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means for treating disorders characterized by expression of PSMA.



2 WD 2006/ 089231 PCT/ US2006/ 005853 Accordingly, in
one aspect, the invention pertains to an isol ated
W@ pios/gm2est at e speci fic nmenbrane anti gen ( PSMAYCT/US2006/005853
anti body, which [ acks fucose residues. Preferably,
the anti body enhances anti body dependent cell ul ar
cyt ooodrdingly, of onselspest, thx prvestsineriagisito suisoladel #EMKostate

. dt f h t-hat
R R Rttt ol ey Bhishdike e fghes"
PRArhKIO Aie bitdody akmcb8RHRIY B8 AUES cell@ar &otbiRily @f cells
ADCC activity agai nst LNCaP prostate cancer cells

em@;smg/cml s@iface| R %srcomnamdgtpmfom of é@@ntlbcvdyahaszograms

5 858 B DSl ERTATIB M 2n il e
hdshatEd:geRaDac Q&ﬁltmfég&hﬁmcmﬁmaﬁteﬁﬁﬁ@e&fellmw ug/ml or

activity against L P prostate cancer cells that
lesg, or 0@é$tg/rﬁl drdess, orohed pg/onl cafesk.cast 024 d/oil dr bbamplrommately

0 Bl EEor Yot b S e Siahamentss e ippeb s acks Hacose
eSS as GRIHE, 8f ADRE 2 (fn@ftgna Ofin tl']‘_,ff\l(%':zpi y}!ﬂ%&%ﬁé dah@dr cells that is at
e erably, the

contal ns fucose resi
leamﬁublxbly»mr adt ableastdeldid ofver, e ai leagtrit-fobdlavwer ar at least 6-fold

oG SR SO AT B

foadtof Bethntibbaeihat @Bﬂtéins flagsdvestaRdszed or chineric
anti body is prepared froma nouse anti-PSMA anti body

sel eetgatly.d ﬂmcw@mﬁ antihgd s of thg iventiGrs. agasnoclonal

4. 2C7
w05 or et g v s e e himtfY
mdh&3orahantitod . Pfdfexﬁhl@*t thehuasipeed or Eimetid ‘dﬁ’ﬂiﬁdd@'ﬁs prepared
pertains tQ_a uman nonocl gnal anti body

?}Pé‘f’f@?‘}% &ntéﬁéé@f\ pBipodytselected o Fh?rﬁé%‘llfb?ﬂilﬂsﬁﬁg PB3Ey-4G6,
3P @P@% ﬂml ﬂD@e?E 3¢192h A7 VAT, aPlies e Yo I@dﬁéSB%

humah nvarla I"'e fegion, 'whefern: — (a) t
3@@%@8399E99 Jéh3iJa3y and Iﬂﬁlle In egmther aspmurthe;eﬁ/eammapnrtams toa
haC| d se ence . gl ected fromthe group consisting of
S TR qutgpodyy (b) the human light chain

var i ghy Iﬁ-efeﬁ% SMbE SR, IBS mBParPoRG 16t Qnmg%eﬁ@nses a
sel ected fromthe gr oup consi sting of SE

hupganiigavy phaja vadabde wgtvodinderitusantlight cllin MWII&]D@F t@gmnywaemm

l'igh c I nat i.ons referred: t

neavy) SR GERAD BARITH B safFeobie 3 of ARt R yeguence
s equeheeddfonbiiQ drbud\Ednsiktiagdf RO IUNBE: 1-bgdid chai n

vari abl e reglon conprlses the am no_acid sequence of

SEQ (bp thespumen light chainviarable seajor pranprisea AR amine soédseghence
the Fiman T AR A6l R B PO O Bl ees the
Inanatinus emballimsetgibe feloofin S viyAnBiGghtldhiain combinations are
preferred: the human heavy chain variable region comprises the amino acid
sequence of SEQ ID NO: 1 and the human light chain variable region comprises the
amino acid sequence of SEQ ID NO: 10;
the human heavy chain variable region comprises the amino acid sequence of

SEQ ID NO: 2 and the human light chain variable region comprises the amino acid
sequence of SEQ ID NO: 11;



3 WO 2006/ 089231 PCT/ US2006/ 005853 the human heavy

chain variable region conprises the amno acid
waegaeseal of SEQ I D NO 3 and the human |ight PEEIUS2006/005853

vari abl e regi on conprises the amno acid sequence of

SEQ I D NGO 12; the human heavy chain variable region

c onpihe Semah heavgnihain \acioblesegjoe narpides 1SEGIND ad@ sequennelof

t he human |jght chain variable i.on conprises the
SR oy and S e et ey B0 lioREI98 SSRRBS R e 461
seahaicR oY 3kt ﬁor ggi on conprises the am no acid

equence 0 Q1D NO 5 and the human |ight chain

var i thbhemer ge:my cdnanprambls regien eorpigsca chakmine qouidseguente of

I i t he hu avy, chai.n vari abl e regi on
IR bE el Shitie TR el ok EdSeipn S amefires T i
Seglﬁ@ﬂclgl{l,qrgg MORD: ¢Bai n vari abI e region conpri ses the

am no aci sequence of SEQ ID NO 15; the human heavy
chai the hamaa bb@y@gmo\fan@bhmcglg@ gomprases thavoningjagid sequence of

es I t. C

SEGIBIRPEs P home e b pieb e OB R g
sé&@cb@fﬂ@ﬂﬂﬁdhﬂ human heavy chai n variabl e region
conprises the am no acjid sequence of SEQ ID NQ 8 and

t he Hhahaman h@emy Cé‘ﬁléli er@‘al.elr%% corapiisss thepinp seidl seguence of
Eg‘IB‘N@CG gl’l%?l% ch%ﬁlqeerbMQe%ﬂ)K O gﬁsﬁqg@&nﬁl%aa\ﬁﬁ

arn vari able reg |o conprises the amn

seqeemermeEQ‘IDISBQISD NGO 9 and the human Ilght chai n

vari gble regi on conpris the am no acjd

Ce0 POk Bet) ShRARGIRER aen armBRIc: i HBRGALG e of

EQtIDkN’@W Rhd the@uinad eiahi SHAICPAMRbieX8Sion cbMprifestHEBRIno acid
heavy chain variabl e region CDRL conprising an am no

Se&u@fd:60§§@QelﬂibE0$é6ect ed fromthe group consisting of

rSSgQI til}%) hm h%‘%v%c}ﬂagl Va?na le regno% 80%6‘1@%%@5 %lge:%nﬂnél\éc r8{das%quence of

SEGIPateds ﬁﬁ@ﬂibﬁlhﬁlaﬁﬂtghﬂcmﬁﬂﬁar&bld’l@g@ﬁ coinQrikdd th Bmino acid
28- 36; a human heavy chain variable region CDR3

Seﬁé@ﬁ?ﬁl@%ﬁ@ BhN&kilho acid sequence sel ected fromthe
gr ou?l %ﬁﬂﬁhi@é { \%ﬁgofel?e%&aﬁgnsdé thd Lhird alafﬂrg%ﬁluence of

l'igh arn va e region rising an
SEQiID N@eﬂ andithe hslﬁiaadtghdclfalmmriabha rggmnmompnsessthe mgum)famd

(e) a human light chain variable
Seﬂ%ric@r? g%n%gfppﬁﬁm ng an amino acid sequence
sel eﬁlt ﬁl@t}fef BRbbdighedf, A4RorfoRdRhBHtBEd PSS HERvebidNPBomprises:

(a) a human heavy chain variable region CDR1 comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 19-27;
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(f) a human light chain variable region CDR3 comprising an amino acid

sequence selected from the group consisting of SEQ ID NOs: 64-72.
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I
o Fraereblf P ARl ROk S 3R i, s wro bumman
immmghgﬂuﬁhhbawdmddxgwdrmhger@m chai n genes encodi ng an
anti-PSVA anti bo erein.said host cell |acks a
f ucdBPPIIEHEPESta 0 ey abHoR RertoiEe St cqbgmRLif& o dy

infrfR{0RfobRn lﬁ}éaxﬁyadn@ 108 Ehae bdnek @fdoRlidd G OaRI-PEHIAMRDody,
Preferably, the inmmunogl obulin heavy and |ight chal n

W@%ﬁlmaldﬂ@smﬂﬂdmksmﬁmwltmafeme hvecémﬁilatathd amtn-QSMPc patihody
%?e%?%rbgbﬁal er a L%lg S @g?ﬁfeurg%&%est qgrgﬁ{ e 1mmunog§>buhn

heavy and light chaln genes are human immunoglobulin heavy and light chain genes.

