on of the 12C6a human nonocl onal anti body. The
CDRI (SEQ I D NO 27), CDR2 (SEQ I DNG 33) and CDR3 ( SEQ
I D NO 39) regions are delineated and the V and J
germ i ne derivations are indicated. Figure 4A shows
t he nucl eoti de sequence (SEQ ID NGO 44) and am no acid
sequence (SEQ ID NO 4) of the heavy chain variable
regi on of the 7C8 human nonocl onal anti body The CDRI
(SEQIDN014) CDR2(SEQIDN018) and (SEQID

RIS M\ T 1 ~



10

15

20

cell lines. Figure 22 shows the results of a cel
proliferation assay denonstrating that

W eoo7/6776Mj ugat ed hunman nonocl onal anti - PTK7 aPtT/08m0€646911
kill cell lines expressing lowto high |evels of PTKY
expression. Figure 23 shows the results of an invasion
assay denonstrating that anti-PTK7 anti bodies inhibit
the invasion nobility of cells expressing PTK7 on the
cell surface. Figure 24 shows the results of an in

Vi Y15 b b R diasfRoliiatating & sidy vieke oDnsibway dispdaytshiatn, and
anti - PTK7 antibodi es conjugated to a toxin slowed

rota{eH HeRpual MBI @BESHEh O dnfboRiRREY of eeiptesem imventidni gur e
ows the results of an in vivo tunor xenograft
stuq% denonstrating that antl-ETK7 aq%%?o%lg
c ofi]GidAtsealiassmy g iatine & Figosgw CLauFgr SR 55 "*8‘@ #si on
in breast cancer, Detailed Descri %lon
dhmmﬂéﬁmn%ﬁmﬂhné%%“%@ﬁ%%%weWﬁ%mﬁﬁﬁ@g Wmmﬁsgﬁpﬁgﬂ“relates
to isol ated nonocl onal antibodies, particularly human
invantierocl onal anti bodi es, that bind specifically to PTK7Y.
In certain enbodi nents, the antibodies of the

| NYRRtRGY, W&}Qﬁﬁﬂ&ﬂﬁn@ra ThEM A ofl &gink@aplatd Enhandingnedh
properties, such as high affinity binding to PTK7

pag@ﬂlde(c%daﬁl&ewﬁpéﬂe'eﬁ%o&l&eﬁt@ﬂﬁ'pﬁres@ft awtdiiogf tunor cells in
tro or in vivo. In certain enbodi nents, the
antlbodles of the |nvent|onware_oe L ved 0
pa DH A& Bl AR P ‘ DE PRI - =S E%ences
and/ or conprise partlcular structural features such as

CDR EBQOR foR AR mhaRlk ROdRAItD bRrad erbddivgenacifthe invention.
sequences. The invention provides isolated anti bodies,

Exd B RQP e PleforBl bitbdsHsHk AOTuBOEIRS the bETITIPAGIY] degabgss
and bi specific ol ecul es conprising such antibodies

Wh‘ﬂg e RRALIRGEN b §aLrite PO uhbidA SvithARds@prefened ériddiments, it
anti bodi es, imunconjugates or bispecific nolecul es of

wilf l%%nﬂ&&g&itthﬁ Rt-is i SntéAAE RNt S entiof kduelSpreferr®t hods
using the anti bodies, such as to treat di seases

em§éﬂﬁﬂ%1‘?ss dﬁ%&%‘h‘cmﬂz Nt Q Ergé{de& Rabydr AR rRAOSLRbJifBARNY, hed

e nore readily understood, certain terns are

eqL%\LaIeI:i{s aﬁﬁfﬁ# Ebelﬂclu%q %ﬂﬁﬁnocﬁé‘ boistehi Bobd SR iBVtiSeis cfeﬁﬁédfby

roug etail escrlptlon The ternms " PTK7"

the3 a D% na & tidkns. ah ?xglfg‘lﬁ)%nlléqée% ah Qlﬁﬁplloﬁ(s POGAd RediNER set forth

rants, I1soforns and speci es honol ogs of human PTK7.

in %’gq,r % droxﬂge YihofdH d8RLh A0 déﬁﬁ’e ;ﬁgseﬁthﬁvehﬁﬁﬁe At pRsdHRY, 1N

il cases, Tross- reac PTK7 from speci es

mvgrmoln ggg Igggra%n?githgu@ so(ffer c%r%}l ¢ &QQQ CIH% ils. tIH Gther

€ Co spec or one or nore

msgg&gowﬁ N a@g@mxmyeg e%@a aefﬁﬁ@&m Rl HiliHot foy PES

PHIRRACt e conp ete ami no acid
uence of an exe ar. hunan PTK7 has CGenbank
% "%ﬁBBPS%mO ﬁ‘é‘éﬁ'l (SEQ ID NO: 58). The term
|nnune response” refers to the action of, for
exanglioald Yeyiopiberyin dsy thanishaye the prisis dtaivings bk tuserals refer
phagocytic cells, granul ocytes, and sol uble
to NRGIREOTIR GRS dpams dBeirdd did deebipddern drused o ifestrate
l'iver (including antibodies, cytokines, and
conplenent) that results in selective danage to,
destruction of, or elimnation fromthe human body of
i nvadi ng pat hogens, cells or tissues infected
wi t hpat hogens, cancerous cells, or, in cases of
aut oi mmuni ty or pathol ogi cal inflanmation, nornal
human cells or tissues. A "signal transduction
pat hway" refers to the biochem cal relationship
between a variety of signal transduction nol ecul es
that play a role in the transm ssion of a signal from
one portion of a cell to another portion of a cell. As
used herein, the phrase "cell surface receptor”
i ncl udes, for exanple nDIecuIes and conplexes of
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framewor k sequences. The term "human nonocl ona
anti body" refers to antibodi es displaying a single

whemdioerysepeci ficity which have vari abl e regi oPGT/US2006/046911

whi ch both the framework and CDR regions are derived
from human germ i ne i nmunogl obul i n sequences. In one
enbodi nent, the human nonocl onal anti bodies are
produced by a hybridoma which includes a B cel
obtained froma transgeni c nonhuman animal, e.g., a
vaticua fageR ot theniveition N 3y m@xamgmaﬁmemmduﬁ& RAl@tRedRN
heavy chain transgene and a |ight chain transgene

ond drawiilg by R0 aﬂdﬂﬁﬁ, lek&dpt While 68drivise AR ale® bFWher&GHE TRicAANt
human anti body", as used herein, includes all human

inhaRhilyaehisis ihddaforA0R oPhe RAkRt 1% BE ﬁlﬁﬁles%od BlLAbE e dires
i sol'ated by reconbi nant neans, such as (a) anti bodies

maly $©hdbRd ol e GRELAIRd ﬁﬁhé‘ﬁhbo{iﬁnéﬁt& relﬁesgﬁ’cls{?ﬁ)ﬂlet QR FlaSres, as if
transgenlc or transchromosonal for human

thely ERITRG) i0Rtbied iOIRAE Fioliks. @nﬁ@é?&th&@ﬁ@nﬂ %@&ftﬁéﬂd %‘bﬁg%frg om

(described further bel ow) antlbo Ies 1So

| not{ le@RaB 1y §daleC A, dﬁﬁe@ﬁ%ﬁﬂr&i@&fdtoﬁ tlfe@ivﬁf?%a& 0 ?ﬁ%lgléhetg be

.. antibody, e.g., froma transfectona d
50l fatorial human
hmgn F%%ﬁ%u%ﬁ%?g?§lﬁ&ﬁga“g?ﬂgﬁ%|Eﬁﬁhes pr epar ed,
expressed, created or isolated by any other neans that
i anﬂe\PéeS@% [ivestiog Pervidgs ﬁﬁ!ﬁthpdmﬁlrmjm Fou fifteringeved pages.
sequences to other DNA sequences. Such reconbi nant
elet{prigrich Aequpenis.@s othercompnler bt for pregghietion o usdri &h t he
framework and CDR regions are derived from human
accgidpter Wik alﬁmﬁﬁmbwlewi g Wﬁb%@wsen@@ﬁler $uitaldg corefignred software:
enbodi ments, however, such reconbi nant hunman
applipatiop ettieves 2eieh toge Hu M]‘emng@dd fikers 1t indrder ¢o provide e nesginszed
(or, when an animal transgenic for human |1 g sequences
VwWE%@&@dﬂmﬁﬁmeﬁw $batas, h webmdgageni@sing jnadnpl lanusge thae
am no acid sequences of the VH and VL regions of the

despihsoihd layewitof vartonhaigicassuclr & tsg gueges,end biaplics iwkickiged,

derived fromand related to human germine VH and VL
analyeeyl te misetfy sepmentsoind mabrawravith/at doastdhe Sgmbntenhdneedrunman
anti body germline repertoire in vivo. As used herein

Yokl 39{%%1%%1%%%%1 Ry RS oS e
wieh B SRR Ml ?ﬂ%%%fﬂi%@%f T A

term"an anti

b h h dy

pfefé%‘s% S 5%315? . “éa R Aot &ﬁmvmwwmg :
ti t f di fi d
P°t?n8?15?8f1%@w§ Rt o Vr?lﬁ{s%fﬁ?méa%% Brefprabfi At Histearg Tl

antlbo and .anot her ent or antibody. The term

other markiR %1 ﬁ? % 6 9““} tl?er?tc%“ﬁ%?éﬁv‘%rénF‘@‘P@?astadVe page.

Th lﬁ%lbodles n_.whi_.c B CDR sequences derived fro
royghout hespecification, for dluskstive arheses. A e e@ua@wﬁe will by

have been grafted onto human franmework

desgf@’a‘i%%@\;‘ TRerr<pmBls &1 nof puigreedde ke Hagingrhomewirs Thatcoped
may be made within the human framework sequences. The
term"chineric antibody” is intended to refer to
anti bodies in which the variable regi on sequences are
derived from one species and the constant region
sequences are derived from anot her species, such as an
anti body in which the variable regi on sequences are
derived froma nouse anti body and the constant region
sequences are derived froma human anti body. As used
herein, an antibody that "specifically binds to human
PTK7" is intended to refer to an anti body that binds
to human PTK7 with a KD of 71 x 10 7M or | ess, nore
preferably 5 x 10 8Mor less, nore preferably 1 x 10"s
Mor less, nore preferably 5 x 10 9 Mor |ess. The
tern1"does not substantlally blnd ‘to a proteln or

o S S S L,
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(b) a light chain variable region conprising an am no
aci d sequence selected fromthe group consisting of
WEEQ7OEY7B0s: 5, 6, 7, 8, 9 and 10; wherein thePerUs0O6§46911
specifically binds PTK7, preferably human PTK7.
Preferred heavy and |ight chain conbinations include:
(a) a heavy chain variable region conprising the am no
acid sequence of SEQID NGO 1; and (b) a light chain
vari abl e region conprising the am no acid sequence of
the varRE@ehbb MRS ofthe inddntidn ReAVYee RAhdludeand @b oRaryedorimoof
conprising the am no acid sequence of SEQ ID NO 1; and
' . | Rsc¥idfiveARioRades Gir QRb pARPWitBoud Ymithionam no
markuglgzi)néﬁglég%%%égmg#&s\é% I D %% or (g) a heavy chain

i ' S1iz6d MGir bRE mAKup Bndloeh SHEICASGTIML
F‘“’%‘?E‘E’%Q%‘%‘G%%?&a}%g (b)Z a l irght cha?n %g?i abl e region

(handl%gcgﬁégicg h@&u{) Eﬁ,%l\?a%iz)%d NI (M8 Refup lanSRQE ) i Wex 7;  or

eavy C vari abl e regi on conprising the am no

methody Jie%rgalgﬂ H&OG ?nagfbe §E@ol#' Rs Qi paQ&@_ot(e*&)in ﬂx_oéé 16kphagehai n

vari1 abl e regi oh conprising the am no acid sequence of

SEQ ID NGO 8; or (a) a heavy chain variable region

c Birprpesengorehibe and pege peaferelvepicerg et vebmees NER23; and

(b) a light chain variable region conprising the am no
prelimamgrgstepsq GetherprofesSEONEE, tobowse trapsiatesor Fragers the fiipin

vari abl e regi on conprising the am no acid sequence of
code SEQPEMIiNI ghe camglefehyebaaid tgigencetiadnimags ¢TAk e R2&T- on

conprising the ami no acid sequence of SEQ I D NO 10. In
Next, anatalysis 186i petformed en thaveh pagsio idesify adsreahiesipsdinds t hat

conpri se the heavy chain and light chain CDRl's, CDRZs:
preferaliig b@DRS®Es G 18S8rez®E8 &n fufBE detai U8 anglyggyil hmqferp@’ or *

conbi nations thereof. The am no acid sequences of the
segmefhERIRh Bage fintd G8olle8tE8al 07 4DEhertM@Bzions 108 i thhWe &8 ar e

shown in SEQ ID NGs: 11 (3& and 3GBa), 12 (4D5), 13

5 A s i sy
12C6 T . ' :

redra\gegea%ﬁ?%jf%s??e%@g Pty s B AR 4P P e

sssoffig 9 pReni SLAT RSt QTR R P |

o 35 TR P b R

et P B B AT A 52

am no aci. eqguences of the Vk 3 a,
soroci bR B USEmaR Iros eat e e 10 e . 26,

30, 31, 32, 33 and 34, respectively. The .am no achg
rodraB EpESAELRICSBRIS] fpdhapes i gy e anore SyBle gyt

12C6a and 7C8 are shown in S I . 35, 3 37, 38,
or thewugiaintsad ,therdég%% SFESFe |F§¢ exmgfeng?gf@g SSFEN g)la%gé provided

del i neat ed usi ng the Kabat systegl(Ka t,.E. A, et
on a prtable PG ONicYsTGRIIRENGHIMBied et B’i‘sﬂaﬂﬁ&mw Rt
Interest, Fifth Edition, U 'S Departnent of Fbang and
may b didiqulerimpessible tNPIaSTRE N} FHEEREPASER 099 digtapsereety Then,
that each of these anti bodies can bind to PTK7 and
that antigen-binding specificity is provided primarily
by the CDR, CDR2, and CDR3 regions, the VH CDR,
CDR2, and CDR3 sequences and Vk CDRI, CDR2, and CDR3
sequences can be "m xed and matched” (i.e., CDRs from
di fferent anti bodies can be m xed and mat ch, although
each anti body nust contain a VH CDR, CDR2, and CDR3
and a VKCDRI, CDR2, and CDR3) to create other
anti - PTK7 bi ndi ng nol ecul es of the invention. PTK7
bi ndi ng of such "m xed and mat ched" anti bodi es can be
tested using the binding assays descri bed above and in
the Exanples {e.g., ELISAs, Biacore analysis).
Preferably, when VH CDR sequences are ni xed and
mat ched, the CDR, CDR2 and/or CDR3 sequence from a

o .
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CDRI and/or CDR2 domain(s), alone can determ ne the
bi ndi ng specificity of an anti body for a cognate

wa@niorgertsand that nmul tiple anti bodi es can predpCr/akiog6/046911

be generated having the sanme binding specificity based
on a common CDR3 sequence. See, for exanple, Klinka et
al, British J. of Cancer 83(2):252-260 (2000)
(describing the production of a humani zed anti - CD30
anti body using only the heavy chain variable domain
redrm f@fy sEEHéri A @n@ktandeBR9, fandxanpidybeKimidi jo @y deef thet
Bi ol . 296: 833-849 (2000) (describing