Preferably, the fucosyltransferase is FUT8. Preferably, the host cell is a CHO cell.

In another aspect, the invention provides a method of inhibiting growth of
PSMA cells. The method involves contacting the cells with a defucosylated anti-
PSMA antibody under conditions sufficient to induce antibody-dependent cellular
cytoxicity (ADCC) of said cells. The cells can be, for example, tumor cells.
Preferably, the anti-PSMA antibody is a human antibody.

The invention also provides a method of inhibiting growth of tumor cells in a
subject, wherein the tumor cells or vascular endothelial cells proximate to the tumor

cells express PSMA. The method involves administering to the subject a



I n anot her aspect, the invention provides a nmethod of

inhibiting growth of PSMA+ cells. The nethod invol ves
w@emwsassng the cells with a defucosyl ated antPCT/PSNB6/005853

ant i body under conditions sufficient to induce

anti body-dependent cellular «cytoxicity (ADCC) of said
defeddsglatedlanti REMA antibodyen ahamoarbeffdctye toumbibitggrdwh of the

Preferably, the ti.-P ant i is.a.hu )
tulof RS ORI Eh o DD dhe Bt P WA iR a s hmet antibods.
In! ﬂ?@ﬂef%& EfodhRWMsh 1@ tuh & El1s GR] frosthtd careifonil ®fdor cells.

wherein the tunofr cells or vascul ar endothelial cells

pr oxi mat e to the tunor cells express PSMA. The net hod

2000 B0 Rt DD 06 R tiewur Sl e apmrens Gom

tha fdlidany dét&lélfﬂs’%ﬂi%t[ﬁn ldfersipes whith shBikidot BE @&ﬁs&u@é as
the tunor cells in the subject. Preferably,

ligring.- F8RmomteEts lo6 el refereacas, Fenbank entsisaypatanis %ldéﬁlbhiﬂ@d
?éﬁng 1{’5%{1{)59 c1{egﬁlﬁl%ﬂgl?orut @ﬁér &ep}lfé&c? n‘%{&/’ E%@%% eg &p%ﬁa!%@d herein

by legdraite. i nvention will be apparent from the follow ng
detai |l ed description and exanpl es whi ch shoul d not be
construed as |imting. The contents of al
ref erences, Genbank entries, patents and publi shed
pat ent appllcatlons cited throughout this application

BrieEDescpiption |of thexDoawimgat ed herein by reference. Bri ef

Description of the Drawi ngs Figure 1 shows the
al i gnnent of the am no acid sequence of the heavy

chai pigunéar sh@IaJs €hd ﬁ%nﬁ{én%f HAZmin0 ki sdddioe dFAethaaR(l chain
16F9 (SEQ -5 respecti velé%%(@wl th the human

va@@bwmenvmssamwsabz S 1d 20dJGEAESEQIPAOD NG 73).
P RTS8 A BRPRS- 65 8 A5y oy o

735F12 and 8Cl2 (SEQ I D NOs: 10-12, respectively) with

the human germine VK L6 am no acid sequence (SEQ ID
NO. 74). Figure 3 shows the alignnent of the am no

aCl dlrllg\g%ﬁ%%g‘?ﬁ X %%frbéngé%thg ?@1‘1 d”‘éé ﬁ?xgc;w’spcg?lt%l @%}t leam

Vamablﬁ: regien oﬁélﬁﬁ,rﬂfgéramﬂl&ﬁﬁz\(BEQélDON@sam ) respectiwéy)uarticte

SR RARELRY YebbE RS a5 R GG R D-sequence (SEQ

ID NO 9) of the heavy chain variable region of the 1
C3 human nonocl onal anti body. The CDR1 (SEQ | D NO
27), Flgmﬁzs emg thanlighmegy! the dmiroDRE] §QEENIEDINE ligh chain

\% %9 e re egion rof 8g £51|r1]<§g| I?;?S:&Eﬁj I[S Rﬁ)s\./’B Qn&‘ Tﬁj resp%gtru;gly) with the

human germllne Vi 04/014 amino acid sequence (SEQ ID NO: 75).

Figure 4A shows the nucleotide sequence (SEQ ID NO: 78) and amino acid
sequence (SEQ ID NO: 9) of the heavy chain variable region of the 1C3 human
monoclonal antibody. The CDRI1 (SEQ ID NO: 27), CDR2 (SEQ ID NO: 36) and
CDR3 (SEQ ID NO: 45) regions are delineated and the V, D and J germline

derivations are indicated.

Figure 4B shows the nucleotide sequence (SEQ ID NO: 82) and amino acid
sequence (SEQ ID NO:18) of the light chain variable region of the 1C3 human



Fi gure 4B shows the nucl eotide sequence (SEQ I D NO
82) and am no acid sequence (SEQ ID NG 18) of the
wo p@hosebai n vari abl e regi on of the 1 C3 humanP@I/V&006/005853
2006/ 089231 PCT/ US2006/ 005853 nonocl onal anti body.
The CDRI (SEQ ID NO 54), CDR2 (SEQ ID NGO 63) and
meR¥or(aBRioly NThe A2DR 1 €SEQAP NOe54)eCDREABEQD EhNOt Iﬁé) and

C@ﬁ%éE&ﬁb%ﬁ@ﬂr?é@é?é%%@w@ idfs & epopti dorvations

ar@ A dIGt sequence (SEQ ID NO 6) of the heavy chain
vari a e regl on of the 2A10 human nonocl onal
antibody. The CDRI (SEQ ID NO 24), CDR2 (SEQ ID NO

oot e Aol Beplitedieailephe LD N A5ard GG seia

se h&iéé %s@@ Phos6Y Jf&h@ﬂé‘dehma%ﬁﬁﬂa %Eiﬁl &fSEE2 AP0 Nenan

amno acid uence NO 15) of the

mbnmna&h@ﬁh@dVarTwléRﬂ EQAD Otfh‘lﬂ) @J&B@ (RERAY NO: 33) and

PR PRTRANO ) s %%@%Eé%%@ By bl tgon

aré eldicyeat ed and the V and J gernline derivations are
i ndi cated. Figure 6A shows the nucl eotide sequence
(SEQ ID NGO 80) and amino acid sequence (SEQ ID NO
) Dahdledtfik! ficd b ol a@@ﬁn%'ﬂ%{&
ncH PSSR GLEIHEE iR, SEPTD N gy

se{ Qe I(SEQKDD 13@) 153)mf theOE8 cbﬁﬁ@amibled@gm&)fthe @Adaa hula\ae

miee R rehodd oo SECHBwo D e By 8 Shene
cbﬁ@@sb@ INCNOB 69) RBna AR 1iAGHSH ardiGHs §NER J(g%ﬁﬁlhepdé‘l@atlons

of the light chain variable region of the 2
arhtlmhwtedmnocl onal antibody. The CDRI (SEQ ID NO 52),
CDR2 (SEQ ID NO 61) and CDR3 (SEQ ID NO 70) regions
are delineated and the V and J germine derivations
are Flgdfeaﬁaﬂt ad)wsﬁhg nﬁaec?cmessbcpmcé {BEQ@ U Nedt S0 @nd eqirrueed
(SEQ | and am no acid seq uenceéSE?lDNQ
segyenge ($E\@ IPelSOyﬂc?f&hﬁhwmca@péfaﬂé@P 53819t ok the ZeAdumsRan

PR LAY, AR LIS Q ENOTE PR ERUD §RE34 g
CDBgsi(FEQtIENand3 ) teeioys afd, delinehtel gelrthe Vp®, ankd’ geratlinens

are.indicated. 9 WO 2006/ 089231 PCT/ US2006/ 005853
derivations are mdicated.