1denf1§éﬂ@8?ér£}ﬁ‘ Petgldﬁﬁ’ hitd@hécAdapleyFarpRyifs e oridnEisddiated with
ant i bodi es 'using only the heavy chain CDR3 sequence of

that K%%n A1 ﬁgﬂaﬁlteﬂuﬁl' diker M%"lce@ L pRlity Ug13ns&i‘ﬁ bdghRay Inay be

er et. Proc. Natl. Acad. ScL S. A 95:8910-8915
preséx&e?igo%)thé z‘g@x‘g O iRbIBgsFeeh %Bﬁ wit@fie PHaZ8d batitholtthegri n
v anti les Using a heavy and light chain variable

asso@g?le . % mﬁ@.zm e%waﬁne@gummewfrég;o@ h@¥thd QR dAVB09

er anti bo conprises a distinct

inte%?t%@ Qs%e%rg Exte%n%ﬁ thla% sqf%(«riﬁlg R BeaSaRaR] Br OF user are

sanme epitope as the parent nuring antibody

ﬁlteredtorl]t A g fn'o?éh%{h%%g aﬁ e%dé?‘ét?&ﬁﬁat%@@ar& Benbids ent

I he “an as et a Chem Soc.

possél%% )Ppéca%io a@xé eu(e:ll‘x:zan(:9 Aﬁ}en&e%'tg‘ Gl %o r“k E1 %)E@en%ﬂaﬁ.mi.n B

lon to antigen -

S|gn|f|cant co
.bi ndi ng) ; Barbas et al., Proc. Natl. Acad. ScL U S. A

92FEG2% 2558 diegrsosiusainscietB ofg e dgE Ateringg Vo PRESHYY - -

chain CDR3 segeunces of three Fabs (SI-1, SI-40, and

| accdBlan@2yittagymiembbditmentent thylpaasent inventioNAInially acpaplRis zwy page:

chain of an anti-tetanus toxoid Fab thereby repIaC|ng
202tietriexddsind stgreth éavhedinai spitaGioREenznmyibufErohen. it dashyd tgt
the CDR3 domami n al one conferred binding specificity);
pag@id@ndbized ePrefetably] the dnalysismiftha oteb pdgs Tompdsey 4o applggen of
(describing grafting studies wherein transfer of only
imagdi@ofeinstechhiines tCRIgheol a randoend émbgepoheyagrbiodn the WehipageNA3
to a heavy chain of a nonospecific IgGtetanus
mark@Xiahglagel Ndi ng Fab p313 anti body was sufficient to
retain binding specificity of the parent Fab). Each of

thse rg&f,@gggt; o3 JEL0Y %{%{g@%@ﬁ@&i 6 s B R

ng y, e present ention

d
d é%'w S R e Y?‘%r%‘?ﬁ%dgﬁ?"‘ééﬁy

der)j f h
eripaHaM O B § déog%?.woﬁ%%s&%@). R s
‘to PTK7. Wt hi t ts, t
progsP YA ta@giwa%?ss R T R U A e?m'r e
heavy and/or ht cﬁg CDR3 donahg froma nq? human
rendgird; imagnof the l‘f&‘ﬂ‘e Bagg- (1BeEpshnalyss oy WEBWPIW &r&in the

nonocl onal antibody is capable of s i fi |ng

perfognETRAe SEHEIAES O PeCRBB O ERO L0 O AT @Bage
anti bodi es conpri sing one or_ nore heavy d/ o

froms [ unalemFTMHaede) Rees mpibe dinlanssAh usefit: b/gﬁk'ﬂ jheé Oé’e
capabl e of conpeting for binding with; (b) retain the
functional characteristics; (c) bind to the sane
epitope; and/or (d) have a simlar binding affinity as
t he correspondi ng parental non-human anti body. Wthin
ot her aspects, the present invention provides
nonocl onal anti bodi es conprising one or nore heavy
and/or |ight chain CDR3 domain froma human anti body,
such as, for exanple, a human anti body obtai ned froma
non- human ani mal, wherein the human anti body is
capabl e of specifically binding to PTK7. Wthin other
aspects, the present inventd on provides nonocl ona
anti bodi es conprising one or nore heavy and/or |ight
chain CDR3 domain froma first human anti body, such
as, for exanpl e, a hunan antlbody obtalned fron1a

I LT
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to the germine sequence, due to, for exanple,
natural |l y-occurring somatic nutations or intentiona

WO pao7io6Ist i on of site-directed nutation. HowevRECT/US2006/046911

sel ected human anti body typically is at |east 90%
identical in am no acids sequence to an am no acid
sequence encoded by a human germnline i nmunogl obulin
gene and contains am no acid residues that identify
t he human anti body as bei ng hunman when conpared to the
of thejmperition & rohtphediglitebtyl annlysamefitee drawelpagecpuelnsesf thf drotther
species (e.g., murine gernine sequences). | certain
page cas@ther seghmamanonaedhhiqed ys prefyrde VHeb pagadescBRps o¢ even
at least 96% 97% 98% or 99%identical in amno acid
gencsmiby uestroauted. Thee isathe storciud id nstegpreat entinicadegk Dyratvhe
germ i ne i nmunogl obulin gene. Typically, a human
Desigiatsi dfien wsedemdate dlisfial athadsaapioup itbrag olhalpaes. Hpacdypicfeered
sequence wi Il display no nore than 10 am no acid
analydlis fidchiiigins @se the amdatieisaflinithods toddagiGuahcentesiad adhby
the human germine i nmunogl obulin gene. In certain
web P28 EWithbliteelhd et Nthe RRAYoMRYinthnSiph RYntBdledBNifctidean 5,
or even no nore than 4, 3, 2, or 1 amno acid

identéyihg @JeRAE By Edn@Rd H&Skg@d'ﬂnm Bol&C bldcl&%ﬁtb@ﬂ @R wWeee dedained he
gernm i ne i nmmunogl obul i n gene. Honol ogous Anti bodies In

bmd%ﬁhn@ﬁﬁﬁhﬁhoﬁﬁggﬁlnEnt an anti body of the invention
conprlses heavy and |ight chain variable regions

ri.sing am no acid sequences that onol.ogous to .
Q?%meﬁéeraa?%a@%%eﬁa et gipe BF ef)@rlﬁqe@ag%tﬁt% diest o
scri bed herein, and whereinthe antlbodles retaln the ,
Meﬂ)&@s?fr T BRI E OB Hith PRSPiSP (1SRIEY recph ST gximplep S
anti bodi es of the invention. For exa
screeiim JRPRATIG 91 hegliiptiu of %Pﬁra0§%}|cameﬁerrﬂsﬁ&atr@ﬁ1&|de‘a?ﬁ PB&RF or
antigen binding portion thereof, conprising a heavy
to thosg of %ﬂtalrtbea@leémﬁ & A heiseifull defagh il el pp DR KrslisTen.
region, wherein; (a) the heavy chain variable region
Wlthewlté@sto &a liming dheserrag dgniéfy degiqns of infegeshen JndERCtEO
horol ogous to an ami no acid sequence sel ected fromthe
basisgr E\gpesteof Btarstmay beseiepteduRidtered autpmaticalinby the systin’'s he
l'ight chain variable region conprises an am no acid
proceseqgu Eribe forhertcases th pser mawelicB 096 Hentod trgvngvitha navseaardno
aci d sequence selected fromthe group consisting of
cursc@Rther Psex@put dgyices, orany Syitable hangdhdld devigrchlteimativent | body
exhibits one or nore of the follow ng properties: (c)

t hﬁO& %b g&%{ g%v ﬁaid ﬁcﬁexla Btsp%lét?dm%% E‘t{lﬁpﬁ%@fﬁ) fI{et'rce)(thé]'O 7

Mor |es e antl t unor
I
pmé%?&a%%ﬂ%s%%%z%%@%%‘%%% B ‘%%'?}Ho
U et b
ta: AT RET ﬁl%ﬁ‘*?l%é@t@ PO 58 L RE R
Y0 Or . great er oml .0 the V and i ons of
ad"eﬁt%"em%“és e eé‘sf"")ésé‘ F%“%@EM grg " %X aeg%‘??l%‘éﬁ‘%gﬁ"‘%y
n .g., Site- ted.or I ated
asso“rr{%tt%vg@haee@s PPl BBl B A a1
NOs: 41, 42, 43, 44, 45, 46, 47, 48, 49 and 50,
foll owed by testing of the encoded altered anti body
for retained function (i.e., the functions set forth
in (c) and (d) above) using the functional assays
descri bed herein. As used herein, the percent honol ogy
bet ween two ami no acid sequences is equivalent to the
percent identity between the two sequences. The
percent identity between the two sequences is a
function of the nunber of identical positions shared
by the sequences (i.e., % honology # of identica
positions/total # of posititens x 100), taking into
account the nunber of gaps, and the |l ength of each

gap, which need to be introduced for optiml alignnment
of the tmo sequences. The conparlson of sequences and

I T
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nonpol ar side chains (e.g., alanine, valine, |eucine,
i sol euci ne, proline, phenylal ani ne, nethionine),
whedoaotr’anched side chains (e.g., threonine, vRECT/I82006/046911
i sol eucine) and aromatic side chains (e.g., tyrosine,
phenyl al ani ne, tryptophan, histidine). Thus, one or
nmore am no acid residues within the CDR regions of an
anti body of the inventioncan be replaced with other
am no acid residues fromthe sanme side chain faml
diffenait titepagbst feme thatprovitko dior & Anthpreexpraple.aididiadyerfigemegnts ééen
function (i.e., the functions set forth in &c) and (d)
apftanat @ toseMiss Witepabeinctinduialio assaysediasges dnd dehwerds or.
Anti bodies that Bind to the Sane Epitope as Anti-PTK7
syhbdld @edigy. of the Invention In another enbodi nent, the
i nvention provides anti bodies that bind to the sane

:glt g e onng#ﬂ_a ﬂKZlg e{“bg‘%f‘% mta.pgnc %F%s g&ggf&k‘e Jﬁ@és

T A e

i nventi o

f d enb t. th
s S St
oriipRgiTo R e PReRoral cameg of ik iR afe® SHE R ES 2
I I ti body VH and VL
PSSR OO T BE e o eF‘%@‘%"Q%ﬁ RS g O P
nmonocl onal anti body 4D5 %haV|n g% gggﬁ ces as
thesigwing habitspks hd NE%rexam%} aheﬁyst ?F‘RP “fhe

nonocl onal anti body. 12C6 (havi g VL se uences
“mpgehyghent; woﬁEQow@tmegble 19Xt oR Hnages %@6? a%? t he
nonocl onal anti body 12C6a (haV|ng VH and V L sequences

as $N@thes dmbobidhDN@EocesBorbin Eonfiguit @ ®RRmiatiedlly Ydentfy tieche
nnnoclonal anti body 7C8 (having VH and VL sequences as

E%Q HabltdNGhiat 14, tRhockhor is @aFRG e Veidyntify e aker’s
cross conpe i ng anti bodi es can be identified based on

prEin%hcres aﬁ&beﬂ Yegldds 6f RREESONTAEEHS cNirdcheridtas of heBab pddFegions
12C6a or 7C8 in standard PTK7 bi ndi ng assays.

sel:e%d ﬁﬁ( mgﬁlevﬁhﬁ&%ﬁreéﬁ% Miplgy sckdeh SR\t s Se, Gic Ibdativns of
cytometry may be used to denpnstrate cross-competition

QR bddnfidihied
Sl Rl il pEphaBs e

“lfa%{” tﬁe?(«gxgﬁl}t@ 0SB Lo of @E@n éﬁ%lyr yahe B, tO

ennnstrates e test antibody can

A co{r’géngryg a}@égﬁ Halﬁ%m(g%l mi g%  thelrfBrended BRAdRM by (8 bR n 2

thus binds to the sane

i a@*&@d% P R, I L PR ity @?ﬁ%ﬁ%%yf*ﬁﬁg?

? ahe same epitope on human PTK7 as 3G8, 3(8a,
prﬁB%uS Y %@ 12C6a or 7C8 is a human nonocl onal

anti body. Such human nonocl onal anti bodi es can be

pr edanedrdamd witehahednbeditiescs ddsign tamplaiher rEsGhpnenay be
Engi neered and Moddified Anti bodi es An anti body of the
applivEbesédoon theuseHefrequencyloé visitsap asited Fosévagplena equesbiysited
havi ng one or nore of the VH and/or VL sequences

di scl osed herein as starting material to engineer a
nodi fi ed anti body, which nodified anti body may have
altered properties fromthe starting anti body. An

anti body can be engi neered by nodifying one or

nor er esi dues wthin one or both variable regions
{i.e., VHand/or VL), for exanple within one or nore
CDR regions and/or within one or nore franmework
regions. Additionally or alternatively, an antibody
can be engineered by nodifying residues within the
constant region(s), for example to alter the effector
function(s) of the antibody. One type of variable
regi on engi neering that can be perforned is CDR
graftlng Amtlbodles |nteract mnth ‘target antlgens

S I e
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Preferred franmework sequences for use in the
anti bodies of the invention are those that are
wareaoss@l |y simlar to the framework sequencEST/USEA6/046911
by sel ected anti bodies of the invention, e.g., simlar
to the VH 3-30.3 framework sequences (SEQ I D NO 51)
and/ or the VH DP44 franmework sequences (SEQ | D NO 52)
and/or the VH 3-33 framework sequences (SEQ | D NO 53)
and/or the VK LI 5 framework sequences (SEQ | D NGO 54)
site cadibointetpngedas Alr@oimendstoitk axlgb entsasmidsEriabk@ ths)
and/or the VK LI 5 framework sequences (SEQ I D NO 54)
redra@i fldgo fvolkitbe Misighdizd by moeweichsiedgpemcuding BEQ FHONDIES)
and/or the VK LI 5 framework sequences (SEQ | D NO 54)
less fgebhey vikibed sid€. L6 f r amewor kK sequences (SEQ | D NG 57)
used by preferred nonocl onal anti bodies of the

R S g
e SRR SRS A B
o BB S T TP 21 ™
e A

.that in certain ins&gﬁces it is beneficial..to

: ). Ut at e
selociqgsy areeass i i FIPHE R BTEURGH R RTBRA=ES SRR 5P or

enhance the antigen binding abjlity. t.he anti bagdy
. are aQapied Mgl 2wy 510 Barasnih g bR st Yighle WG sAnppg A

~ 5,693,762 and 6, 180, 370 t een et al).. Another type
visibigify oF deeibally dn pilgs cEPodiments; tg%\%lfﬁﬁofi @de@?H?fbtegﬂ ‘%Sy
acid residues within the VH and/ or VKgERL , CDR2
are adantpd &0 PTEORE PAETDAEPIBHSCHR. PO FORATTOVEL B1H&SBF nor e
bi ndi ng properties (e.g., affinity) of .the anhgggd of
preferanpesirdspendaitly &1 @i corigesian ik SeRsHEBhsdoT TR (RSY 5y
nmut agenesi s can be perforned to introduce the
of selgptedhténein(s) and the effect on antibody binding, or
ot her functional property of interest, can be
evi oy @lifbaisiipl 1Oy MatnbiR, &y ok Bl ¥ 200A ARABY F4ESardEHID intgd
herein and provided in the Exanples. Preferably

be mg%?@?e%rty Akl 1Rdidti G F R RS AS wibSE 4SRN A6l cted as

ntroduced. The nutations may be ami no acid

in FI%:" é?}geir%ﬁgep&ﬁ ’magﬁ&%; the Yte8 e 58 P $ills 1 bcrddnQize. In

y substitutions. Mreover, typically no nore

othel AR B Ramblt R PbEfors s B LR, 67 HRLE R Bndh
nbodi t ' ' ' 1150l i@Qldav bETK7
ona arrllg% %%r%g?men[ %}ﬁ%éo%\éﬁe[ﬁé s%f%ex[?%@tg?ég gﬁﬁg#@ Rafl ﬁgtlcﬁxgki v v&

anti I'es, or a ndi ng portions
¢ by g e . .
wopligd i pable: G i B2 P QbR ol Sk ARl Pce,
i d l.ect ed. fr r QU i Sty f
oG BT S5 G g SRR B ©