Figure 6B shows the nucleotide sequence (SEQ ID NO: 84) and amino acid
sequence (SEQ ID NO: 16) of the light chain variable region of the 2C6 human
monoclonal antibody. The CDR1 (SEQ ID NO: 52), CDR2 (SEQ ID NO: 61) and
CDR3 (SEQ ID NO: 70) regions are delineated and the V and J germline derivations

are indicated.

Figure 7A shows the nucleotide sequence (SEQ ID NO: 81) and amino acid
sequence (SEQ ID NO: 8) of the heavy chain variable region of the 2F5 human
monoclonal antibody. The CDR1 (SEQ ID NO:26), CDR2 (SEQ ID NO: 35) and
CDR3 (SEQ ID NO: 44) regions are delineated and the V, D, and J germline

derivations are indicated.



Figure 7B shows the nucl eotide sequence (SEQ I D NO
85) and am no acid sequence (SEQ ID NO 17) of the

wo p@enseBbri n vari abl e regi on of the 2F5 hunman PCT/US2006/005853
nonocl onal anti body. The CDR1 (SEQ ID NO 53), CDR2

SEQ..I D 62 d SEQ | D .
ol HBEEUE SRS RO ISHO seapenta (SR HONG) 859 erbamiapacid
selygice {180 IDOUI 1) oF (R chll yALAHIDIBAN, Gind B8 ATLN0

aci d sequence of "t he heavy c ain e reg|

monopipnabagibedy. Jitw GRRO(SED KONOS5D, CDRQp[SEQI EZEN@) 6

CHR3 (RPUTBNGE! i+ E8e G Siliochid e hand S ook épmvmons
aramiditasdquence of the heavy chain variable region of

1C3 (SEQID NGO 9) with the human germine VH 3-30.3
am no acid sequence (SEQ ID NO 76) and the JH6Db

ger ool ure 10, shows X
11 GARE SSE e ehurkiordy Shirfanitartenet fiegievy chain
vaghide neglmaoﬁ 201 G5 206Gind anf(sE@eiD(N?@@ -8 r%@ectl@l Vwﬁlbtl\r%he
h human r%{ge Vk L6 am no acid sequence E}8
PR 84 "f <) a@@??ria?lﬁée‘(@E@ (SEQUER Ng¥,)73). Fl gure 11
shows the alignment of the ami no acid sequence of the
l'ight chain variable region of 1 C3, 2A10 and 2F5
( SEBigure Kigkowsd ®e alisnment of The ansiap acidiseglenre okt lhewyecham

v B RRE d CHeF R s %%ﬁ@%?%eergéﬁe‘vﬁ agaeé satino

acid sequelc A@EOTD NG ) @Nd @?S@’(g ctors.
b ) ﬂémg%ﬂ tory equerice' of Ov

Positions of the 5° and 3'
are indicated. Included in the 3 end of the vector

P d i
e 1 DI Byt i e O i Bt rieach o e Fbtsbpin
vanajom ton df2€16l (SEQ® Neol a} wid
s [ nesgogt ]ga(ceﬂ s. and t’h‘be’ ?ggﬁﬂl (Eég%ﬁlng%@g?iﬁ%hﬁﬁ%%md
qugERge @E ID NG i7#handghe FE3 epinptined SEQIE MOk 87).0of t he MAb

cassette are illustrated in the |ower part of the
di ag@z;m The thin black Iine represents intron
s eqbighoel! showsdhe slignnsnadLitie apteRtEseqiendedhd Fgmchiig

varl P gt i Corp K N AN Gro b e 7, sommveively)
with IR {oAn1iEE 99A1SRERA] fl5a Olaubi®s SERI o.M gnd tre.

sequence gene of sequenc
TR 4 gavian (SEQ dﬁ00$8)t he Kappa L cha| n, IRES: 10 WO

2006/ 089231 PCT/ US2006/ 005853 i nternal ribosomal

entry sequence, Si GVH sequence for signal peptide of

t heF iglmehai ipa di4drams 0QURITE .4 Sid &v e r@écs1 ct'drsccgadsﬂlons
and CH3: coding sequences o

CHL,
of ql-i_? # ht@gt\éﬁgry@qgu%ﬁ%@ﬁ@v affe mdqlea’rgé,nhwludlekl chtbier” end of
the 5&(9&% i§§ c&%@ﬁ%\%ﬁﬁ%roﬁl BEFPRRA Bﬁro(r)r;yc}nh&’ )Id%%gr? ?g%rrérggter

structures o
(Cx) that functions in all cell types to facilitate isolation of stably transfected lines of

-

CES cells and the identification of the cES cell contribution to the chimeras. Details
of the MAD cassette are illustrated in the lower part of the diagram. The thin black
line represents intron sequences or non-translated sequences derived from the human
L and H chains (although intron sequences are not present in the Ov15Mab7F12
construct). SiGyy: sequence for signal peptide of the L chain, VL: sequence for V
gene of the L chain, Cx: sequence for constant region of the Kappa L chain, IRES:
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7F12 anti-PSMA anti body expressed in chicken eggs, as
determ ned by MALDI TOF nass spectronetry. The dark
W@ 2006lgr3r epr esent mannose; the |ight circles PCT/US2006/005853
represent hexose (mannose or gal actose) and the dark
squares represent N-acetyl glucosam ne. The vertica
inkerine ribbsbntateaty tsdstptendieh 8iGas sequenasfer signdlpepideofithett ed

chogns Ve e GBI e it Falra B Eas GpipRs
e@ﬁéﬁ%@&f thbe i ealobsc ,?j il @o?ﬁélﬁ§of”t’h€ Barf21 X chain,

| -'expressed 7F12 and chi cken- expressed
7F12, as conpared to an |sotype contr ol The results

dsi rgeries 338epaceitarre ot B o fer e iRt St e s
TF @Skt S MAI b geélpréb%ﬁiiﬂ chR&eh ega%r ad déiérﬁﬁﬂec?ﬁ}f RLAODI
cells. Figure 15 is a bar graph owi ng the results of

TR peast prastremety vHiecdrrinpiodes rgprepert mym@osecm light circles
[l -
re %ieilt %X}Pos% Z&l%q%or?sgég gélagatrﬁéleﬁ a)u% &H-:qiaglg% qs T p)%)sre gff ?a%ﬁté/ 4

gltwosaxliﬁﬁe- Qfﬁelz@rtafat liloghicafek ¢Hak 8% 15@4&\3;1&@: caiild lféroaﬁﬂié?cted to
shomn the results of ADCC assays with defucosyl ated
qfr%&? ma@@ﬁﬁew@c?tyaglue%ﬁweer&wae& densiiedned” 2A10
rrAb ("parental ") and an isotype control. Figures 16A
and 16B represent two i ndependent experinments using
L NCalFig@42 b4 Adlrddpedre gedphs slaowing thedesitlismilADEA asfafewithiCHO

AT e S e E R e
isGtypO8ortfol etfedbsullatSexprdsgdd & %4 Tydis ﬁg@@rmg\r HRts QésuhPCC

aSsay results for defucosylated 2A10 ("defucose")

UsaRg Ilehpfam]@tqd@ffegm ssilsathiaghre A4B sheyys (GSpléﬂ esngfresh hunehn
an!| P@%{)gge @&grtére or no antibody control, in which

| VI was bl ocked with an anti- CD16 anti body.
11 WO 2006/ 089231 PCT/ US2006/ 005853 Det ai | ed
Description of the Inventiaon The pr esent invention

pr oviigees laris pibatigraph pryeng therssuis@f iexprrinasdg in which ADCC
B8} POHPORPL ISP PR TP SR pRdlane o @

comehi @t to RBNMbtepepeons®sl, wgis bédcksd bif eti-aitlicmdbedy. of t he

i nvention | ack fucosyl residues on the anti body
carbohydrate chains. Furthernore, the anti bodies

eXh' ﬂ?ﬁre@@bﬁnf@a@%{' Qgﬂovﬂhg%l%%lﬁ%f'&béc a4l HAI C
killing of + cells. In particular
dce”n@ayﬂlatvéritﬁsw mAb (defidosel) @s cmﬁparh«é tpfugesytiated AAéhAdn

d h y nt i jes _and .are
BlabprLTRa S oBe pttrell BRI S0 EDretath Rl fpaspgnaent
experiments using LNCaP-C42b target cells and IL-2 stimulated effector cells. Figure
16C represents an experiment using LNCaP-C42b target cells and fresh human
peripheral blood effector cells.