.S ence havi one, two. three faour gr fiv

patigglihly WSeipke Yol HYies e eTPuRanEl. B8 ptsdmett sl o
to SEQ IDNGs: 11, 12, 13 and 14; (b) a VH CDR2 region
conprising an am no acid sequence selected fromthe
group consisting of SEQ ID NGs: 15, 16, 17 and 18, or
an am no acid sequence having one, two, three, four or
five am no acid substitutions, deletions or additions
as conpared to SEQ I D NGs: 15, 16, 17 and 18; (c) a VH
CDR3 region conprising an am no aci d sequence sel ected
fromthe group consisting of SEQ ID NGs: 19, 20, 2 1
and 22, or an am no acid sequence havi ng one, two,
three, four or five amno acid substitutions,
del etions or additions as dwnpared to SEQ I D NGs: 19,
20, 2 1 and 22; (d) a V CDR region conprising an
am no acid sequence selected fromthe group consisting
of SEQ ID NGs: 23, 24, 25, 26, 27 and 28, or an am no
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which affinity is altered can be, for exanple, an Fc
receptor or the C conponent of conplenent. This
wa@pproserho i s described in further detail in U BT/Bs10661046911
Nos. 5,624,821 and 5, 648, 260, both by Wnter et al. In
anot her exanple, one or nore am no acids selected from
am no acid residues 329, 331 and 322 can be repl aced
with a different ami no acid residue such that the
_antibody has altered Clq binding and/or reduced or
1sapenifigthand asorspl vetherscrotling epraé pa thetythe tnosoint iwityin (EREp. is
This approach is described in further detail in U S
scredied putoiatscallponl B sl dbvisysckdusogi e et al . I n anot her
exanpl e, one or nore am no acid residues within am no

ol t o CTRBT 500 R el f P el SebiBh SRl ot
il 206285y BUIRERLRRG SH, by SR e e
b ST RSO R o s s G Bl e
e

Pl € amno acids at the follow ng positions: 238, 239,
FA8, 249, 252, 254, 255, 256, 258, 265, 267, 268, 269,
270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292,
293 Flggidg 2964 te2idiiue 208rebydiBd inf@hdtionX0%y; app&F oved @Qiffedeh?,

. 315, 320, 322, 324, 326, 327, 329, 330, 331, 333, 334,

 1e@iBH o' tBBWeb Bag8 rnBAed 3ddcordahde wall the usck SnpuB Bthis i3 SPectéBB,

398, 414, 416, 419, 430, 434, 435, 437, 438 or 439.

beBapesial ppgetia €t “tsnuteses,ishechs b Uikfitpahat allovRGle Rebloing@di®io. -~

WD 00/ 42072 by Presta. Moreover, the binding sites on
ottt HATMIL, §ick (Webrpages)) ROthePUaRigulatios Gldiqueadih ikQRR thave

been napped and variants with inproved binding have
appR@fioflefsbadikpsst ol £aTeSh] Shadme chXmalla fbs appeR@dd 3.

Bi ol . Chem 276:6591- 6604). Specific nmutations at
DipRadibab6tiect ich RAGnapdBPlaycdda a ghotd) ANl IR VBT BrESHRMR

to inprove binding to FcgRII'l.” Additionally, the

betvtleh @M1 for@RIINARE SdhtdT o RO HRpYELR X/'é hformaidove
FcgRI 11 binding: T256A/ S298A,  S298 33A, S298A/ K224A

prévigbdSe ﬁﬁﬂl@%@é{)ﬂfg&ﬁﬁhe i)&itﬁ)h ok the %ﬁﬁfa?e%riniﬁﬁéaglgﬁ gig?]tation

the glycosylation of an antibody 1S nodi

to @0 e gD %@pﬁig@.t ekt ANl gpaqﬂlg%%%elpgs Gfer(i - €.,
the antibody | acks gl ycosylation). ycosyl ation can

traR§oMati i ~ ' L f
PR BE il Al B e LR Bl e bl BkcoRine

of Fdhibhfifoh Bithe BRRCoARCHRR! | shed by, Tor exapl e,
altering one or nore sit of glycosylation within the
anti body sequence. For exanple, one or nore am no acid
sub§tnpﬂnﬁhecfﬁt§reéaﬁb begewntlls it tediewn@6%il t in el i nination
of one or nore variable region framework glycosyl ation
sites to thereby elimnate glycosylation at that site.
Such agl ycosyl ation may increase the affinity of the
anti body for antigen. Such an approach is described in
further detail in U S Patent Nos. 5,714,350 and
6, 350,861 by Co et al. Additionally or alternatively,
an anti body can be nade that has an altered type of
gl ycosyl ati on, such as a hypofucosyl ated anti body
havi ng reduced anobunts of fucosyl residues or an
ant i body havi ng increased bisecting A cNac structures.
Such altered glycosylation patterns have been
denonstrated to increase the ADCC ability of
anti bodi es. Such carbohydrate nodifications can be
acconpl i shed by, for exanple, expressing the antibody
in a host cell with altered3gl ycosyl ati on nachinery.
Cells with altered glycosylation nmachi nery have been
described in the art and can be used as host cells in
whi ch to express reconbi nant anti bodies of the

N a . I T 1



assay, which uses a reverse-phase HPLC to test for
i soaspartic acid. Each anti body will have a uni que

WO s@elesri ¢ point (pi), but generally anti bodP@BUS00$/046911
fall in the pH range of between 6 and 9.5. The pi for
an 1g@ antibody typically falls wthin the pH range
of 7-9.5 and the pi for an 1g&4 antibody typically
falls within the pH range of 6-8. Anti bodi es may have
a pi that is outside this range. Al though the effects
GRh& 210813 tha vhioud 8P E Which ichittieRlefifcdsp BE Inlfiaitd shapds and
antibodies with a pi outside the normal range may have

sizes, car® B Btablibl Hihi N nAdMIndniok @i Belng st demovifg. VIV Strips can
conditions. The isoelectric point may be tested using

also be aﬁpﬁéa RiihhBY YarloSOBhRGA it flneEoHS KN difRsEmBresombkiGhy Creat es
H gradi ent and may utlllze Iaser focu3|ng for
|ncreased accuracy (Janini g%
Filfegipg 2 SipT6 Mk page b il e ufef el C%rfm epens from a
Chr omat ogr aphi ¢! 53: S75-89; Hunt et al (1998)
redrawn Cfilfegndhpasg Proxidee bettgsrsadghifity apg e%ﬁé%?%%s@%%@g meml R
preferred to have an anti-PTK7 anti body that contains
web pagaiisihn thed s prrateads e agtideq onerperofpibraneedahgeOn 7% can be
achi eved either by selecting antibodies with a pi in
enough dispdayniommyle o amgeu onoylefb fidayitas mARse dhersyRH o8 Plfléb e
resi dues using standard techni ques well known in the

device wahta smBRERDaiits hord pf awhalleneIEthg mear eqnrhy recallpsksgibipge - 0 o

that is indicative of thermal stability (Krlshnanurthy .

-+, -an indepRudenicstrigband iserglledindepeientlyCl giv e the wreB: Bstechpense g1~ -

71). A higher thermal stability indicates greater
 better navigeticl. | Thasretribodiehenisis isfull for gl sipeswf dieplasehaddiserellyd poi-nt -
of an anti body may be neasure using techni ques such as
works welll fdr @seendccadtonsatian pirfable deliceruseranteyace Chatrinesrpozdte 1209 3)
Pharm Res 20:1952-60; Ghirlando et al (1999) I nmunol
or listingsad hccEB tiEAundizhalitylddithd podildadeyset Rer cxamplerBRAse of t he
initial unfolding of the antibody. TM2 indicates the
(portablé &ipie haistuns), pbrtabbnmddidt Rayarsf apd diheghanflheldéevams | body .
Generally, it is preferred that the TM of an anti body
commord intdaertepiul S@edn listinge i thenmes: fgnaiate Filtehiagcad 0O @ed to
preferably greater than 65C, even nore preferably
remove GiveRtedsednivats. MUIGrebAab@haat paid layvertistmeritéien e that
stability of an anti body nmay be neasure using circul ar
can be “CkifFd0bE M 4MbrasRY with thakechfig QM2 kmBodiahitoofthogsseid
40:343-9). |Ih a preferred enbodi nent, antibodies are
inventiog€l ected that do not rapidly degrade. Fragnentation of
an anti-PTK7 antibody may be neasured using capillary

electro hore nd MALDI -
Hﬁdérssatdga&amﬁw % (WA?P@%%&&&%%B A?ET‘EHE?%%&%%P%%
1993? Anal Chem 67; 3626- 35) %gother refer;g
into reg@nw rips it acoorinicn Wih e egpbadimen t@éf PraSFR %i mal

gregation effects, Aggregation may |ead
ustrasyd e ¥ Rk i P AT T R oF SRpRSd Odl-pd

al tered or unfavorabl e pharmacoki neti c properties.

306 is pesynadaPy ysingithe te@a@nuégoféfe@r%sé@eweatkﬂnethmamé@@Y Byat i on
of 25% or |ess, preferably 20% or | ess, even nore
preferably 15% or |ess, even nore preferably 10% or
| ess and even nore preferably 5% or | ess. Aggregation
may be neasured by several techniques well known in
the art, including size-exclusion colum (SEC) high
performance |iquid chromatography (HPLC), and I|i ght
scattering to identify nononers, diners, triners or
mul ti mers. Met hods of Engi neering Antibodies As
di scussed above, the anti-PTK7 anti bodi es having VH
and VK sequences di sclosed herein can be used to
create new anti-PTK7 anti badli es by nodi fying the VH
and/ or VK sequences, or the constant region(s)
attached thereto. Thus, in another aspect of the
|nvent|on t he structural features of an antl-PTK7

. - _[ a1 PN N PN NCS [r—— A PN NS
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Preferred nucl eic acids nolecules of the invention are
t hose encodi ng the VH and VL sequences of the 3G,

wWQERd/06ADBb, 12C6, 12C6a or 7C8 nonocl onal ant i bOOUS06/046911

DNA sequences encodi ng the VH sequences of 3G8, 3(3Ba,
405, 12C6, 12C6a and 7C8 are shown in SEQ IDNGs: 4 1
(3&8 and 3GBa), 42 (4D5), 43 (12C6 and 12C6a) and 44
(7C8). DNA sequences encodi ng the VL sequences of 3G3,
3GBa, 4D5, 12C6, 12C6a and 7C8 are shown in SEQ ID
inependehBly pe€ented nd dBjecid@toappromihite madpadaionvehyiquedace DNA
fragnments encoding VH and VL segnents are obtai ned,
illulsesel iDRIG. 2r AYHSBtiHushatke danf302 iagrifiedo ipasds & vistpility.
standard reconbi nant DNA t echni ques, for exanple to
FIG 3¢ elistritbethy mbgrifdation €hent) 30/ Agen with fndtehsel @f3HilRy. FIG.
anti body chain genes, to Fab fragnent genes or to a

3B Glétrgetegiod F0GiRaHFicdt in@etsald @abilityd viald\ddneRre agi Me
DNA fragment is operatively |linked to another DNA

ndwWsaEER B4 BRGeHdNE FENGTHEH K £1i&inB of 1ifkd Cbr 8%anile, in some
anti body constant region or a flexible |linker. The

bilo®kd, uSIREErtihpM Abvicd to MeREla cursd® oW & lishind #BinP iSRS BXURL oS
intended to nean that the two DNA fragnents are joined

e tiah Clhdingtod ShcAikRQusBLth LSRR 1EESs 81 %d([wég B%&@ocﬁa‘ﬁé&
at e

DNA fragnents remain in-frane. The iso

waheRdiRrg the VH regi on can be converted to a
full-length heavy chain gene by operatively linking -

t he VH-encodi ng DNA to anot her DNAnol ecul e encodi ng
hea3Frelng imoregrraimation teghnisve aprticpble teapy aifhe RS prossated
sequences_of human heavy chai n constant regi on genes

oythe radrrarlispleys devaythe quiielilisred displan pragen. EIG.A illusipteg |
(1991) Sequences of Proteins of |nmunol ogica

sqrejling apulatiop teghrigyetin aggordencg withhephedines ofghe plesght h and
_Human Services, NIH Publication No. 91- 3242) and DNA

npergigheHiGs 44 illsirgesaemig 04 psswlled direnamplaro soppoditned
by standard PCR anplification. The heavy chain

liierssceean haighy inorpastable blectzonics dedice. Prefizably, gGBe parp@4ter ingih,
IgE, IgMor 1gD constant region, but nost preferably

bg sleglied hugi@ssogiated g@h theostrit tapblow thgisioip to baperceivied bs movgent
heavy chain gene, the VH encodi ng DNA can be

stafpre (F4@ .| Medhyws & stitecstrip B differsnt foNonsof the strip ey bowtinag
only the heavy chain CH constant region. The isol ated

viihia tieneghdipprgpridteuset inpeglop xapmpie, the usd mag mosel a saolbwheel on
full-length light chain gene (as well as a Fab light

a gloadero cpasegthe doptenpelf deisttiplioymbvenipi ardowidn ¥ graaieknody thaNA
to anot her DNA nol ecul e encoding the |ight chain

ueocam tseladt a s@gd from aGhenu,ldueh BSagup oe RSmA forlihtramtontatig flovement
chain constant region genes are known in the art (see

ofah@strip. Kedha lattefembddimet, thalsysteml9 9dnfiched RGeS tHefcontents of
Proteins of |Inmunological Interest, Fifth Edition,

thelsthp chradity ¥k 1@becbiRakkiblcanhe HbNBRIGSER YilugBtes Ao zontal
Publicati on No. 91-3242) and DNA fragnents

stBp SObRaRSERGg HIRHEB 02 eA4 iktratedbnle RRIAIRER Y stip andar d
PCR anplification. The light chain constant region can

vibiBleATHEAPIP SonRnts| AT RO &0ADh @Mantiff 94 thrRigh 2 TBSH wheel,
preferably is a kappa constant region. To create a
scFv gene, the VH and VL-encoding DNA fragnents are
operatively |linked to another fragnent encoding a
flexible linker, e.g., encoding the am no acid
sequence (Gy -Ser)3, such that the VH and VL
sequences can be expressed as a conti guous
single-chain protein, with the VL and VH regi ons
joined by the flexible |inker (see e.g., Bird et al.
(1988) Sci ence 242:423-426; Huston et al (1988) Proc.
Nat|-. Acad. ScL USA 85:587955883; MCafferty et al,
(1990) Nature 348:552-554). Production of Mnocl ona
Anti bodi es of the Invention Mnocl onal antibodies
(mAbs) of the present invention can be produced by a

M o R 1 N L - T L e 1
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transchr onosones have been described in the art
(Kuroiwa et al (2002) Nature Biotechnol ogy 20: 889-894)

wa@pa7oerisbe used to raise anti-PTK7 anti bodi esP@¥/Uus1ve6/046911

i nventi on. Human nonocl onal anti bodi es of the invention
can al so be prepared using phage di splay nethods for
screening libraries of human i mmunogl obulin genes.
Such phage di splay nmethods for isolating human
anti bodies are established in the art. See for
arrovg ko serolus dowptlefh andersright), @2shen 9tabls pstd Bpuigkyicamd
5,571,698 to Ladner et al; U S. Patent Nos. 5,427,908
knovgrig B seSfkifiin the ol Panerts e AlterhativelyShe Ra¢lbng mioscur
5,969,108 and 6,172,197 to MCafferty et al; and U S
autorpaficaliit at Rpsce dste88BdNY3iser@rd@dnod 0dthe Gpb 4Amaaral to be
~ 6,555,313; 6,582,915 and 6,593,081 to Giffiths etal.
displpyedenithivghogtiperdiotha For badipksa mbmt doatalnmgerlist effitedid habs 0
be prepared using SCID mice into which human i nmune
set tacsstdligndraqeckhetham & Bodnetdxt fir eddiap,ehich Ratneds hvemn
anti body response can be generated upon i mmunization.

Sugf i described. in. f le, US. Patent
ot -BloGE R R 0GBy By BBt
( j zat i on of . Wen. hunan | g i ,
presch B A L s Bt Pl e bmeeeRVBRERE,  cuch:

m ce can be imunized with a purified or enriched
pridgardt indriBafe damsalitstgtip tencdboiaiive GpmbihaamtcalPTK?,
or a PTK7 fusion protein, as described by Loriberg, N
functisns al accordA8yithiNate tmboBm8nt(ob thé4)eserB bfe@R; FiG.SAw | d, D.
et al (1996) Nature Biotechnol ogy 14: 845-851; and PCT
illustRges laisptatizednra¥BB8 i ABB4 otihel cOMInOkpk 44 by Ricehe08bIis
the mce wll be 6-16 weeks of age upon the first
transfonhai®h erhnifierresexblepihe cffect PLY thdneing blaésSETRIpAR G hents
preparation (5-50 ng) of PTK7 antigen can be used to
over & typicnli nZ:@nifyiey dlaseBnditign For @@oitioh bEPREE.! QRECR s miehal | ed
procedures to generate fully human nonocl ona
concephiallpeaglivakntto takih 4 fBf RetARSE theli@ Parhiltl BXBMRIRn, biRGLAW.
Cunul ati ve experience with various antigens has shown
sphert bettind ingdtpiehinpGRMpEerT HESuch oW the BYd dfRhd Wer. The
i mmuni zed intraperitoneally (IP) with antigen in
page BANRY & th AMIAR a8d RcHY N nagi@ldlvaMe ﬁletbﬁcl%}/o%ﬁa st%;gsr}ﬁ{.
week | P imunizations (up to a total of W t
This @&rip@6Misiilisirte iR &k Bmbtig U REY | EQ;%}&
adj&%ants ot her than F?g%ng&gﬁgﬁgbg%ggf?% n ?%ﬁ%%
axes 18hy RALbMEh kd 4 L ' of
O e B B B R B 7 s Do RN GROES
regiont SRR n It 0 ' ur se. of.
e L i SR e
no | 1t.ali bl eeds. The plasma can be
ta@%%&ﬁgg“t%hgéﬁ [éﬁAQ‘%g‘éﬂe “cribed bel ow), and mice with
sufficient titers of anti-PTK7 human i munogl obulin
c ahlG» éB iBsigptgsdhe dpplidatiorsof thd smme transfhymationas hedp. Due to
intravenously with antigen 3 days before sacrifice and
the paraspateysiselegied ttiveee ismll rawh. maghificagios xpthe ba it thanidid f usi ons
for each inmmunization may need to be perforned.
Between 6 and 24 mice are typically inmunized for each
antigen. Usually both HCo7 and HCol2 strains areused.
In addition, both HCo7 and HCo 12 transgene can be
bred together into a single nouse having two different
human heavy chain transgenes (HCo7/HCol 2).
Alternatively or additionally, the KM nouse(tnm strain
can be used, as described in Exanple 1. Generation of
Hvbri domas Produci ng Human Monocl onal Anti bodi es of
the Invention To generate hybridomas produci ng human
nmonocl onal anti bodi es of the invention, splenocytes
and/ or |ynph node cells fromimunized m ce can be
i solated and fused to an appropriate imortalized cel
line, such as a nouse nyeloma cell line. The resulting

o, .
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cells, such as pronoters and/ or enhancers derived from
cytonegal ovirus (CW), Siman Virus 40 (Sv40),

w@d®noyi’sus, (e.g., the adenovirus nmajor | ate PCDOB1006/046911

(ADMLP) and pol yoma. Alternatively, nonviral
regul atory sequences may be used, such as the
ubiquitin pronoter or b-globin pronoter. Still
further, regulatory el enments conposed of sequences
fromdifferent sources, such as the SRa pronoter
caymted oy thaldgzk, buDyvh a¢d 18018 bepaesa dlegpafts than thdpato Bi40gadd tiey
pronoter and the |long term nal repeat of human T cel
sphexd lgeiBotpitisded STHis PR sfam{afiakiel ehe afvan@ige @at thé 3H8B panNbalread
Cell. Biol. 8:466-472). In addition to the anti body
eRig e eggdi@eqandlyl g thb afidiley/ers @A) GREr thd digey FEREPhans Abt
expression vectors of the invention may carry

sl Thie RAYiFFSEA BOMGESmM S HRBnifer bBEALRE efect RAliddsegul at e
replication of the vector in host cells (e.g., origins

coMprésSiBh bERkricPans GFME sSRELEUPIBA R ith B KEEm e Bsthers Wasual
sel ectabl e marker gene facilitates selection of host

\
R e T

ardthhd vdided, all by Axel et al). For exanple, typically.
t he sel ectabl e marKer gene confers resistance to
dru%h such as (418, hygronycin or nethotrexate, on a
tIn agqther empestimpit. erspectablc s Msotise PaampieFmYided. .

Preferred selectable mar ker enes i ncl ude the

L vatiaonsim e displey posen etertatip desrredips ora spislh vaipe wigh # -
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host cells with nethotrexate selectlon/anpllflcatlon)

laggrioffsbll aeprshian the sphsre adanmpwaydhiongh bppagcRypvidseypRsicrn
of the light and heavy chains, the expression

sidascA big(radinewisloaiseedl offset civsagaptle pdees angHess eompression Jf the
transfected into a host cell by standardtechni ques.

edppvarg mailoles seay visibility of spmetadtheipage marsfulier Ingme caipediment, a
i ntended to enconpass a wide variety of techni ques

medinmroettiyg fos thd offent istsplectédip mvaidi Gegasa” ofifacik oyginaing aonAl the
into a prokaryotic or eukaryotic host cell, e.qg.

edsk e€the ehereat the shargmhaion betphosthhsphere pndthe p]anampmwmmg the
DEAE- dextran transfection and the like. Although it is

restvd treghgecalnhap. possi bl e t o express the anti bodi es of
the invention in either prokaryotic or eukaryotic host

o ISR AR LR Rk BBy ARG .
WREERE %ccorga%%gvuv; Eosug) ofg%a@fa}e'p%sen% ENEREN

are nore

LA e e R
[ f bod

Fisl? %ﬁap%r%ﬁ%ﬁﬁgﬁé&gm%mgpémaiw S b o

of a nt|q§

|eId B

iy e egs, 503 Do S04 bR AR A
host ce or expyr.essi ng e reconbi nant anti bodi es

ﬂ‘Bfm%a‘Tén‘ili S M R A S AT PTOC’%FKS‘
cells) (including dhfr- CHO cells, described inUl aub
and Chasin, (1980) Proc. Natl. Acad. Sd. USA 77:4216-
4220, used with a DHFR sel ectable marker, e.g., as
described in R J. Kaufman and P. A Sharp (1982) Mbl.
Biol. /59:601-621), NSO nyeloma cells, COS cells and
SP2 cells. In particular, for use with NSO nyel oma
cells, another preferred expression systemis the GS
gene expression systemdisclosed in WO 87/ 04462, WO
89/ 01036 and EP 338,841 . Wen reconbi nant expression
vectors encodi ng anti body genes are introduced into
mamal i an host cells, the anti bodi es are produced by
culturing the host cells for a period of tine
sufficient to allow for expression of the antibody in
t he host ceIIs or, nore preferably, secretlon of the

. . I I L . 1. .




auristatins, and derivatives thereof. An exanple of a
calicheam cin anti body conjugate is comercially
war@rletsse (Ml otarg(tn); Wet h-Ayerst). ExanpP@BUs$006/046911
t herapeutic cytotoxins may be found, for exanple, in
US Patent Nos: 6548530 and 6281354 and US Pat ent
application Nos: US 2003/0064984, US 2003/0073852 and
US 2003/ 0050331. Cytotoxins can be conjugated to
anti bodies of the invention using linker technol ogy
visibR\eadl legidleeardao0b eer @ainple Eximbislferseating ltnke provigpesporiplry
have been used toconjugate a cytotoxin to an anti body
regioh Mk #@BmpRLked addEnobedsily jemdabled Howpvenythly jgezipheg region 602
t hi oet hers, esters, disulfides and pepti de-cont ai ni ng
providbdWs@ieTontéithd Rdi@the Qgunideify hbae he tshvethin the whbpagexanpl e,
susceptible to cleavage by low pH wthin the |ysosonal
Preféismﬂﬁ HeltuBHN oifén HMSEIRPbIHAY Corhe] ©lsaell dgealyby aritalesd
such as proteases preferentially expressed in tunor
hori%oht%ﬁ#‘. errRMEH B gratRALBRES BBl t1-entire &b @Rzl ths sdollifg D) .
For Turthér discussion of types of cytotoxins, linkers
i f @othGRHowd akd 1B8-richt i ReuHllly apigablé ® thestrips
techity fg%gﬁ%g% o Fonipoiaasd o, fpEaRal (2003) Adv. Drug
' % ~sBdeicatldnidl |, P. A et al. (2003)
oree %%%?mﬁ%%ﬁﬁg%?&?ﬁﬁﬁnother. 52: 328-337; Payne, G
(2003) Cancer Cell 3:207-212; Allen, .T.M Qéaoz Nat . L
ReTIGSCaMeet TDilpgrpegolergargnaton SR AR R )
2002) Curr. in. Investig. Drugs 3:1089-1091; L
L one é;emdm)’t«qnt plify Pgﬁ@t igynfipRy é?rIGg Eyillu t%ée@ f)mwanﬁ? &%ﬂsﬁgﬁ oo
Rev. 53:247- 264. Antibodies of the present invention . .
appligk Sothe aeb bege ob BipaTRMMelvicotognlaregiaserey Aféhq kgt 8&8‘“‘% (g e
generate cytotoxic radi opharmaceuticals, also referred
periptpriasgiom diho portalvaiswieg T9ancustes Ehisnlp sSEecn 0% adirdsEiPYe
i sotopes that can be conjugated to anti bodies for use
devidé Aribes blloves thyuser torserel a gspiayed apTtipn phepaga & tt Hedit asavell 4f ot
l[imted to, iodinel3l , indium1111 , yttriun®Q and
up dowh ETHesndp? Bf thivistvinwipnfiintepged fasphgo any transform, meluding but
radi oi nt nunconj ugates are established in the art.
not Exaettb @ sothatrsaoilat thattho cots peytione thy rese pivkdes form the
avai l abl e, including Zevalin(tm (IDEC
pagPhids raesddtinto alegpea FdanBdxxarl{mitipg ¢rTondiments include the
Phar maceutical s), and simlar methods can be used to
appREaE PG dofivtix @iamforrmmd pjcugategsnsfoinn FIE 178 farthar Picaes thy
the invention. The anti body conjugates of the
offeci b eRiding o Smulaltaha gepagecshowdistiyeadigiensenabi ol ogi cal
response, and the drug noiety is not to be construed
as limted cl assi cal chem L4l -
Forteariralabeh a R R o L LRARA G e AUGRIS:
pol ypepti de ssessin desj r. ' ' I Vinly.
andgb MRS CETHEO el AT CF By o5 A B B8 n FRENbY
enzymatjcally active toxin,.or. active fr .
regiop Bpsiso f hat &%, HISHESI9B P13k ?e modifict by iy ?81&‘8%1%@‘%‘55&‘5@%?3? o,
or diphtheria toxin; a protein such as tunor necrosis
factor or interferon-g; or, biological response
nodi fiers such as, for exanple, |ynphokines,
interleukin-1 ("IL-1"), interleukin-2 ("IL-2"),
interleukin-6 ("IL-6"), granul ocyte nmacrophage col ony
stinmulating factor ("GwW CSF"), granul ocyte col ony
stimulating factor ("G CSF"), or other growh factors.
Techni ques for conjugating such therapeutic noiety to
anti bodies are well known, see, e.g., Anon et al.
“Monocl onal Anti bodi es For | mrunotargeting OfDrugs In
Cancer Therapy", in Mnoclonal Antibodies And Cancer
Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R
Liss, Inc. 1985); Hellstronset al, "Antibodies For
Drug Delivery", in Controlled Drug Delivery (2nd Ed.),
Robi nson et al. (eds.), pp. 623-53 (Marcel Dekker,
Inc. 1987); Thorpe, "Antibody Carriers O Cytotoxic

'Y oy 'Y ~—~ "
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receptor antibody is a humani zed form of nonocl ona
anti body 22 (H22). The production and characterization

wo@Roorhe77522 anti body is described in G azi ano, PEI/BS2004/046911

al {1995). J. Irmmunol 155 (10): 4996-5002 and PCT
Publ i cati on WD 94/10332. The H22 anti body producing
cell line was deposited at the Anerican Type Cul ture
Col | ection under the designation HA0O22CL1 and has the
accession no. CRL 11177. In still other preferred
seSPRIJegiPRmedi fiedyanyypihe awgilahiomaripuitioy tichwriques. s provides
receptor is provided by an anti body that binds to a
SRUerasibilia chaicea frdhe user, g., an Fc- al pha receptor (FcaRl
(CD89)), the binding of mhich is preferably not

bl Is | ' h A
recaptor IR TN AOE AR &?ﬁe flsad Bah il e
pd30 & RASRE *HCAR g)nblxﬂﬁl@ﬁt ?thggrega{t Tl:'lf pﬁ)roc-slegs', S gene

I's known to encode severa ter na

f
o‘(ir{ré%gge@f%@%%gﬁé %8?)‘:9[“ L eo&ebi)gﬁée § éeelaeveclf Dl%red anﬁl rendered at
oﬂmﬁapyéo@Sﬁ&@ﬁ{e%p%ng%o F?‘fs' SrrAPShatS S OB bied

gr anul ocyt es, on" Nol

e P e e ddmea?o foiPlabutesp e

r nes such as G CSF or G\ CSF (Morton,
RO AR HEL .

Revi ews i n | munol ogy
16 423-440). Four FcaRl -specific nonocl ona

ant Nogdin@peraiiahel306, frhearendre:d ABage AbSespdifiinoas the BB pagsh Chr .7

bi nd FcaRl outside the IgA |igand binding domain, have
cobypeinr apdsis rndherd,(phdferatey bpimak fiocsstingdechn{qu89 2y iddntify . -+

| mmunol . 148:1764). FcaRl and FcgRl are preferred
coheréry gpgions. Bpis phsinfage ansdygisiwill pdnerakeiaseBedibh 6f Jvabagul es

of the invention because they are (1) expressed
regeniswandsponding to el pakef Med:, i ofdtios 1868 @ch of TRIIQENES .