Figure 17 is a bar graph of ADCC assay results for defucosylated 2A10 mAb
(“defucose’) as compared to fucosylated 2A10 mAb (“parental”) and an isotype
control or no antibody control, in which ADCC activity was blocked with an anti-
CD16 antibody.
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humans of di sorders associated with PSMA expressing
cells. Methods of using anti- PSMA anti bodi es | acking
w0 awemyd23t esi dues for therapeutic treatnment (ePQI/PUS1006/005853
treat and/or prevent diseases associated with
expression of PSMA) are al so enconpassed by the
DetaflehDesuription aftteIntensibnt he present invention may be
nor e_r eadi I . under st oa terns W be
ey P b ey Samh i i ol kB
anfu%wbaéaa ‘Pdégiiﬁékt fot H@atn%%@'dﬁa%ﬁoﬁﬁ§ﬁ%ﬁéty% dls&la%rst erns
prostate specific nmenbrane antigen are
assréaded with @S0MA ngeratdign amiwm HSMAmdpxeasmgxgﬁllsa r’fjne antibodies of
vari ant s, nd s f . human PSVA
N e S R e
FRinRah&e, the ahﬁ&dl@rgxhﬂﬂcﬁnﬁﬁnc%&@ntﬂ&@%lrew%elhﬁérléytotoxm
16F9, 2A10, 206, 2F5 and 1C3 described herein. The
(ADe) lellingafilsdIAticellsequence of human PSMA protein has
k e
I S PO B Ao B BB eigh B TR B o

fulbe hbmak aﬂtﬁiﬂﬁﬁe&l a@.ﬂ afﬁmmumw 044 T6r th&ﬁlemdtlchﬁ'éa&nﬁnt in
the terns "anti y. that |acks fucose_residues”
hunar’@rs Q¢ 6@91%{8@&80&.1%?%&9 PSHH cxee g i c P(éﬁ%%%@f 98% gnti-
t
FU8 R NP RS 088 PR M B! R
and/dr qnmyt dlS&'aGQS adeecided With expiession oMRSNIAQ emydlsar enspuipassed
b @ beetg renmoved. An antibody that |acks fucose
YBEITBE an be generated, for exanple, by expression

of tiA@rddHithd ) fefen@ir§/htion by BXRIoPShdily SyEt#s0d, Batain
m nimzes or does not attach tucosyl residues to the
tezmng Wibliydefined e falloatse Axidtional definpjonstemset farth throughout the
nodi.fi cat of the antibody to renove fucosyl
de}%%ld Ges ™ #lrggmthe carbohydrate chain (e.g., treatnent

of tTie tefthd hRcKateishdrific mbmbAme datigon” aAS “BSMIA” drb@sed
terms "l acks fucose residues” and "defucosyl at
mt?é«thangwbb}hlaﬁéani gdgacludeanypyarispts; isafopps ﬁ%ﬁpoeﬁa%@omﬁ ags of

R A A D FBE st SRR DA BN U

arimboéueMABhElQeB@iz SBAtlilh o6lP, A 0356, Sfand €8 dessibad dstein.
and "fucosyl ated anti bo ar d i.nterchangeabl

T gl AR ey DSV Brs BlodS 1 GRERY t he

ac%@srsﬁﬁ’lmﬁ%lﬁ}mp%)#l@n Phe édﬂ?plél@'ém@k’e(flhe AdnBSdihip BRI Riman

he term "i mne response refers to action of,

P$MA mrifphas, the @nﬁm&wp@@smanum@grﬁ\lm 89éh16. ng cel | s,

h t [ | | b
mcr Shiteddset i Aoty Al R0t Ruthe e
“defiMBEyl4ted ahtisidyT afNised ﬁﬂéx@ﬁangeébﬁf akd ﬁh%inteﬁm to refer to an

conplenent) that results in selective damage to
angibady incvhish thsy carphydrate portion of the antibody does not contam a fucosyl

residue or from which the fucosyl residue has been removed. An antibody that lacks
fucose residues can be generated, for example, by expression of the antibody in a cell
or expression system that minimizes or does not attach fucosyl residues to the
antibody carbohydrate chain, or by chemical modification of the antibody to remove
fucosyl residues from the carbohydrate chain (e.g., treatment of the antibody with a
fucosidase). As such, the terms “lacks fucose residues” and “defucosylated” are not
intended to be limited by the mechanism by which the antibody with altered

carbohydrate structure is prepared.
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elimnation fromthe human body of invadi ng pat hogens,
cells or tissues infected with pathogens, cancerous

W@ 200698928t , i n cases of autoi Mmunity or pat hol pQI/T81006/005853
i nfl anmati on, normal human cells or tissues. As used
herein, the term"effector cell"” refers to an imune
cel | Apasedtheran, thmtpmn ‘entihodyterpressing Gicose 1obidses” @hd an

] d t
D5 AR BR800 R B g o
anitiboEn R wmbh $ho d’mid]hﬁ&ra@e }ﬁcﬁ‘hbn ef the anﬂb’cﬁiycdoﬁtaﬁ{s fhogEehoi d

ocytes B cells and T cells

origin
i nc ?L‘%ﬁ fﬁ@n %Wamwmonw cr@fqr%tO(tlzfre@)qn oficfor pwample | s,

lyH%thgflléshgx:lt éeﬁ r%stglrlﬂr% ﬁ@%h%%?@@l%sée a%l%yoc eé eﬂn'd soluble

mgaramuleonl;ti; poducakiy thelhbsve il or bl@iﬁ'ﬁh{lh(ﬂudlﬁg) ﬁi@tlbodles

ffector, cell s express specifjc, Fc receptors and carry
>§9]<tme§p%% QR lomERHY et lfeaw@rlné%cﬂwerflama@ﬁ & dggfruction of, or

elRMRAH B $he RBn&] lgcﬁﬁ/toq inva@ ﬂgtﬂeagm%smt?% BLigs &{tlS%/&?%%)gd with

ant i body- dependent cél | - nedi toxicit
paghagens, sanveraus oplis, lor,dapades ef aftoimmuhity ergpakioRgicdFor

.exanpl.e es and macrophages, which express FcR
mﬁ?:gﬁ}) 1%61098%% ﬁ??ﬁtéssl%?ﬁpl ing of target cells and
pr eSg§idel e, Itﬂ@ﬂaﬁnv BffeibYTe]1C BETRIRRE B fmmBhe &éipwhme
ystem or bi ndi ng to cells that present angygens

lnmlﬁ@i in therpidenterarhese ofan inmpenstrespones, s emospdh eyom@veaand
ach%tﬂ)%t 5@5 1rﬁ¥nu§19§e%§§ns%e IElxe gpify it eeg’eﬁfg hg{ eadce:&/of a

part| on an effector ¢
myxtloidroa Ilyrﬁpiﬂ:tld) bfginsel gh IasployiekiaesB ks alﬁi?(ﬂﬁﬂlsemcludmg

oxti s Eepfiaoneiier o7 %sggﬁﬁbﬁlégg%ﬁsgmggrgﬁhégeéeﬁ%u@%@g
eokiBp1aisf R&HRIphilf, gyﬂt orcﬁ'gléﬁucfﬁlaﬂl s, %@%ﬁlg é‘se IaSt 9' al?lﬁt

targets. An eff can phagocytase’or
basephglet Samlelegfector)celh eb(pnegpestpecﬂchc rédeptaye tndedrty” out ef)mﬁc

to a r eI| nat| n woul d he
iydetingns A meBimt SEPo g, Saclblahe i Sithlnof pgine
tibady-aaenti by 0
e LA RO ot oo

ln@@lmgzé@ dFax exeaple, mepoestesi angd / rmchgﬁxwhm@xpgestﬂe
S2006/, 005853 T
1n§lb%v%mg?sggcqgg %21%1? of?cgr P 1: 3‘0 gpd g{ﬁs Bj)gl a&tlg?fasetg g}heﬁ\%ponents

ofnlm‘mﬁuﬁwsyeteﬁg bt bineitizab eellsahtgiresehCartipend, il@thap Whi ch
with bound anti- PSMA antibody is