PMNs, macrophages and dendritic cells; (2) expressed
regitns i agvclard alith ﬂ(ea:ogespoﬁchﬂg&ﬂar&ﬂﬂm%ageneae fcRlidd for fedhwing

nmedi ators of cytotoxic activities (e.g., ADCC,

thap hegipa c Jitshail dshe unfidhitosEtlhtab R cietMpaRC Qb vEFARe markup
presentation of antigens, including self-antigens,

larigaapg & £ 0TTML cb@vit\badh fdchtiBaneBHet feadsad it dipodi es

are preferred, other antibodies which can” be enpl oyed

embodiinbi@ts. Th&p€ Ghdde € comRbiRalihe R B idtiGied REBAL EADe ?l{eﬁ%ﬁ
muri ne, chimeric and humani zed npnocl onal anti

mahip@latetl $ddBAicEd i sHRE RSMbDInPledblis WRthEs &‘Brtfn? chﬁl& iallqg/ILC an

be prepared by conjugating the constituen

codePHEWEveE bisb@Sting Shelbode HIItHE mehtlffeﬁ%gqgﬁg ‘gﬁm&es £ Q&%]he art .

bi ndi ng specificities, using nethod nown 1 n

advVafiagRXAERiSy al%%% iR gmﬁlg%fo' e kévgy g%s gll?ﬁncrre o%’luoas in

bi specific nol ecul e can be ner at ar at

etp%éhtz&féﬂloplgﬁtaﬁg irhdeO By &Qﬁifﬂg 8k Sevw%nl;olaﬁne%sn%ktnr?v b

Specificities are protelns or
e ysed for

rol BRI 0 Bl TRad B RS SRR IR TR g agent s
i nclude protein A carbodllnlde
N-succi ni m dyl - S-acetyl t hi oacetate (SATA),
5,5"-dithiobis(2-nitrobenzoic acid) (DTNB),
ophenyl enedi mal ei m de (oPDM,
N- succi ni m dyl - 3- (2- pyri dyl di t hi o) propi onate ( SPDP),
and sul fosucci ni m dyl 4-(Nnmal ei m donet hyl )
cycl ohaxane- 1- car boxyl ate (sul fo-SMCC) (see e.g.,
Kar povsky et al. (1984) J. Exp. Med. 160:1686; Liu, MA
et al. (1985) Proc. Natl. Acad. Sd. USA 82:8648).
O her nethods include those described in Paulus (1985)
Behring Ins. Mtt. No. 78, 1418-132; Brennan et a
(1985) Science 229:81-83), and Aennie et al. (1987)
J. Immunol. 139: 2367-2375). Preferred conjugating
agents are SATA and sulfo SNCC both avallable from

S -~ o~ -~ 1. r
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antioxidants include: (1) water soluble antioxidants,
such as ascorbic acid, cysteine hydrochloride, sodium
whe@albéase, sodi um netabi sul fite, sodi um sul fiPET/ES06/046911
the like; (2) oil-soluble antioxidants, such as
ascorbyl palmtate, butylated hydroxyani sole (BHA),
but yl at ed hydroxytol uene (BHT), lecithin, propyl
gal | ate, al pha-tocopherol, and the like; and (3) netal
chel ating agents, such as citric acid, ethylenediam ne
t éh pAlacLipresenae bkt EBTAYeh pegs; b least onetregianeip pelecediiqibe
phosphoric acid, and the |ike. Exanples of suitable
redrafv) e opesatiam 3 190 Selgeteo uE regimny iode sedrdvat camhy a frem effltwing d
in the pharmaceutical conpositions of the invention
in itsblA Gotic@mph] £page atahaebio,idgptfyyohser sagains amy gisyitiorldl |
propyl ene gl ycol, polyethylene glycol, and the Iike),
separdRGegistist 1aRheimividre i Y sizbdseeah is avelpbleabirbapsBlos? ofthekh as
olive oil, and injectable organic esters, such as
regiof$ MYy bleRak@for Preeptitiof inuhakictiwa displagifwad atsaverd df théwr
exanpl e, by the use of coating materials, such as
regioh§5idbdthdd to Byurldbrabiel Winmate dasplay b@edne theis¢lediopaf t i cl e
size in the case of dispersions, and by the use of
regionsvi P A 0F Sose ILSEICREPH ST 4 MOAGUABNMBdrdOreQions dieito the
adj uvants such as preservatives, wetting agents,
size ERsathtE MlaNGki RGBS BhfeoBR HledieSip @p slichbna@ie Bl&tioPmayent i on
of presence of mcroorgani sns may be ensured both by
motiSH&d byl 4 dltd B viEbiAed Hehs afUR bihersddHitdbfliRnibde! Usion
of* various” antibacterial and antifungal agents, for
mateEX@npl e, paraben, chiorobutanol, phenol sorbic acid,
and the like. 1t ray al so be desirable to include
i sotonic agents, such as sugars,  sodium chloride, and
t h¥et; iR epar#iion |8 Hehet51pst5d FeiaB s Tagions B c ni%aﬁ?i:d pr ol onged
absorption of the injectabl e pharmaceutical form jmay
Enhamecriqmb mghtekeb tietyls) formeincheing Sptdit gpitedde Fﬁpgslwv‘tgﬁgea
del ay absorption such as al um num nonost earate and
identqdaregions rRpae fnibe brighbaring regiess EP%‘BP%“’E‘;’&P‘? jizsrd therfegiRfde
sterile aqueous solutions or dispersions and sterile
(e.g-posmhéficstidnor radhesionk eEepptingidne tleppiniF He ooty asweisted| o
I nj ectabl e solutions or dispersion. The use of such
withriedidentifindircaigente g., faolling) aanduesbanringthe fegioas t pgefic non-
substances is known in the art. Except insofar as any
limitgrexempleoefahhameuicats drat mge b atpbed taddsriplad rpgiensypdude he
active conpound, use thereof in the pharnmaceutica
mangc4l B0k iv¢rticah snanfial sérell havizemal, manvabsceadiin both vertiead and
Suppl emrent ary active conpounds can al so be
horizdneD dipetiadsgahtdmutio sdrdl bvesitah estomatdrstoll ezt maggification,
conpositions typically nust be sterile and stable
redudiide Eonitigsdeepaifitition sndaxbdurtioniforotgion seyntaiiecrregjen inhe
conposition can be formul ated as a sol ution,
focubfd @ateMl 8o, using paskives trasfoohd) epplicatde pEspheimtiot ture
suitable to high drug concentration. The carrier can
regifE afd §PlidkE0] ofdkewdbBPRMPlats toMetti aldyeptitsih bhe g mdror
exanpl e, water, ethanol, polyol (for exanple,
regi6llsy SRR multOBYbRRe: Ple¥s@for tRReirdvwtliglaypalhyebnyitesne
glycol, and the like), and suitable m xtures thereof.
The proper fluidity can be maintained, for exanple, by
the use of a coating such as lecithin, by the
mai nt enance of the required particle size in the case
of dispersion and by the use of surfactants. In many
cases, it wll be preferable to include isotonic
agents, for exanple, sugars, polyal cohols such as
mannitol, sorbitol, or sodiumchloride in the
conposition. Prol onged absorption of the injectable
conposi tions can be broughtoabout by including in the
conmposition an agent that del ays absorption, for
exanpl e, nonostearate salts and gelatin.Sterile
i njectabl e solutions can be prepared by incorporating

" L,
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adm nistration, the rate of excretion of the
particul ar conpound bei ng enpl oyed, the duration of

w0 b@706B8t ment, ot her drugs, conpounds and/ or PEL/E81086/646911

used in conmbination with the particul ar conpositions
enpl oyed, the age, sex, weight, condition, genera
health and prior nedical history of the patient being
treated and |ike factors well known in the nedica
arts. "therapeutically effective dosage of an

prefiitily Ep]slﬁad mddpioinizayy to fthetdiferent wastons. dihatis.dpreraibply, opeEgions
in a decrease in severity of disease synptons, an

maly e E@alsed vitirehs aqthenasy terlagad ahilostillghod¢roul eve its shape
synptomfree periods, or a prevention of inpairnment or

madifedbi | ity due to the disease affliction. For exanpl e,
for the treatnent of tunnrs a therapeutically

Y Lﬁ?}td' i3 Zos%ﬁl%é‘ta f%glf%%ﬁn%%ﬁwo‘? Bt Oy
409
bmﬁ% ﬁ?n 5 t‘gﬁ%’s@tﬁl Ten%ﬁﬁlg rrgaitﬂ%ﬁ) er %gg%a@éfleasatp e %%ut

an anlnal nDdeI m djctive efflca unan
modifiegh @reb}l\ﬁ’tl‘é’i‘lﬁ%?‘? ‘? Stg’t‘ffagd ?5?‘8??&1?‘9}“8?” %l e}r‘ﬁ%% {ll on

can be evaluated by e ni n t@ & g q the eb
tailerg s GAtl thegsprrHpigiepts (it OBt ROV TR PE Sy

assays known to the skilled practitioner. A
pagenEeppreatsicads 4t gresatice d¥5% e anount of “a therapeutic

conmpound can decrease tunor size, or otherw se

aNe i@ follb ®inS)eMBbaREntt deséibs Wppastle dévive caffigored ionmhance web

skill in the art would be able to determ ne such
agtégfwvénsds BASHENR theThitplay bE@hB6ISmanss, bdiasultpe cind sthet lisengs

he severity of the subject's synptons, and the

relatt@cf thinEAyEE pdeR HRREInhIt) Bf Bk dévidet GerRtallgdtiRifsiowaid on
sel ect ed. A conposition of the present invention can

empgdnﬁgdﬂ MeHefkiBRonib Rrs@0 £ method'Bf ifcrERUng@ife dfective screen area of
adm ni Strat| on usi ng one or nore of a vari ety of

por‘% % | Ftﬁéﬁ@ﬁhrﬂeﬂt dehResAubh thAASn oM 1témdIif aARIVT@Eh Singebedy

ed artisan, the route and/ or node of

v1e@é35’b§‘b fifnft %ﬂir élfﬁe glscré’é?lr Y: sHENE DS ASrstoB@ that ke S@Bhdee@nt

results routes of adm nistration for

teclﬁll!ﬁ%pkeg odi n%t?'?n(f% usre)tft\?fo'r Q%%H&ﬁgﬁﬂ e bidSchtdflén bHbhtRN @iRAMSnd media

ntramnmuscu I ntrader na I ntraperitoneal,

iter%g REN %I[g gﬁg %orélglf gf&ge){g :rpel‘atahgﬁ‘aﬂlgﬁj&g gslg gﬁtko\?@lltﬁﬁfe?gfa}%ﬁlg
o R PR A oo ke

prqSﬁrE Inﬂfalggon%%a?ll S‘rﬁut[, 81{%68&?0 UM lhé/ntll?1¥d &d?llel%ﬁttsleé%ﬂentsadgfd

I ntravenous,
pe{f{)}%r{l & %tgr%}ls%rtmatloﬁ% {ieg%;bts&‘ [)elﬁg‘w to 1d%1{tir§ig&a ?cgm(é%lﬂz regions of web
pa!geg}o gaﬁdl \rllsgrgdge ﬂug{?%%ﬁ? '&%ﬁl?lgﬁ,elg lthe g rbgcgft |r 2%%;\8@ Idt:scnbe generally

subcapsul ar, subarachnoi d, |ntrasp|nal epi dural and
intrasternal injection and I nfusi on. Alternatively, an
anti body of the invention can be admnistered via a
nonparenteral route, such as a topical, epidernmal or
mucosal route of adm nistration, for exanple,
intranasally, orally, vaginally, rectally,
sublingually or topically. The active conpounds can be
prepared with carriers that will protect the conpound
agai nst rapid rel ease, such as a controlled rel ease
formul ation, including inplants, transdernal patches,
and m croencapsul ated deli 2ery systens. Bi odegradabl e,
bi oconpati bl e pol yners can be used, such as ethyl ene
vi nyl acetate, polyanhydrides, polyglycolic acid,
col | agen, pol yorthoesters, and polylactic acid. Mny
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i ntestine cancer), lung cancer, breast cancer,
pancreati c cancer, nelanoma (e.g., netastatic
woredorgerEane el anoma), acute nyel oi d | eukem a, RCTHE3006/046911

cancer, bl adder cancer, ovarian cancer and prostate

cancer. Exanples of other cancers that may be treated

usi ng the nethods of the invention include rena

cancer (e.g., renal cell carcinom), glioblastons,

brain tunors, chronic or acute |eukem as including
conter it Thyspteaoytoi b chestrikeskrs Amitieithe sceph afthefnyeation to media

| eukem a (T-ALL), chronic nyeloid | eukem a, acute
conterlt yapé GBleasdpe of the ivemntica, inchiteowitiout Wm%ﬁl@s pEalldmres a,

| ynphormas (e.g., Hodgkin's and non-Hodgkin's |ynphoma,
and inkagap ho otier vordsy the kolmagceneni teeinigueNSsdripedbbaderaappli: asetell to

| ynphoma, Burkitt's |ynphoma, anapl astic |arge-cel
lines dfyexphamasveb phdel JistingtifAinkoigpetlinke)|, graphiespimoimsgeswothottar

smal | cl eaved-cell |ynphomas, peripheral T-cel
intendingtp limitals: schperof éetin@niigartp e rasyeratedritenab| asti ¢

Iynphonas T-cel | Ieukenia/lynphonas (ATLL),

bI i c/ tr t h
cahesr e 08 RSt T et BRI o™
b had t k T I
ey s RTER ek A 56T T B a. %v*( ol ioh oF £ |
I ), enb ent i. at ed
wob sl P BRSBTS ST ArA BE B Vg ﬂ%%fi; s B
t tl d S ,
o e G e s e P e
th B- cel.l h
displ s orEEon. LR AR e RARLEF oD SR e ”°”ﬁﬁg
- cutaneous or |ntrqocular nall nant mel anonm, AQ§
faceted gpdase- In yet @potier em) ‘i“emé%f‘n"c"glﬁ Yr {Sf?é“"éfrf&'i‘e ‘FB&%“H’H“ 0
stonach cancer, testicular cancer, e c ncer
of theag™esi pefpicTiar te hias fiaerisp ingie difprbign ¢ %@élP F’n HROBFT t he

endonetrium carcinoma of the cervix, carcinoma of the
embogizgnirill thedistpishEOTSs HREmisUICREENS BReFciayn gt acpppdance with a

n(

esophagus, cancer of the small intestine, cancer of
directionef 2 proiolori theespaspsaf @ ol aﬁdéfrane‘iheltqﬁ‘é’oﬁlﬁﬂ% cflagsgnent
cancer of the parathyroid gland, cancer of the adrena

of at Igashens, ldeyaﬁ@doﬁgomor@ms inqludes eltering e desrest ofitheeeliinse ey
cancer of the penis, solid tunors of chlldhood cancer

curvagie sibvelatod bidie facetedsetape tomatchgheispende) theusaisaagpal scroll
carci noma of the renal pelvis, neoplasmof the centra

or altereativelySheymaneatic 6@plSypeed. unor  angi ogenesi s, spinal axis
tunDr brain stemglioma, pituitary adenoma,

fn%ﬁg %o%r&%? %?JWd(:?u gééag'ﬂ%g%%igl?ggl Q‘fl@trof items on a screen

envi ronnent a |nclud|ng t hose

in such agrﬁasr ‘quxcr@ﬁcb@l? B&tﬁléfr%f fms \H@lﬁ 6’8%1 t visibility,

Ions Or sSsal cancers. urt erno given t he

Alth &gg%lo%’ﬂergsf m{> T e71%n§)gnoﬁf ée%ﬁ' Jfltl}%q[st g% slb?ehontcl;ﬂgs Fé‘égﬁlg

03| I ons an
. .nven an ed t th
any tlﬁwﬁéﬁsﬁlﬁt RN PR sty STt Bed Snbl e B oBHR BB Y
by the presence of tunor ceIIs expressi ng PTKY
i ncluding, for exanple, colon cancer (including small
i ntestine cancer), nelanoma (e.g., netastatic
mal i gnant mnel anoma), acute nyeloid | eukenmi a, |ung
cancer, breast cancer, bl adder cancer, pancreatic
cancer, ovarian cancer and prostate cancer. Exanples
of other subjects with a tunorigenic disorder include
subj ects having renal cancer (e.g., renal cel
carci noma), glioblastoma, brain tunors, chronic or
acute | eukem as including acute | ynphocytic |eukem a
(ALL), adult T-cell |eukem2a (T-ALL), chronic myel oid"
| eukem a, acute |ynphoblastic |eukem a, chronic
| ynphocytic | eukem a, |ynphomas (e.g., Hodgkin's and
non- Hodgki n' s | ynphoma, |ynphocytic |ynphoma, primary
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e.g., an anti-cancer therapy, e.g., radiation. Such
t herapeutic agents include, anobngothers,

w@nio706mEepl asti ¢ agents such as doxorubicin  PCT/US2006/046911

(adriamycin), cisplatin bleomycin sulfate, carnustine,
chl oranmbuci | and cycl ophospham de hydr oxyurea whi ch,
by thensel ves, are only effective at |evels which are
toxic or subtoxic to a patient. Cisplatinis
i ntravenously adm nistered as a 100 ng/ dose once
windoav, yeeffdGr8, the eles throdgtaitie vardy iS4 feprekantsrvehaenidlLis! syen on the
adm ni stered as a 60-75 ng/mM dose once every 2 1
scelery §1G. Gathatlatesra sstoll g ilisr80Afthak ket He womsiteset to beRATlKilg piece of
anti bodi es or antigen binding fragnents thereof, of
papdravithlitement it,ibeivig piilled bevdatht wihéuwn AR eFréipe thld DnRgEoiab
provides two anti cancer agents which operate via
methddf e punhberefiRAaL itamaybes @bn Mtiay tnaisAykotisod vy &fidiggthet O
human tunor cells. Such co-adm nistration can sol ve

heightuThiebreehlsy thethetdy 6 tRPHRIE mAKing @ SheSisBMER répResoitbtthd 0Bl
a change in the antigenicity of the tunor cells which

theMtser Al antl RARS JHISAGRINOA ofllikplay e /FRgY. |1 n one
"~ enbodi nent, i mmunoconjugates of the invention can be -

abaTE S URs A HE Pt R PR AR SN L SCTEA 0%

c.ete.) to cells which have PTK7 cel | surface receptors
,an%e?ql%&ﬂ?&;@w é’&‘i"ﬁy\g@f?ﬁ&?ﬁa@ Y P83t the gagen thep displays 2 - -

exang%e, an anti-PTK7 antibody can be con'%%gied to
otghe lishelhe sorpen may bs diama ofi etV ngrsponta P fhg skt - Nos .
6, 281, 354 and 6, 548, 530, US patent publication Nos.
2003D6 Papdliist R AW AR0418:84 as RREEZIRH3S BduihudRA 4008 MHRfe
or published in WO 03/022806, which are hereby

the diERtdR OF @irRELrdNf thedU B RGRilaf 1o thehdigh® bt the Qe S diffIbi
the invention al so provides nethods for |ocalizing ex

viewl of@heist it Bbtiih 0 TR Fan B B 18 Bt RGuIR TKHerh Eat the tohrddiboflom
detect abl e | abel, such as a radioi sotope, a

of the %{cﬁﬁ%@%yi%?m&l@gam&ﬂn SR ke thaft tho§d e the center. The
co-factor). ternatively, the i munoconjugates can be

cutt B8R of fhe Kibtlchn GdchR 1WAl EMoRAY B slkFEceC flch 2SMELARS circular
receptors by targeting cytotoxins or radiotoxins to
or Effffieal shREACHr 20 8abddise! h6Gh RIFIES], fie ofirvBhure O@E%% tor
cells linked to conpositions (e.g., human anti bodi es,
follWsticggeci f ¢ and bispecific nol ecul es) of the
I nvention can al so be used as therapeutic agents.
Effector cells for targeting can be human | eukocytes
s uc F1G@ sl Okustrapsresidesroj paiign pHdispiesentatiomefitryiewsy . 10€3, bagen
cells include eosinophils, natural killer cells and
1014, prskciney @ lisp 00 glke vissve plooks dbangrtiengeve @iy K108 bt thelsmden 004
effector cells can be obtained fromthe subject to be
that displaye d seclibreofithe ligb tThe Petds bantinef f ciictler shepel tha incasasds the
adm ni stered as a suspension of cells in a
sizpbfjitsipetineeraelbtive tathe dpighilaif thesokert Thacurved distisplofertedbnto
cells adm ni stered can be in the order of 108-109 but
thewtdetn 1084 yesdtypein diengn-dinedr varp dfeeajinitlé fegiopuf Potig., | n
general, the anobunt will be sufficient to obtain
| ocalization at the target cell, e.g., a tunor cel
expressing PTK7 and to effect cell killing by, e.g.,
phagocytosis. Routes of administration can al so
vary. Therapy with target-specific effector cells can
be perforned in conjunction with other techniques for
renmoval of targeted cells. For exanple, anti-tunor
t herapy using the conpositions (e.g., human
anti bodi es, nultispecific and bispecific nol ecul es) of
the invention and/or effector cells arned with these
conpositions can be used in3conjunction with
chenot herapy. Additionally, conbination immunotherapy
may be used to direct two distinct cytotoxic effector
popul ati ons toward tunor cell rejection. For exanple,

[P — . o [r—
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strains carries a human kappa |ight chain transgene,
KCo5, as described in Fishwild et al ( 1996) Nature

wBr@reechiaml ogy 14:845-85 1. The HCo7 strain caPCi/ES20061€46911

HCo7 human heavy chain transgene as described in U S
Patent Nos. 5, 770, 429; 5,545, 806; 5, 625, 825; and
5,545,807. The HCol 2 strain carries the HCol2 human
heavy chain transgene as described in Exanple 2 of WO
01/ 09187 or exanple 2 WD 01/14424. The KM strain
cofhafigge tepeseBG2Gide vmsshhwmgtisonevaashaesen bbeblich the RET
Publ i cati on WO 02/43478. HuMab and KM | nmuni zati ons

is disphygic met thé gpphuaht| cyrvhturer thenkRos!though sen tirbediteSclea. PIKT,
HuMab m ce and KM m ce(tn) were inmmunized with

perinetnri101 tesf theaemicirtle aRfbleRAisdgH the k@senps gv&ivy: and
PTK7-transfected CHO cells as antigen. CGenera
inngpt;a}%fn schemes for HuMab mice are described in
LoRber g™’ N. et al (1994,) Nature 368(6474): 856-859;
Fishwild, D. et al. (1996) Nature Bi otechnol ogy 14:
84 5h8b § issthelhdiT oRhbickeeatl D 10N BWRrSBing4ikA4t ardiid arcircle wir e
6- 16 weeks of age upon the first infusion of antigen.

a diaetprid edunled tHedeightaf fRRtreqt, R amdtut@f the Bisti@sitehrakh BEK7
fusion protein antigen and 5 - 10x106 cells were used

windbw 10100 i/ 2 €ortapisrodibhaly 108) Gighed BdatikiMhid 6 €{14t Wpresentation.
i ntraperitonealy, subcutaneously (Sc) or via footpad

Wheh fi@ed thésigh the aNEIGRNbrOn MeCCred tIR listiPpbirg Rte AN REwh t h
antigen in conplete Freund' s adjuvant or R bi adjuvant

morelifdms kiRlbloonae iyshatindlerdaSadaBi {he Rudvsd 185t ppaats Bke- i
11i mruni zations) with the antigen in inconplete

dimefi @1aN£hdd& to Bubion cthdt idNis rediBideSFNEWESPONSE WaS
nonitored by retroorbital bleeds. The plasma was
sc%ﬁfgid Qg ELISﬁEéas descri bed below), and mice with
suf - dil enprarsspdipslit itk ACTryesier: Hsmhd o ¥ Aatibogen ente st

. .were used for fusions. Mce were bgoosted intravenously

tst Pl (LA 23 gems Ktodayraybesesp en dschrd b Fihd LBetidtuis nesrly
the spleen. Typically, 10-35 fusions for each antigen

1.5 tifpss motse Feohprbie ondes rvar Lighanakas frpprsarnieedimentienak §Hlt4%%ﬂ'
each antigen. Selection of HuMab or KM M ce(tm

shadipg gay,Bs Fulafed by prprorimgtingtadighiing effpe vt Iagbertls Resinedaw: KM
m ce(tn) produci ng anti bodi es that bound PTK7, sera
frpakicegmyni zed mce were tested by ELISA as descri bed
by Fishwild, D. et al. (1996). Briefly, mcrotiter
pl ates were coated wi.th purified reconbi nant PTK7
f uSPHR SRsiaeRsty Pihs thading e p sepstepiopndd is the gpelq bgweeg
/m in PBS, 100 ml/wells_ incubated 4 OC overnight then

the sysfagepaseralgng phe doertipn piilpmingtions doredesils pay bnouadinum i n
PBS/ Tween (0.05% . Dilutions of sera from '

referqueg fopiHghPrekicssiages Rel deovadadeestven BamhStowsh K. Beiger, John
i ncubated for 1-2 hours at anbient tenperature. The

F. Hyghegt Addisgar WeslyPrefessighal i ei%yideeust 4189Dhen i ncubat ed
with a goat-anti-human 1gG pol ycl onal anti body
conjugated with horseradi sh peroxidase (HRP) for 1
hour at roomtenperature. After washing, the plates
wer e devel oped with ABTS substrate (Signa, A-1 888,
0.22 ng/mM) and anal yzed by spectrophotoneter at OD
415-495. M ce that devel oped the highest titers of
anti-PTK7 anti bodi es were used for fusions. Fusions
were performed as descri bed bel ow and hybri doma
supernatants were tested for anti-PTK7 activity by
ELI SA. Ceneration of Hybridomas Produci ng Human
Monocl onal Anti bodies to PTK7 : The nouse spl enocyt es,
isolated fromthe HuMab mce, were fused with PEGto a
nouse mnyel oma cell |ine based upon standard protocols.
The resulting hybri domas we#e then screened for the
production of antigen-specific antibodies. Single cel
suspensi ons of splenocytes fromimuni zed mce were
fused to one-fourth the nunber of SP2/0 nonsecreting

o I N Y LN = N~ ~~ 1 AP~ AaN\ I T NN NP~
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The nucl eotide and am no aci d sequences of the |ight
chain variable region of 4D5 are shown in Figure 2B

w@rp7/0677SEQ | D NO 47 and 7, respectively. Conpe€T/B8200€646911

the 4D5 heavy chai n i munogl obul i n sequence to the
known human germ i ne i munogl obul i n heavy chain
sequences denonstrated that the 4D5 heavy chain
utilizes a VH segnment from hunman germ ine VH 3-30. 3,
an undet er m nedD segnent, and a JH segnment from human
ger idanethd Botdd scrddd@pade hgivebreaded tinearddoburMlp®Raticiud the
to the germine VH 3-30.3 sequence is shown in Figure

curbod siMide 810 1Y WRleKS hssh&fn InFRGADB rMlis BQUGAEIRe SBhdlighabdBat
Kabat system of CDR region determnation led to the

incA&del 1€ @lith 64} offtehNBsiNIE ﬁlvﬁm&ﬁélép’&ba%d fabird 1R eyeDBhe

regi ons as shown in Figures and 6, and in SEQ ID

weu?%plllellgs nohfin@itbedlse it GIRRE hibYEhY scrEORPAdL, Hakinferistoser

i ght chai n i munogl obulin sequence to the known

to tHUIRE oHRE e SmbiTEFHRAR Ho9id kleRehtb:Itht wilR bIHhs REMEAGEESIng
denonstrated that the 4D5 light chain utilizes a VL.
. q i . . t
B L B e e R A L
it GHYERGE ﬁﬁ?ﬁ{lﬁ%’?gﬁ{ema is e N sQoP BAHENS Bittle? m In
0. FRurt 4D5

S
I gure er analysis of the 5> VL sequence

oA BB Y5L S A0 0 i

I SR GE 00 Al
o PR TP ERBFRTES Rl SRy i

J-DNQO 43 and 3, respectively. The nucl eotide and am no
aci dn the gererat esse t dishley biogdss canbiats nf xeaderiaph atrlisiying thenf
12C6 are shown in Figure 3B and in SEQ JD NO 48 and 8,
warpggiestintial yo thECdespad susaiiro Filtehieg @6 bhepplipd diraigthe warp
i mmunogl obul i n sequence to the known human gernline
to liedired nlixging htifaats dassed Py sed infosedjoe haies disanedskhe higbd t hat
the 12C6 heavy chain utilizes a VH segnment from hunan
fre@enéyl dontent\AfiteRPdhdkes & mpatiogl edyesusdepiihde 10 atiesipyefie, filgriog maylbé
segnment from human gernline JH 4b. The alignnent of
restrided 1266 st hiseOwiatiChe varptihepplial. Stitabk MdrsDiRddle bdneence
is shown in Figure 7. Further analysis of the 12C6 VH
culsi€ QUBIERE otdist figerd; ARdrdGbilt may bd Puadih tKsEefeR@t Reconstruction
determnation led to the delineation of the heavy
Fil&hah CofepiRbs Giehiites; MnchalDSctf0 8t @ampaer Shkits Vol. 12, Junbs 4,
3A and 7, and in SEQ JD NGCs: 13, 17 and 21,
Aub@s PESS! It Wallh-posstP@Ichifibife B twd@aghks 6ehdeghd andR@iring into
I mmunogl obul in sequence to the known human gernmine -

ond SEPAA Q@ RRMEIHE 1hst B s £RhdRreASHI SR GRS :H BITRITHHiE Aeptivdat
the 12C6 light chain utilizes a VL segnment from hunan

' I WbERBd @RbmbicR%h
apff el b ife Mool «itingnd uulORbarkh MERRERE GAoMpRGhe

. j s, shown in Figure 11.

dm%ﬁ%?%g%ﬁl%atéﬁ%g%ggﬁﬁggﬁ?g%% VL sequence using the
Kabat system of CDR region determnation led to the
del i neation of the lightchain CORI, CDR2 and CD3
regions as shown in Figures 3B and 11, and in SEQ ID
NGs: 26, 32 and 38, respectively. The nucl eoti de and
am no acid sequences of the heavy chain variable
region of 12C6a are shown in Figure 3A and in SEQ ID
NG 43 and 3, respectively. The nucl eotide and am no
aci d sequences of the light chain variable region of
12C6a are shown in Figure 3C and in SEQ ID NG 49 and
9, respectively. Conparison of the 12C6a heavy chain
i mrunogl obul i n sequence to2she known human gerniine
i mmunogl obul i n heavy chai n sequences denonstrated that
the 12C6a heavy chain utilizes a VH segnment from human
germ i ne VH DP44, an undeterm ned D segnent, and a JH

o " o Y




The anti - PTK7 human nonocl onal anti body 7C8 bound to
the HEK3 cells transfected with PTK7 but not to HEK3

w@edormet7hat were not transfected with human PTRIT/UTIW0E046911

data denonstrates the specificity of anti-PTK7 hunman
nonocl onal anti bodies for PTK7. Binding specificity b
v ELI SA The bi nding of anti-PTK7 anti bodi es was al so
assessed b y standard ELI SA to exam ne the specificity
of binding for PTK7. Reconbi nant extracellul ar donain
of Wiy thedist ak esthae if appedsiatti wrgpnad aionest a ¢useedgniface patk7’
human nonocl onal anti bodies 3G8, 4D5, 12C6 and 12C6a
only Rbkesl inbfeateas tvisibid) betrsl soaivien sesol Lt thevebdural appdagacpeigeiaingr es
were perfornmed. The anti-PTK7 human nonocl onal .
througlitiht bisplhy Whea kecrall thadggtedat is passiblerig simphoeevertizt icstiteor
10 nmg/ M and serially diluted at a 1:2 dilution.
into JoGidbn RkddrabiTR o h@hs flkappatfehiscendyemthly)sligiog the lignal
ant i body conjugated wi th horseradi sh peroxi dase (HRP)
acros¥@s cuis@bkuaicesecondary anti body. The results are shown
in Figure 15. Each of the anti-PTK7 human nonocl ona

anti bodi es, 338, 4D5, 12C6 .and. a .pbound tQ PT.K7. x
T et S imoent e paat PRt TR DsCP IR RO drdp R A
uman nonoc) onal anti bodi es. for. PTK7. Epi

h e
ellipsgmay R ferpedan iFtsiohs BIREE 349 BROHGHEI T R

. . determ ne _epitope grouping.of anti-PTKZ HuMAbs. W I ns'
- partigilasgiG R flustraiespgdg PPEROADE aﬁ@?ﬂ@ﬁﬁ@&&%ﬁ}? Wiarereol L

20

15

20

bR SEe AR Sxoeselor ALiem desprll nLag

Epi t ope bi ndi ng of .each anti-PTKY n, nonocl onal
the sty BUAABEP IS SSURRPYE [P TGA AP 1 REBBDRAHESY e
cells with 10 ng/m of cold anti-PEE?igunFn Qoq}ona
that inpreaserolisy size gf &R BermEAF dClRRIE IR HEEFI S §d tRACIREFINS FHHPBT 10

mg/ Ml of a fluorescence-conjugated anti-PT Y:Eyqan
temgypeiblel Bibath thatnaieirag mlmrﬁa@%@aa@la)&% f SR e