PSMA+ target cel ]
emhod dpnts én egfﬁctah@r 28 PhagocytIse afiwaet s error etaspedt sThe
exﬁfégmbﬁ of §ﬁ gl?l%uﬁﬂ{ })13{ ah Y84 etllrb%gtoﬁ é?%?éﬁéd ﬁg%}elﬁl?gral factors

I nvol vene conp enment. use
su&leadwﬁdesesAEBBCéxz(rﬂplg,. expf&ﬁleﬁ of FguRDhazeeb:s Jound to be u

%g%t Q_i nclude _any .measurabl e i ncrease in cel
regu e b SE oR CALSH vl Hincainent sxproseiom ammeasiiy effector
fu.iﬁlfbh 0@9”0&?1: Bﬁéﬁng c%ﬁ& gé‘:ﬁf?st @a%gé:tg R, %f%cttof) cetalf'can p%lagocytose or

lyse a target antigen or a target cell.

"Target cell" refers to any cell or pathogen whose elimination would be
beneficial in a subject (e.g., a human or animal) and that can be targeted by a
composition (e.g., antibody) of the invention. For example, the target cell can be a

cell expressing or overexpressing PSMA.
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cell in contact with a fucosylated anti-PSMA anti body
in the presence of effector cells (for exanple, at a

WO 260608081 t ar get cel |l s:effector cells of 1:50)PCEUS006/005853
an increase in cell |lysis by at |east about 10% 20%
30% 40% 50% 60% 70% 80% 90% 100% 150% 200%
2509 he3efif§ amdibod2depentbnt detnlar ytotox iyt br ABDCEN eefeesto a

o herein includes. whol nt L hodi es and an ant | gen
cQ A Py anTeaiondn whidh POSEA G Figl BUb bOGH it
PSVIAH b6 MRIsRecdiBE8 8l an efiBctoPddl RAHNg FE ?éc%ﬁt%rst EQICﬁS

glycoprot'ein conprising at |east two heavy ( chai ns
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twodight (1 chaisis meteepraoctad hy disulfideroadsn or en antigendinding portion

th%géf;. gffaghthﬁ% chcag{]‘%é:go nfchdgofo anhsea\9f cﬁ rﬂ? %]%b%g O%ioﬁl o(gﬁ@rgwated

hekrdif a81¥g) orid 4 H@dv@rchalnlcﬁﬁith&dlrﬂgoﬂ aTh@Héavﬁj%hhlﬁ cohstilt@egion is
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h

coppmsesh ehthrqecomains CahCre |aa§9HeaEa®dra5lrt ehaimis cogpsisedpla
RS BB 064 0T AT

regios. d‘he hghiechﬁanagmemmsregﬂon asrcangrided dy ohdrddmainf @i.NThd Vig and
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G g ST SRR LA L AR o
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1mmunoglobu11n to host tissues or factors, 1nclud1ng varlous cells of the immune

system (e.g., effector cells) and the first component (Clq) of the classical complement
system.

The term "antigen-binding portion" of an antibody (or simply "antibody
portion"), as used herein, refers to one or more fragments of an antibody that retain
the ability to specifically bind to an antigen (e.g., PSMA). It has been shown that the
antigen-binding function of an antibody can be performed by fragments of a full-
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mah i mmunogl obul in genes or a hybri doma prepare
Birdheradf (18RS Sresce R2thad23-426;Hvad Hhstangt ol (b388 Ay vd dGitled cad.
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SO BT oR . Sogh el b ASIGIIRE shg imppines
end@BinpRREA Sthin t86 tetineUnfigedbiading oritnnalin aivsdynThede al

human anti body library, and (d) antibodies prepared,
angippdw Sagents pispbiamnesiusingstoay erlonpl taphnigios kpovwa i thoptwith

) Ui . _ Li
s AR S Sl R TR PO O BB emner s e
intwon@mnibadies.bodi es have variable regions in which the

framework and CDR regions are derived from hupan
ger nfRefeny ﬁwﬁwaama%m%@@@&ﬁgﬁeegi U] Mt gRgTHES &l human
arﬁ%p@lgé fBenie ‘v:prﬂﬁi‘@i‘,/ @ilfreéH&,Qréa%&Pémkélé‘@H bh ¥EBMbinant means,
| an be

ant | bodi es subjected to in vitro nutagenesis
suchrs (apastibaiiesasclated fiomaarsgemiak(efgra manseh thayisdegagantest

is.used, in vivo somatic .agenesi s nd thus th
e et et Rt ST PR SR S P S Ropp e
theRESHId8dMbe@ Airt RO BEIBH), b Pa RRIURE ¢RFatéMRROm ANVt &l

derived fromand 15 WO 2006/ 089231 PCT/ US2006/ 005853 .
transformed te exriensaie bjanan anibody, e dirum ademsiesiont, (gaptibrsties

st i ¥aStinell OtplitabGies BB AaR IR P SRR DT
antivodies prepated fexprdseetl cearl@s idolaal basny sthadnémk eha involve

refer to a preparation of antibody nmol ecul es of single
sphisingafhyman Fi)mm?moglobulin gene sequencesyto other D%\IA sequences. Buch

recombinant human antibodies have variable regions in which the framework and

CDR regions are derived from human germline immunoglobulin sequences. In
certain embodiments, however, such recombinant human antibodies can be subjected
to in vitro mutagenesis (or, when an animal transgenic for human Ig sequences is
used, in vivo somatic mutagenesis) and thus the amino acid sequences of the Vy and

V1 regions of the recombinant antibodies are sequences that, while derived from and
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conposi tion. A nonocl onal antibody conposition
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i ncl udes all nan anti
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R SN M N
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therefrom (described further below) ant | I es
angl IRy ragiprisrasmilerivied Stont byrhan gerndihe nmmnhnbglobudpr mqaeﬁobe In

d transfecto
onTRARR, B8 Ky Syt D b AL RS o
witichmoludss 4 Bagyi olbtdmearfyom amnégéhloqmnhbﬁ% esintil,eRar £d,

expressed, created or isolated by any other ‘neans

trapFepIc THQRNE, RAVERS 3 B0 ICHOMISE 4 FrmaTdifewy ohain trgespene and a
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human” ant ave vari a e regiong T
anfibadytyasrusedihetei@DRso agiudies alh hemde bhtitedidstemakdisfepared,

xRt e O RO B oSSR St AHTh as (RLfribodics isolated
froﬁﬂiﬂ Qﬁﬁ!ﬂaﬁ@ £ as[‘m@ﬁse? wh RGRLedie blntréﬂsﬁ h m%ﬁﬁ%ﬁﬁﬁrﬁ

when an ani na transgenl c for sequences
lmn@ngglebiuhn gengs o102 byjalont prepargkthesifiom aiesbribled finthe bdow),

SR BREE AP o - DGGRE PP HESH BCBRERH oA B Gs
e.g8feom & @YHEBEEHA] (féﬁhntlbﬂﬂiels esolifEd H6Rh J feOsmBRGnt! @Arﬁ‘lglﬁgtohgl

human _gerni i ne VH and
human antibody library, and (d) antlbodles prepared, expressed, created or isolated by

any other means that involve splicing of human immunoglobulin gene sequences to
other DNA sequences. Such recombinant human antibodies have variable regions in
which the framework and CDR regions are derived from human germline
immunoglobulin sequences. In certain embodiments, however, such recombinant
human antibodies can be subjected to in vitro mutagenesis (or, when an animal

transgenic for human Ig sequences is used, in vivo somatic mutagenesis) and thus the
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sequences, may not naturally exist within the human

anti body germine repertoire in vivo. An "isol ated
w@nioslogtyl * as used herein, is intended to refBCT/US20861005853
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species, such as an antibody in which the variable

regi B¢ @ea ubweeyzed antigedy s dntendss ta refeitoanthedieroiayw kel
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m UZFM% £ SHGitheRS 2R RCinds e& tod8R ko ?ﬁtﬁ%dfég% % Anfe

have specific’three | nmensi onal struct ura
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i tn A OSSR LRt o R Beiipihiffa it BE o Hiine
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is at least tw-fold lLess than .its RD for hi nd| n%
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ha%@%ﬁéo@ﬁé’ finde AfENYSRARLA0RS éﬁaractenstlcs, as well as specific charge

characteristics. Conformational and nonconformational epitopes are distinguished in
that the binding to the former but not the latter is lost in the presence of denaturing
solvents.