FI TC- |1 abel ed anti-human 1gG Ab. Fl ow cytonetr.i
shapaisairgdasAyibe majeppfiv FAASPecpsion pnger theediedRing” a4 185{ Bfetry

(Becton Dickinson, San Jose, CA). Upon analysis of the
eccentaitity, of tivsilimsd 121PTcreagast dshsdicesstrishy Wowaenthe Rerapdenios Hg

into 3 epitope groups - group A which includes 7D 1
ellipgpr Bl viBblewhithsrscieerc 1 104 derrRE8, sartlee mymber of isibds s abso

whi ch includes 7C8, 12C6 and 12C6a. Exanple 5:
incrd@bea e FIEr. il 2 A FIG@ i 3alustates in Paukipulanibat Bodly casPrbspiths PTK7

expressed on the surface of human cancer cells The
cllipaeipdreants, Bspeomateyilbomereasasmakingahore of the liggvisible. ( ATCC Ace

No. CRL- 1441) was tested for binding of the HuMAb

3In ie_cE)r-cI:_uKI{ZfepeH%} ?i?rg%glj o?gl@glgﬁsﬁgél ﬁgﬁgl?&» clsl%ggte%?éégzrl%utat

erent conce I ons. the anti -
QQﬁaqoqogﬁghgnal anti bodi es was assessed by incubating
USRI BOTEYTE Wi t h antibody at a starting concentration

of 30 ng/ M and serially diluting the anti body at a
1: 10 di k43 oy _dhepeehl s were washed and bi ndi ng was
det%c?ggaa{?ﬁ)a&gg?lg%eled anti-human |1 gG Ab. Fl ow
cytonmetric anal yses were performed using a FACScan
flow cytonetry (Becton Dickinson, San Jose, CA). The
results are shown in Figure 16. The anti- PTKY

nonocl onal anti bodies 12C6 and 7C8 bound to the
nephr obl astoma Wl ns' tunor cell line in a
concentration dependent manner, as neasured by the
mean fluorescent intensity (MFl) of staining. The EC50
val ues for the anti-PTK7 nonocl onal anti bodies 12C6
and 7C8 was 4.035 nM and 3.428 nM respectively. These
data denonstrate that the anti-PTK7 HuMAbs bind to

ki dney cancer cell lines.Exanple 6: Binding of human
ant - PTK7 anti body to cancerécel|l |ines Anti-PTK7

anti bodies were tested for binding to a variety of
cancer cell lines by flow cytonetry. Binding of the
338, 12C6a, 4D5 and 12C6 anti-PTK7 human nonocl onal

-
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i nker, such as a peptidyl, hydrazone or disulfide
i nker. Exanples of toxin conpounds that may be
weonjngased to the anti bodi es of the current |PWEDS10061046911
are described in the filed application with Attorney
Docket No. 04280/ 100M629US3, filed on Septenber 26,
2005. The PTK7-expressing Wl ns' tunor human ki dney
cancer cell line G401 (ATCC Ace No. CRL-1441) was
seeded at 104 cells/well in 100 M wells for 3 hours.
AN aRkk p Rk peifteicl @Gythe 8njoR axie Rh LI Rttes tkasr axtidElgbrdfore tiive
wells at a starting concentration of 100 nM and
mc!réaEJ ﬁta rédOWRbeR Epads SvétisiadhtioctiflapfatenereciChaite fo ek
to incubate for 48 hours. The plates were then
Sc@éﬁ&fg@“\gﬂ th 1 nC of 3Hthymdine for 24 hours before
termmnation of the culture, harvested and read in a

Top Count Scintillatio I nstrunents).
Fi gBéreenheikhistions: (A @€2)3) -ofs -t(hE)E22TP2- conj ugat e on

the Wilns' tunor cells. The anti-PTK7 anti body 12C6a
showed an anti body-toxin concentration de $$ den& .
dechere & isithe sraen hght NV here fosa gigleibg eatigns } -/ for an ellipse with
PTK7- expressi ng W I'ns' tupor human ki dney cancer cel
the 1npjer axistioublel e 2niers pwin Seraiods 2 ¢hatcaning tha 85§35 BGRY es
conjugated to toxin show specific cytotoxicity to
itehng rrest bk ilisiriespd emiseshaneef PUipsery avp b relesepigiicns gh‘edﬁﬁpﬁéf
cell killing of "a toxin-conjugated anti-PTK7 anti body
thepimctaasaimthe wuvsher efdtes visitds thersize B e esptanpema is lamgely - PTK7
- wenocl onal--anti-bodi es conjugated to a toxin were -

unttewgaichnd ey easitiaidentified. tp items kielplaceitiarther fravrdhe VieHine a@éﬁlley A &

| i nes havi.ng:either |ow intermediate or high cel
wﬁhmﬁaﬁmmgdpbéwsmmhmcﬁmﬁﬁﬁmﬂy¢ﬂ3MEé?ﬁﬂﬁﬁbl|ferat|on
assay. The anti-PTK7 HuMAb antlbody 12C6a was
con %%ﬁgxdﬁjrﬁbgdﬂleh%é glmyd fglgs &ircle SHA B be replaced

pep razone or [T nker.” Exanpl es of

%elcs r%pggsm%gg‘gféﬁéxﬂget 111@&%09 thhéj gatEdct % thd bhe shown in

e cu I nvention are described in

Flﬁi’o B as gt R ERAD ef Hle DU OGN EE b O, HARES/
saig BT AP S e st St %‘ff%ﬁ*r i orehPRRRP ey,
el S HERE erts, S BTG ki RRLEHY #%ﬁ&%@assé’%h
%ﬁﬁﬁ% S b tﬁedf?et“ %ﬁff Fiotafihs Bh and

d_th Level of PTK
oclreg e reFen TAk-QYEF TP S BT FH6n PR AP JOAPE ALY
dded to the well t ts at f 20
R R i 4 P T LTS S

i sotype control ti body was us at v,
feE’@??P%él yfap?tamét%a‘i/élﬁéowusmwteofﬁq ig Bﬁftéat 8#‘“’3‘3‘5 Bt
and the unbound (free) antibody-toxin conjugates were
thafamayeg repgaducetor oply et faedht i nued to i ncubate for 96
hrs and the killing activity (FU, fluorescent unit)
was neasured by cell viability in CellTiter-do(r)
Lum nescent assay according to protocol (Pronega, W,
USA, Technical bulletin No. 2S8) using a Bl O TEK
reader (Bio-Tek Instrunents, Inc, VI, USA). The
results are shown in Figure 22. The anti-PTK7- toxin
conj ugat e showed an anti body-toxin concentration
dependent decrease in the proliferation assay in
PTK7-expressing A43 | hisbh, SKOV3inter, and LoVol ow.
This data denonstrates that anti-PTK7 anti bodi es
conjugated to toxin show specific cytotoxicity to
various human cancer cells27Exanple 11:
| mmunohi stochemi stry with 3G 12C6a, 2El 1 The ability
of the anti-PTK7 HuMAbs 3G8, 12C6a, and 2El 1 to
recognlze PTK7 by |nnunoh|stochen1stry was exan1ned

- r oy
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expanded in vitro using standard | aboratory
procedures. Female CBlI 7.SCDD mi ce (Taconic, Hudson,

woQo7betdeen 6-8 weeks of age were inplanted PCT/US2006/046911

subcut aneously with 1.7 ng 90-day rel ease estrogen
pellets, 3.0 mmsize (Innovative Research of Anerica,
Sarasota, FL) at the neck region one day prior to
bei ng i npl anted subcutaneously in the right flank with
10 xI O6 MCF7-Adr cells in 0.2 ml of PBS/ Matrigel (1:1)
peThaseH&Red iViigariwell ecogighied therithnieea sficvedinfrodoet nomesl
three dinensionally using an el ectronic caliper tw ce
to maRE WeYheight (Ffihel soieb Bl dthit@lattdretBamed willds s fifthe diameter
cal cul ated as height x width x length/2. Mce with

is grbAdr thadhe dcHRP RS Wah &84 digiodioh alMiBedded. & StRiIEMBbERENt Nt O
treatnment groups. The mce were adm ni stered a single

curved\$thed VIR QH S11igQS8e wbd £ the AR Férkerpihd e PRSe vehi cl e,
naked anti- PTK7 anti body or toxin-conjugated
anti - PTK7 HUMAb on Day 0. Exanples of i.n _coppounds
£ hina ey LTSRS SR B LR LR TORFLS. Op- 1B e
. current invention were described in the pending U S.
displagedeh the ggpen ot Hreisgipendiay s MRV Istortion te Sopp gaeg e cleprly
_.pending U S. Patent Application designated L
WSIM@mawudené@m@% distpiiqnanaybelrced afhibe ctsliRhing or
63 days post dosing. M ce were euthanized when the
<ﬂ*¥@ﬁ%¥§h%£ﬂ@@996@ma Beptiompianpl8&tu| t s are shown in Figure
25. Anti-PTK7 antibody toxin conjugates slowed tunor

0" ot he RIRGKRS R O ol1iPBIFS15 a9 BE RRAMA Ml BoRth bk 2RI KT 1,

- antibody-toxin conjugate has a direct in vivo
1604, Bt Bieh Qﬁ&ws%%ﬁi?ée 1805 RERaSh pbkitnGhe diti¥Rim distortion tov.ards. -
growt h. Met hods for Nhn!pulaglng Vb Pages
the ﬁ?bﬁﬁ?%ﬁ?%%ﬁ%ff L EMNS RIS RBRLY el lsQb1& @{Kbm%s tdafing the

benefit o . S. Provisional Application

afplaT B acid o healiqs ahsi dnbafigee o,

whio BB AR PRE R by Bk e e RO OTEE s
ECI i I

mayhd #3cd o SAGR oL Bler BRFREL oML FLL Rl G BHARRR B

aCCO-l‘-(HI% %o'\tl\n/eEci\ll;lélctg}ll 1d S %I § l)fg;hé) Ic (;lf.]ﬁl JM%%}HB&HI&%,\%J c?e%?eg be
L Hventton relatedto |spfay|ng web pages. re

rticul.a th resent invention.r 0 ods

cur B fFA R s e e BT REthe ERloRllph P Rigla BRI O
gf t he Rel at edtuAr t. Fil es I%glget&i)rggtn Lext, gr aphi cs,

SCIOL Y g &8RRI BTERAT I MAT R B by 0&er s, For
exanpl e, internet users frequently access web pages
us imanothe oastexdsnentthb diemster ofiiieaynameay pp geakbt than the srqufet s
the markup | anguage that codes inages and text and

the fereem,dit the tdneer oNthe tured is shifitdavay fisarthe eattadd the fopemA
Unfortunately, the view ng experience is largely

largélltipsR3 o bo Wifidh Goth G VadvE dxigtoigive aoidivaraing of itdntdbemgur ce
mat eri al-. Al though sonme browsers all ow m nor changes

scroll@] B iBH FIGY 7ishevs i eige SlUpR 1a85 thhihasbee sified Joghdr et
font or the background colors, the creator of the
source material largely dictates the presentation
tothe user. Wat is desired is an i nproved nethod for
view ng text and i mages from web pages and ot her
conput er based files. Displays for portable devices
are often quite imted due to their enphasis on
portability. Sone portable digital entertainnment
devi ces may be used to carry nusic, photographs,
vi deo, el ectronic books, and other types of nedia.
I ncreasi ngly, portable devices are being used to
access the internet. To be28iseful as a portabl e device
they nmust be small, which in turn limts the size of
screen they may use. The screen is often used to
configure the device, and nost inportantly to enable

L,
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havi ng facets in accordance wi th one enbodi nent of the
present invention. FIG 15 is a diagramillustrating a

waeeae/ogi7eww of a viewer, display screen, and | iBCT/H8200610146911

three facets in accordance with one enbodi nent of the
present invention.FIG 16 is a diagramillustrating a
side view of a viewer, display screen, and rotated
elliptical list in accordance with one enbodi nent of
the present invention. FIG 17 is a diagram

unchétlg%trfg%ﬂ IIQ geaa?ﬂﬁ:t of\ﬁileesWeng 17?4 th%’\ﬁlran eg{eﬁplh%ybr gSCreen,

1 pt I NCreased I n SIZG In ac dance

apé%sﬂrgte 15% a(l?g e’E‘E]{A Ie(ﬁ{p «{k%re@ﬁ %ﬁ%ﬂvahs Ve rh Ydivil r%}%t%:‘tho]sg

I'ng a segne I'ng
“""ﬁﬁ%&?gﬁ@ﬁg Qfﬂ@ ?"f?"ﬁlﬁ&ﬁl%%?%%% e SRR C%#&Pf‘&%’e%"“ may
be %%QRH) ggr'e gén a%Fgr_ FgQI%ES)crgll\/BCDI MENTS Ref erence wi | |

now 3 pr%% erred enbodi nents of the

|nvent|on. Exanpl es of the preferred enbodi nents are

i | | Tistemdbdichents abdve hacat npanyddngridalawoligs of ¥kt bEitdnise

invention will be described in conjunction with these
Thexe afiBed i@ theeanthvaitl irevegiise that thewhihé tebimiquesdapgboapgliddtat it

Is not intended to Iimt the invention to such
hofioatabdcrodithgeftistelian thiasthe 1R hiyecoamint waliont limitatios, linkt areted

to cover alternatives, nodifications, and equival ents
as Iyperimylidde, textdhdhaieg namkd) imagedi@cigdihg piot@mabhs anpeonabl mdne

i nvention as defined by the appended clains. In the
opticak.| ow ng descrlptlon nunmerous specific details are

set forth in order to prOV|de a thorough understandlng

re ent resent t On ma
or ?it i aaﬁrfrc{ﬁag%ﬁ%@rr? i ok rﬁvrntf’oirésstel% \ frRFerpatns ©
etall s er. 1 ns nown nechnan
an tar}*éuqﬁsstfoeﬁaﬁa KPP B Rt B Ol RS e ing of
iR R AL AP {st?rgtrﬂ%rgr St g sbpant thwvm'htarﬁﬂggl |

i numer al s refer to.like parts. The va

mtﬂriﬁxo 774 foraps pquinbepsopitedaubhs teekdtomartas! ing o g
|Ilustratev rious features of the invention. Tg the

fo idiodiigs. ifle files. gthe inedin f4ps, prckaopired ews Sych aS PP PHORSH one
draw ng and not _anot her, except where otherw se

accessthlecthtongh the usen dyafaps dn gWIW&P%temwas &iating thaudiq e s
i ncorporation of the feature, it is to be understood

cany ipglpdertitlss artisis egegrea ity %énsa(ﬂlaegrr@@d% ugsd to pryiegisdeltracks,
t he enbodi nents represented in the other figures, as

suchias paresplagky/bat 5qi pxajusively ilase eantsgt ifemsiaperseed i aparigble media
Unl ess ot herw se indicated, the draw ngs are not

plaggs cwehsagran aydip R qddyer haping aalurpélﬂsqféﬁadsrﬁmdr o eepessible fram
drawi ngs are not intended to be limting as to the

thegplaypre Foftharithe scnpecin intepdedyn extamt te lat/ledst the samextonigat iteise
present invention provides a nethod and system for

repfeséntaslin thg Lk ydgms ordthar nomtekipaltidsotifichtionmentss, or
ot her conputer files for presentation to a user. In
accordance with a first enbodi nent, a web browser or
ot her suitably configured software application
retrieves a web page for viewing and filters it in
order to provide a custom zed view ng experience for a
user. That is, a web page containing markup | anguage
that describes the | ayout of various objects such as
text, images, and graphics is received, analyzed to
identify segnents, and redrawn with at | east one
segnent enhanced. FIG 1 is a diagramillustrating a
met hod of filtering a web page in accordance with one
enbodi nent of the present invention. Initially, a web
page i s downl oaded and preferably cached in the
device. More generally, a browser 102 retrieves a
conmputer file potentially containing both text and
graphi cs or inages Preferably the f|Ie |s an HTM. or




"mature", violent, or other objectionable text or
i mges fromthe redrawn web page. |In another
we@podsiTent , the processor is configured to  PCT/US2006/046911
automatically identify the user's web page usage
habits. That is, the processor is configured to
identify the user's preferences or typical regions of
interest fromthe characteristics of the web page
regi ons selected for further viewing in the redrawn

di APAAYH BE ?&@é&n@rmveﬁﬁén 16X 809 | d€scribdd&n Em&aﬂ'}ﬁ r Ripdsfose

regions within those web pages. Conversely,t

of cl it Sﬁﬁﬁ%ta&%& R&ik 8 %ﬂgg}éflteﬂattc Qpaidd &%é@s aﬁdnﬁodlﬁcaflfms may

aracteristi¢s or t1ons ‘of regions typica

be pfa@ﬁc@& &/ﬁﬁ}m%}é st:(t})% oFRE D, e’ﬁ‘&e(ﬁ%ﬁa%p gAééo:dgiggﬁgx B%%egl Eggr b. i n

custom ze the pr erences provi

emb@délgg{w%é to' DR qgns?c#ereﬁsas Hﬂlgt?a%vg Qndbrg? {eg’{ﬁeuve Itl? L f%e\{ltlon is

erence rév ous

d h h
not tg 'bec' inlinet\e to kh% d@t%ﬁso %vearll %?eln {,\]t mréil/%m %lgigg ¥ b llnl OSCB% aélg on

r ency of visits to a site. For exanple,
eqmvak?nSO%ﬁleﬁPl?ende%%zﬁHP%d& te could be interpreted as a

reconnended site and the content nmade available in the
redrawn page woul d be designated as nore extensive
(e.g., including nore regions) than |l ess frequently
visited sites.-After the analysis and sel ection of
regions is conpleted, nanipulation 206 of the one or
- hore .sel ect.ed regi ons occurs. Various techniques for
mani pul ati on (enhancenent) of the sel ected regions are
avai l able, including but not Iimted to nmagnification
211}‘transfornation 212, scrolling 213, and floating
214. In one enbodi ment, both the . . selection of
regions for the redrawn display screen and the
presentation of those regions . are adapted in such a
way as to increase the nunber of itens visible while
retaining their visibility or legibility. In other
enbodi ments, the selection and mani pul ati on techni ques
are adapted to present a redrawn display screen nore
consi stent with the user's preferences independently
or in conjunction wth considerations for increasing
legibility of selected itens. Each selected strip, for
exanpl e, any or all of 204A, 204B, 204C, and 204D may
be magnified to increase their visibility. For
exanpl e, when a single region is selected as in FIG
1, the browser can magnify the sel ected region so that
it fills the screen size. In other cases, for exanple
when 2 or nore regions are selected, their
magni fi cati on depends on a sharing arrangenent of the
avai |l abl e screen space. Miltiple mani pul ati ons may be
applied to a region. For exanple, both magnification
211 and scroll 213 may be applied. Though not limted
to the described application, this technique is
expected to be particularly useful on small device
screens. For exanple, in one enbodi ment, each stripis
magni fi ed and al so set with a scrolling speed so that
the "nmenu"” within the strip is scrolled autonmatically
on the small device screen. A selected region or strip
may be transformed 212 by other mathenmatica
functions. For exanple, as illustrated in FIG 5A, the
strip or segnent nmay be spherized. This type of
transform when applied to a map, is expected to be
especially useful to the user, for exanple, to provide
bal ance between a "focus" area of an inage and a
context area. Floating 21430s a techni que whereby the
i nformati on may appear over a different regi h' ofthe
web page' and noved in accordance with the user input.
ThIS S expectedto be espeC|aIIy userul for nenu
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sphere get conpressed. This transformation has the
advantage that the center can be read easily, the

weodgessadequat el y, but the m ddl e ground, i.e.PCHES2006/046911

the edges of the sphere, not as well. This is
different froma normal magnifier because the effect
i ncl udes 5 conpression of sone parts of the screen
coupl ed with enlargenent of others. Visual artifacts
(e.g., loss of content) caused by the sharp cutoff at
the edge of a magnifying glass are thus avoi ded.
CLAFRMSnot her enbodi nent, user sel ectable radius and
of fset paranmeters provide .. variations in the display
screen presentation. Setting the radius to a snmal
Whegas elemgfi sh a : .10 | arger offset (i.e., pushing the
sphere a | ong way through the page) provi des very
st def) mathpd of madifiing 3 prerepation aflg web aget the wethed porgprizing:
gentl e edges and |l ess conpression. If the edges are
nadeceivis aTed@aesyi si bil ity of sonme of the page may
[ set for.the

suffer. In _one embodi nent, .a nmedi um.: [ .

of faadyZingandwpgs At gy ieh PagrdP bdaemﬁ'rlr‘fg@g’ﬁﬁah%?‘icr’%gw fegions; and
originating arou t he edge of the sphere at the sharp
L St R WA e et Gl

B S RO e e AT L

the brufdtity SFRgeidnd e Eaw Bl AREvediphge. one enbodi ment of the
present invention. FIG 6A illustrates a
t r N Thomembd RReotbeihlain i eheper thphalyying 0fthe fmdgh eorppries
600 is cqonpressed while the central portion 602 of the
mlﬁ%@%p?ﬂﬁﬁggﬁgmﬂﬁaa normal size or enlarged. FIG 6B 20
il rates the. e, 60Q wi,th the central portion 602
and SRS PR TR DAt TR SRS Mepete Henel R
plufalidtof teHerent @gibiisyto 6drrespdndihl trenkliv hangddgt sode panivhofontht weh
t echni que provides avisible and | egi ble area 602, for
Pagixanpl e suitable for reading. It also provides a

erJ ery.region that .i ressed and not easi
P aBf Bt RutRed ifeim 3 R EFS R PRSertha SRRt
pagB QNBg & bidtvest to feadelfthl aliug langedge icotierfor o pluralite bLidbreificd

within the web page. Preferably, the user is given
Te8iPftual scrolling control to scroll the page both

verticall nd horizontal l.y. . Though illustrat.ed_ here
! ore. JEFrods Trole b Wbis A G dp et SR BRIE g Relchs
is ehREbsd whea Sedaw@Cr i bes (i.e., both up-down and
left-right) are equally applicable to the strips or
r egi. aAS meBSE 4sirbitdd maddim @rwhiereid the snhapemiedticompiien. F| GS.
7A.and . 7B.illustrate another transformation.technigue
prefeRtfi s SLRARS e s SO SRE DT TEP ST FLALY B Lle
reldtidd @Y de@dhd pbiticn offihe Hdth tistekhaisg & thedefienat i cal
transform . appHed.to the web page on a portable
devs. q&e methedisas@red ﬁlhdlzﬁlg”&ﬁhe&rm thb preatie: <foﬁipﬁfsés?sergﬂing the,
eri phery. regi on. . The port . device 700 includes a
dm5?§ﬂ$%9{%ﬁwggﬁ@VBﬂl%WﬂﬁgwﬂggFﬁFﬂﬁ%¥mﬁﬁvice 704 that
allo th ser .to.scr.ol di spl ayed portion of
pacd Themethpd gyfeeiisd inglsip ;a@%a% BRSPS pEeL P olied
parhfl¥8F ol SRtrblEing 1Ak SHREESE thoscadiplgy to any transform
including but not limted to those that sinulate that
the center portion of the page protrudes formthe page
or is recessed into the page. Exanple non-limting
enbodi nents include the application of a convex
transformand a concave transform FIG 7B further
illustrates the effect of shading to simulate that the
page shown is three-di nensional. These mani pul ati on
and transformati on techni ques are intended to be
illustrative and not limtidng. Preferably, the
mani pul ati on techni ques are perfornmed on a
regi on- byregi on basis. That is, a first region may be
nodi fi ed by any mani pul ati on techni que and asecond

- o a1
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enbodi nent still, the distortion zone is dynam c,
rotating up or down in accordance with a direction of

w@2®enai750 or t he speed of a scroll. In yet anop¢diBEDS2006/046911

enbodi nent, the enhancenent of at |east one identified
regi on conprises includes altering the degree of the
el lipse or the curvature sinulated by the faceted
surface to match the speed of the user's manual scrol
or alternatively, the automatic scroll speed. In one
enpeahEBRthod BY RYited $lcihif ﬁwﬁ%'ﬁw géroﬁiihg‘ Qtlr%brpig h@nz!ohﬁi]
of itenms on a screen in such a way to I ncrease

and vhergifethe sindopverfthe\displap beseeptiihesin the ealehted geetidnds displayed is

horiz¥hesi Pi 11 ty. Although the list of items may be |ong,
only a section of the list is visible on the screen at
a at
o e et b o Slath b R D M &

compisestraRseRing W celrabpeytion ¢fdhankgieloi a801mal eipe eslqmorrinnand

“mmﬁhggmgﬁwégﬁﬂwq&g%gg ﬁﬁr&ﬁ&t FIG 8 illustrates a

scrollin can be considered to be a | ong

DI EL O meRR 8! rotiellth b Trifbid bhe REhAGRLIL L e Peneath

a W ndow. According to a convention od, the '
transigipdsion compiitirggesehiag apayrabsscimead ﬂatregorymtalm@mlﬁsatlon

the 5 height of the screen by

axmﬁﬁ&ﬁﬁ%hﬂﬁ%mgiaﬂﬁthlﬂﬁ% maki'ng up the list. This

r egr e e

Cran A R Bl g Sheid dalEoRtfloq RfoiRebl
compirising sentinpeusly sproling ef qbp oqf@mam@rpresemtecpme@engm i on of the

viewer 902, screen 904,. and flatlist 906. The viewer

| JKBheancshat asesited Ie\ﬁiamﬁ s'ho® the enhinsegent éeriransfatmation
compg%i?g éﬁéé?rnatl;l%g fﬂ)cuig] 80111%1’1 of ﬂ%est@%&'é 91\%' rﬁt&nﬁﬁg dlsto‘?tgd mg %1; a.ntd
provifling p context area outmdq_ot’ thelocysfarsp gl Irapext akqa.gtneu zgecﬂlywpplvmg
anm%%%&@hﬁéEJ @ﬁ:gglng wr apped around a curved object,

Reter of curvature of the object is

Si181 4R dt €chl ent VI ew

of ot Rl an“oﬁtlg%S“tﬂ%@‘é{ﬁ%t%’t Sft
Smmeeyalfpéhqqqn’fﬁt@rﬂ@ redrawthesgionp and bot t om of the vv| ndow

OGGURYA screen than those

negtgtegggghﬁﬂakgﬁﬁg%%gpgéf gAﬁégthe l'i st can be

de@emwdiatason‘r@pbmhugngamlyp&ﬂ;rface such as included a

ﬂﬁa&h@ﬁhéﬁﬁfo &%* 51 g:esurface I n one enbodi nent,

shown e 'Cdrvature of the list follows a
ciapyieg afrin(@ge pOcdsbihgristimiue © idemsifydorm thejivadei aqhurality af
“mm%ﬁ%]% egtatl n of the viewer 1002, screen 1012, and
urar-gi1et: 1006. The viewer | ooks al ong the view
ame@pﬁh@ﬂﬁ phiralitjﬂef cohdrére bontddOsbg it toc Bpkaivs pRrasigcdfi on
o% t%e list. The Iés IS bgnt into a circular shape
comppigL ¢0dF Seerirns @vosipfed wih be &b B%ei 4 perineter rel ative
t @edrdveindi@k glab pae bl Roriattiae it leabhdhe GBTHhY @RrdlitySdf chBputer
oj ected onto the screen 1004 resultlng in the
“ﬁe%’ﬁk?Fnear warp of the visible region of the |ist.The
f i1gUTR: HEREEKQEEd A FiiH 86 vvh@rwn%htam B e ctshe‘%&ﬁ Eontdnp €
screen on which the list is displayed, and t
segmeiis Feppsitionsd yutheiredrayp displgy-| i st as t hough seen through
the screen. The_perineter 1010 of the semcircle
vi sible through the screen is given by: ps * p/ 2
where s is the height of the screen 1012. By w appi ng
the list around a circle with a dianeter d equal to
the height of the screen the anobunt of the |ist
vi si bl e through the wi ndow 1012 is p / 2 (or
approximately 1.5) tines greater than the fl at
representation. Wen viewed t hrough the w ndow, or on
the screen, the list appeanBs to be flat but with nore
itenms visible oh it. If a shading effect is added the
curved |lists appears threedi nensional and adds to
|IIu3|on to that the Ilst reaIIy does curve away. FI G

o N o, N A a
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order to bias the distortion in.one direction or

another. , .. FIG 16 illustrates that the ellipse
wasmioerybe rotated away fromthe view axi s >'PCT/PS2006/046911

1608. FIG 169 shows an ellipse 1615 rotated to

position the mninmumdistortion tv/ards, ' the top of

the display screen 1604. If the |ist 1606 is being

scroll ed upwards rotating the ellipse 1615 towards the

top as shown maxi m zes the nunber of itens visible

bel lgwfﬂetmeﬂ‘ml' ag pecft@cﬂn% a}h? 1 Hé%lﬁ ﬁw%ﬁaﬁﬁmg%{)m ises one of

approaching target it e rotation of "the curve my
magpefidatione spheyzatine r@tblstlcglnandfdyndnmc spadling. nt er f ace, or may

be dynamic, rotating up or down according to the

di rl8cA imsthod nlmegifang ayfresetiation®f @ veb pdga, the mgthphegmprising:

enbodi nent, the degree of curvature of the list 1606

mayrabgating medeiptansuss cejsder wib pagq telalirendgred Fzeexanpl e,

r scroll may cause the curvature to increase to

mp@%&%ﬁﬁgre itenms visible. In another enbodi ment the

di apgl &fin e%&ﬁex‘e‘(ﬁfrﬂaﬁe séﬂ% 1 Pe@ﬁm§'l'>y§%m§f

t he Scree e cen the curve’is
ﬁmﬂmﬁ@mﬁmnmtthe center of the screen A Iarge elllpse

may be offset fromthe view axis to give nore warning

of assigning dhésasigne efthe plewlity of eigheipa wipdgw in 2 redspisimgse

4 715 that has been shifted so that

am%ﬂgg%%?gtgﬂﬁ%ﬁareglon is near the top of the screen . .

17 Gadraing the aveb aaggeomeh display thecnempisran pracathavingpt Igastomg
t-.are scrolled up the screen as it gives maxinum..

visibility to those itens appearing at the bottom of
.the screen. The offset of the curve fromthe center"

may be affected by the direction and speed of

o scrolling. The enbodi nents above have all descri bed

vertical scrolling of a list of itens. Those skilled
in the art will recognize that the sanme techni ques nay
be applied to horizontal scrolling of lists, and that
the lists may contain, without limtation, |inks such
as hypertext links, text including names, inmges
including phot ogr aphs, and control nenu options. . .
., , "1t is to be appreciated that the
scope of the invention is to include other apparatus
and techniques for displaying itenms within a |isting.
For illustration purposes the listing of itens have
generally described a listing of text itens. The scope
of the invention is intended to extend to any content
associated with the text itemns, including but not
limted to audio files, video files, other nedia
files, and control itens such as nenu options
accessi bl e through the user interface. In particular,
the text items relating to audio files can include
titles, artists, genres, al buns, or any other netadata
used to navigate to tracks, such as particularly but
not exclusively those content itens accessed in a
portabl e nedia player, such as an audi o MP3 pl ayer
having a plurality of tracks stored or accessible from
the player. Further, the scope is intended to extend
to at |least the sane content itens represented in the
listing by icons or other non textual identification
means. Al t hough the foregoing i nvention has been
described in sonme detail for purposes of clarity of
understanding, it will be apparent that certain
changes and nodifications may be practiced within the
scope of the appended clainms. Accordingly, the present
enbodi nents are to be considered as illustrative and
not restrictive, and the iBd¥ention is not to be
limted to the details given herein, but may be
nmodi fied within the scope and equivalents of the
appended clalns CLAINB Vhat S clalned is: 1. A nethod
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