As used herein, "specific binding" refers to antibody binding to a
predetermined antigen. Typically, the antibody binds with a dissociation constant
(Kp) of 107 M or less, and binds to the predetermined antigen with a Kp, that is at
least two-fold less than its Kp for binding to a non-specific antigen (e.g., BSA, casein)
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cells.
the particular subject cell but to the progeny of such a cell. Because certain

modifications may occur in succeeding generations due to either mutation or
environmental influences, such progeny may not, in fact, be identical to the parent
cell, but are still included within the scope of the term "host cell" as used herein.
Recombinant host cells include, for example, CHO cells, transfectomas, and

lymphocytic cells.
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18 WO 2006/ 089231 PCT/ US2006/ 005853 As used herein,

the term "subject" includes any human or nonhuman
w@niog@go23iThe term "nonhuman ani mal " i ncl udes aP€T/US2006/005853

vertebrates, e.g., mammals and non- manmal s, such as

nonhuman primates, sheep, dogs, cats, horses, cows,
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transchronosones (either integrated or non-integrated
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ranschr onbsonma m ce as descri bed
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chi s can fe FhparEd g tepsappbp oy B EF o mOUETR i he
catdifel tiasgenides gOHWIAD Bride, bR fRHahiathedy éHath r&byitecan be

swi tching. Vafious aspects of the invention are
maiaginedisatiaghromogonkedly, areis dlid casp fariemshermesoneg (e.g., KM)

subsect i.nns. Ay ] |.ES: ' .
w3 ie8aTn WEUZ IR, B Rl AR AR p iR el mice
ar@EGRblRlofipyiidinganultipledt @ $pds @ f Ausiah undasyloailedtibodies ISSVA

anti bod;i with enhanced anti baody_directed .cell ular,

PN AJES%ilet LgA i) lekhay padergaang ¥']85J§P%§%‘PIH§1°HF9§3AS°&¥W
svg&qu%(ed to the fucosylated formof the antibody. In a
preferred enbodi nent, a defucosyl ated anti body of the
i NveVidricans agpeeufdlse iADGEionfare dGafbedimdsttb¢raletalrinitimoma

ﬁel |'s S TCC CRL-1740) in vitro conpared to the
followme1a3e5Hom or m of the antibody, for exanple under

conditions of an antibody concentration of 0.1 g/m
and a target cell to effector cell ratio of 1:100.

BN AL oL adldnes e REegiduesané fasyimeg Brthanced ADCC
Asitviitm“ ated effector cells from hunman peri pheral bl ood

., 1 x 106 human peripheral bl ood nononucl ear
cel I'Bhepresenhimivbaicadelitdshio & dekdcolylsted AttBBMA adibody with

enhanced antibody directed cellular cytotoxicity (ADCC) against cells expressing

PSMA as compared to the fucosylated form of the antibody. In a preferred
embodiment, a defucosylated antibody of the invention enhances ADCC of LnCaP
prostate carcinoma cells (ATCC CRL-1740) in vitro compared to the fucosylated
form of the antibody, for example under conditions of an antibody concentration of
0.1 pg/ml and a target cell to effector cell ratio of 1:100. Preferably, the effector cells
used are IL-2 stimulated effector cells from human peripheral blood (e.g., 1 x 10°

human peripheral blood mononuclear cells are incubated with 10U/ml of human IL-2
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ot hdn ppsfedret eobdimmitsdherdefiisosyldied eh s dwamﬂoedb' hasram ECsp

f _th bady ha C50 f f

ARG Bt b i
TRIFBAENET B b Gy U0 R el pls B B g g cven
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approxi matel y . Preferably, the EC50 for
emtpdnerss.ithe dsfugosylateddorm abthe @gtlb@iyth@é ap $Eay fg e Casvity

4 d d eff
or g1 JERTS: e sR8Ep Gy g T B PSRt ErRY ©
0.005634mi BPREs, RO RBRS FbrebitdPd. 087 L18hIdr 16:8] dven ndie Bidighbly

preferred enbodi ment's, the defucosyl at ed form of "the
0.@0% jivgyondl pr kasamheveEGERe praferAbdgEn &€tsh vf approtioatals0.802 pg/ml.

Prr il it Rt ARy et s S OF BBy SBt P
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Exampléé dyd usneg/&nShﬂumarmeéfpbclabbWO@ﬁfft@@Sqeﬂ& fold | ess

t ha e he fucos t

it DB DI ERC B B e Sy e e P i of e ppidy s an
EC¢HEsr AbedRCEQitpthat et fléaﬁtowdlmeggithaﬁ@mﬂggo dfttiee fucosylated

anti body, even nore preferably at least 7-fold |ess

forrh g thetrpatibabo(e, & GHO qellcapyastaddarn of thegmtippdy), more

pr?%}a{bﬂf‘%ﬁeasgggldqgﬁhﬂ tflra ggfa +§/t¥19§.lc]p%ﬂ§t%d? ﬁ&fjthle Gtttoody,

ev&ﬁ mdifﬁgefeégg at Fi‘tﬁ m}@&feﬁ thbh %hegHC_eJo efitte fﬁe(fsglmdlt bgﬁ gf the
an e 0 e ucos at.e orm |

angihadip ¢EEN WOFSPTBiELY aldpast éryfjoldi 1@%%{13%6 5@ Of the gu‘ioﬁglﬁ%d

fohﬁ of He2ti8b }1 e 1{1&/&6@%’%&?%5@)6 gﬂéaﬁ‘t Z—ffofdrlésSQHiﬂ BEHCs, of the

Agai n, pre éra DCC activity is
fudesyinted foed of shermgtibbéy, assramoel@lsrcfetrafnéyd afi Inast Bxfaldpless thamihd

s 4B e ior o BeIPEt) cxfimot MEFFULR farold ess
thﬁ&?ﬂieﬂi@‘s[} 8f thlelf@&ﬁyﬁfeﬁ%ﬁ@ bf RlahGbodiyRidGRbEh Yaord PRfdrably at
of EC50 (fucosylated): EC50 (defucosylated) was found

leash 1@40]ér1@'$§tﬂ@4ﬂ & oo eftthe ficosyiated foramoldhe ppadyl Aagbd
er:ferrfE)gy %{1 ﬁ§ f?f Aﬂd(!] gclfmyﬁ %t%ﬁh%ﬁl?%ﬁé%%{ay dl)é r%ew

oun eSS usi ng res

Exinie 4 ahd asihp SL-2Hheilaed efisstsh oblor witig ﬂlletaysa(yfdea:rlbed in
defucosyl ated anti body of the invention

Example 4 and using fresh human peripheral blood effector cells Typically, the ratio
of EC50 (fucosylated): EC50 (defucosylated) was found to be greater using the fresh

human peripheral blood effector cells, although the maximum percent lysis was found

to be less using the fresh peripheral blood effector cells.
The increased ADCC activity of a defucosylated antibody of the invention can

be quantitated, for example, as an increase in percent cell lysis, as compared to the
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be quantitated, for exanple, as an increase in percent
cell lysis, as conpared to the 20 WD 2006/ 089231

wWEON6A8R2606/ 005853 fucosyl ated form of the aneCos0p6/005853
when ADCC activity is neasured under the sane

conditions for the defucosyl ated and fucosyl ated formns
fucesydated fameofdhe abibaly, @mméﬁﬁﬁaacnms isanepsyreduimtier the same

to.effector ,cell tio Addi ti onal or .
ot 6 a6 Beonlld S st St od BRRL IR Vo aivgay
cEHREMEDRYE ah®shndntal dRORYefRtor BEll taMOEN A RTtiGRMyRR alternatively,
guantitated, for exanpl as an increased potency as

e’ . »! -
theanaeased ABRCQ aetsdived galefisosated pugmdy #ff the inpentionsan be
. (o) .

O A gl e e B SO DS T AR in e
EEg5aNhfedbr ﬂieleleﬁmo?sycb@fc&m, ﬁf)alsdnlap@ed hﬁlﬁd ﬁfd@@ﬂﬁ%ﬂﬂ abred OIThis can

form. Exanpl es of PSMA+ ce I nes, that can _be used . in
bg %@nﬂtﬁéﬁéa%)s@sw%qf the, ECsq foy Bistinensylated fagatothe dgficesylated
tgigf ucosyl ated anti body of the invention exhibits

enhanced ADCC activity, as conpared to the fucosyl at ed

f or nEpdmplagotPRNMBade]l linesthatickn YenGadPircthk IA)CC 2Ralys of the

.cells and/or PCa2b cells. K The enhanc ADCC .ef f ect. by
inf R R e Mk 2 BT DuR0Y REhe Mogtion PR
erfahéed ABCOcEIMA1is €6inbaredto tHRThEIRPEKITERE 8N iHeNtiBAS,

where ADCC would not be observed with the fucosyl at'ed

inplydplafCaP gelln AZR phes)ls apdfon EEe3h ealisoThefenianced ASMIC effect by

' ' . ix\ P [ ' . i ne,
AR A O AR TR i el R et =
aritibotii eordehtrationd whaye APQCSwduldmot beotpessaRitith the Eindosyated

The anti- PSMA anti body of the present invention is
formnftheantidadh that the antibody is lacking in fucosyl
residues. An antibody can be nmade that is lacking in
fucosyl residues by one of a variety of nethods. For
Defuaopllaiontdf é\rdirP SMadntitadiesx pr essed, usi ng r econbi nant

DNA tec | Ny cell with.an .altered
gl yc%§91%‘g%¥%%ﬂ%gﬁ(le§mn§w.’ ¢ Wﬁf‘cmé’tnﬁ?ﬂ 2g9¢ hpgpegsy |
arltddHREPAe kRowRIDOBYA! AdEmseé Bediis tHefrtdeht Bention. The anti-

Additi'onally or alternatively, an antibody can be _
P atibpiin oeidie phasenighveniienicmbdifiedwsucl thafthe hetibadydokypking

.residue. . ft Still further, in r.e red enbodi nent
inf i80S Esights, i enbothl e shfhe TRl b T REBSHridles by
orX( 08Bl B OfINEhEIE Fouetarhplalthé haitvayicho dyprese@nriigced

in the eggs of the chineric chicken. Pre|loa_rati on of

I n » . -
reepnmaptc DN A tepmglogy i eollgyidsan glipred glgngsylatiennprshignism such
hi i in PR
o o ek G & oty AER SHAMEf kel Shiadidhnatly o
altematively, eggntibody ess beldefntosyREdAhanih bhethiesl demoval of the
deml)nst ated i na Exanpl e 3. Chinmeric chickens suitable
fueesyl (RSiYen expr essi ng prot ei ns

Still further, in a preferred embodiment, the antibody can be expressed in a

chimeric chicken expression system, such that the antibody is produced in the eggs of
the chimeric chicken. Preparation of chimeric chickens that express anti-PSMA
antibody in the eggs of the chicken are described in detail in Example 1 and the lack
of fucose residues on such chicken egg-expressed anti-PSMA antibodies is
demonstrated in Example 3. Chimeric chickens suitable for use in expressing proteins
in the eggs of the chicken are described in PCT Publication WO 2004/015123.

Accordingly, in another aspect, the invention pertains to a chimeric chicken
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in the eggs of the chicken are described in PCT

Publ i cati on WO 2004/ 015123. Accordingly, in another
W@3wens923t he i nvention pertains to a chineric PEI/UR®N6/005853

21 WD 2006/ 089231 PCT/ US2006/ 005853 conpri si ng

i mmunogl obul i n heavy and |ight chain genes encoding an
ccanpﬁsi@murmgﬂduubdyles\{mdﬂ t chae genes ieneEINE mnth%iMA

oo iR TR AN PRRY el e i Bt O RS
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ge%”g}lﬁt“i;m}eaﬁ%% gfobul‘iﬁ‘ﬁea% E?gi{t <}ht%m agje%@ssed ina

er ase enzyne

suchint dmdthet me@@tﬂent Itl[lﬁtrﬂb@diﬁ&&ﬁpm@ﬂ&h Aaell &0k iglgcking in a
fucose in their car bohydrat es (see Exanpl.es 5 and 6)

fupesyltgansfastse eneyae suohy thatjthgeelgregaoducksg p@gemsa],argklng -ﬁg)gse in
th%:ﬁ%ﬁrbbﬁfdrﬁt‘ég ¥ IES(EJ?BEE 5 aﬂﬁ %?] gFé}EexaE.‘yT HeeR et #1504,

ucosyliransterase), suc at ant di'es expressed’i
MisTies, lebd B4k 70%/Back Bhe funosylsaiBrase gehe, [FUiSs(alpha 1, bucose o n

s g, e baTie eapaiedy DRMTT QU AR, and Ms709
céiiu 1§ed Mck%cdé‘,fs oh iR dFhyaRees THEMR 7094815765 lah8 MO FUTS ™

two replacenment vectors (see U. S Pat ent Publication
cefldines 9GnOUeGTOhy Bye targgied iisraptioal of the\BUYE mareinBiiOKP Gé4

o st 29 ke PacHh BRI Ghork | RERA Phicht Ridion N, 200401 £h704 by
Yhmm@e Sal.nd YauneiOtivakl y al 260 Bif il Bignps7:6MA10)0. As
encodes a f ucos,)élﬁ 1t ransferase, such that_ anti bodi es

anoflisr exaympie; BP 4.1¢h.195 buHanpi qi ¢l. depardes 2 glh Bne wad fangtionally
dlgﬁg{eﬁ%?ﬁ;%n%rwﬁ cg:éh 5 Q% olg tr lsfépe{%ﬁ]su]@h I&Pa'?gn Eetsed

e ce I nes
exp&tswdaihl sych haslklise é}dmblehmdfmcoaylhtlm by refdm:mgd)d lehngunatmg the

f t the N t I that bj th
alﬁgacfég’f’aﬁ-r?%tgﬁ ﬁ%%%?eﬁ .yg‘%a%iceg?? %E?@ eﬁak'lf En?w ich f9ﬁéally
hee i 1Y tedyth @ bt B X318} @dcﬁﬁgeﬁms@to w&h%ay%ﬁéoshhﬁ% B RS

(ATCC CRL 1662). "PCT Publication WO 03

toPheE¢ segttesefithbayitedy ar degstnoChityectbe Endyinreegetiviy, Gexample the

refGiyein eltime S AT RE Y abB I PutalioR o frossess by

PiaytR Ab4eeiBSY A iR CBIO catind) 0t EScANPHRE s@Rlcédaliili§ito AASdh
cell (see also Shields, R L. et al. (2002) J. Biol.

fugprsrip Apn@297 bigkederbrgydratesTalsy msulélag i hynb osykiga of by
antiBB s g)t(pr?gsed ﬂ1 ?{ ]ﬁ(ﬁ? éelld@% 4113({ S re]zec?lr ﬁl@)p%)oJ Biol.

express ‘gl'ycopr ot ei n- no I'ng g ycos tra r'ases
Chen.@77: 265&3-861409) PN—TMMI&@IUW@Q@YB%AZH}&U&&&& afl. ddstribes

T h t hat atlbodles pressed in the
e&ﬁé}eﬁ e%%%er@gtq eXPrSse g yeszmﬁn% ol s YPOsYISBRsierRges (e-8:»
DA BletiEhid Gnin elrag‘éﬂi "I]’Iﬂ Oy )Y ek BRE Gkivds
|tyo the anti bodi es Urana et al.
ex(pi@@@ ¢ engsnastelcdell lings E}?Iﬁbli &ﬁ:}eased bisecting GlcNac structures
which results in increased ADCC activity of the antibodies (see also Umana et al.

(1999) Nat. Biotech. 17:176-180).

In another embodiment, an anti-PSMA antibody is expressed and the fircosyl

residue(s) is cleaved using a fucosidase enzyme. For example, the fucosidase alpha-
L-fucosidase removes fucosyl residues from antibodies (Tarentino, A.L. et al. (1975)
Biochem. 14:5516-23).
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I n anot her enbodi nent, an anti-PSMA anti body is

expressed and the fucosyl residue(s) is cleaved using
wa@2doaogesdase enzynme. For exanpl e, the fucosi deSBEUS2006/005853

al pha- L-fucosi dase renoves fucosyl residues from

anti bodies (Tarentino, A L. et al. (1975) Biochem

14: 584&EHER) Ly, RDOIWD cA1061HE8R 3thePETMISE GHELH0HBHIDL an

P e R S A S
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UseBatentddsk. 55714350 aad 6;360,861 b Co ddab. Patent Nos.
5,714,350 and 6, 350,861 by Co et al. Characterization
of Absence of Fucosyl Residues on Anti-PSMA Anti bodies
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elgﬂ@ph@remﬁ éasp@ﬁdu@é ﬂuo@&psy@l@ﬁaggeﬂy Nhelyedgigosaccharides of
the ggﬁ@%{e &gg%@%%{lﬂt Tr[‘ﬁ gﬁrapé%{w&ﬁﬁr?gsthg 'i)gptide N-glycanase

(PBozyrich any frﬁﬁlﬁatﬂa,g&v@nﬁghts Thé onbdoleydr eSSk resmdparndml hustl

de,rg,?ygtlfft i Vl%b? am_ nati %rér condl ti Fns el n :!i%b ;g@q%ll ﬁ %lll(?t}\/'leon
ﬁgt%ﬂ &ﬂ)ﬁﬂféﬂy ?1{ %h&ﬁ%eﬁgﬁlla)ﬁ%EQn@ Yos§ 6Ph1c¥> 1¥esidues is minimized.
el ectrophoresis wth aser-in uce uor escence

Tlmbabenﬂionraddﬁﬂs m&ma@md byecdpillatpn erbiseptoeestf with e daser-malnced

be obseryved shi e elect hor esi
BTG e B O COReRlo b HBHIGE Gf o CabBgobserved by a
sh¥D @ {he %letcﬁ'%}[&é’éﬂ@ccfn%ar&?@tth@M@ﬁtﬁ)@&? B&Raidingf fesse ON

anti-PSMA antibodies is a nonosacchari de anal ysi s

Auneshergeehpique for testing the hbsenoesf wsemnyazl?SMAt:ml odies is a
car bo dr a e od
PO BB HEEPC T b dkdh S Fy B PR

caﬁgﬂw@@m @(ﬁj)‘.ent dhdl @t@ﬁcttﬁl‘éﬁ& thd eftitbdglindhde MS prefie@sefexpressed
i ntact gl ycans provide the nmass of classes of

caélmlwémr(gkyégmlcs} et AN QR aralyss o islegpeshintnst slycans (to
prﬁ{lldg(fﬁe%gssgﬂ%gscés o'fgg}b%ycfrgtgs)giow:é MS S%Prat : gnd\@ggut

ectra r OVI I'n
sttdnmre compasition dfychmglyt;dm) ghgh:@]is Mmﬂ speqtacamtliMBn spectra (to

provide information about the connectivity of the glycans) and sequential

exoglycosidase digestion (to provide structure connectivity information of the
glycans). Methodologies for examining the carbohydrate content of antibodies are

described in detail in Example 3.
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exogl ycosi dase digestion (to provide structure
connectivity information of the glycans).

wokwhogBogi es for exam ning the carbohydrat e PORUS2006/005853
of anti bodi es are described in detail in Exanple 3.
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celly %’lpﬁesémgc@ﬁ\&gn%t Vaﬁsusa’a* erobt f‘&taqrﬁs%%toctaweéﬁ 'Yﬁe(ﬁffem%r
cel‘mmn‘ﬁcﬂtc)m@ DekiChSH Ae&itihe@¢lYarCiatn be adﬂ%ﬁqﬂ §§r1(§1s Q@H@él'tr\!tﬁons

control. Assays can be carried out for 4-18 hours at
Argipoigpe matabied §nfemﬁ1yw@n s yegfeas af@gawt cmn;ml sAWys can be carried
o nto t he u er nat ant s
ouﬂﬁo??l&’]‘éé%r%t%c C% ﬁéaaln?ﬁgsné agl be gs%tgef g XB)?Y%]]S ymeasunng 'Cr
releasetintoahé anradiperesash AhhASMA rﬁ&b@fdﬁhf&n"éﬂ‘s%tﬂ%%sted in

tol.ysis s nh nced with nultiple nonoclonal
005%218%%% Aherde dateryiae adthyr eialysisanenencebith o
mdlﬁ}% Iﬁcg{ocfa,ﬁgll anl?gﬁ@ fxntl body ability to nediate
phagocyt osi s an ling of cells expressing PSMA is a
t i meé\r atcotatierd asshly tioat caebe ysedss tept foBanPISMA BSivdy ability to

me BB RGeS pa it GRS oy ta o aAFSAFSOTiad ch
flupegdtiyods sy, C&ﬁéﬂﬂm@ @ﬁ}ﬁessuigrb%ﬂg §reﬁB§de@1%1 h arf %to@c?r&%‘;hyl

bonds “ar e "hydrol’i zed an he "conpound can no
estpraisiluorersencel anhansing bgrad (BAtI‘DAF)smlcamenbfmtvs mlrmelhhnnes

o5, 89998 0 S SOEEILS B BRI o s

theadilenkemrage. anytlmsmlang@da@ dah ek HehRdBY ORI t 0 form
a highly fluorescent and stable chel ate
concentrations. Following cytolysis, an europeum solution (Perkin Elmer) is added

and any free ligand binds the europeum to form a highly fluorescent and stable chelate
(EuTDA) that can be read on a microplate reader (Perkin Elmer). The measured
signal correlates with the amount of lysed cells.

Preferred ADCC assays for examining the ADCC activity of the anti-PSMA

antibodies of the invention are described in detail in Example 4.
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(EuTDA) that can be read on a m cropl ate reader

(Perkin Elnmer). The nmeasured signal correlates with
wao b@omsment of |ysed cells. Preferred ADCC assBYFUSIN6/005853

exam ning the ADCC activity of the anti-PSVA

anti bodies of the invention are described in detail in

Ex andohte PAM A2 dntiN0d 26 a0 @88 B8 fesRCTi kis2006s 0088)58.2., in mice) to

Anti - PSNVA anti bodi es al sq can be test.ed i in vivo
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S SO AP TR S By i
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i nhi hi.tion phagocytosis and/or killing of cells

ex prdaFgliFIon yise lﬁexrmi%gr@r&gé\%f hurrgn ef f ect or

cel | 5., & flonrJres v Rl igl?ﬂ%tiﬁﬁ?ﬁﬁa%%cﬁgsﬁ _Ehﬁi/orl lﬁllglg of

i nvention neet one or nore ese criteria.
cetlaexpressing PSviBddithepresenc e ef mpomacéfastdr calis.i bodi es are

LS ke SRR BB G RS Hore ot s
criTBH Ch QA il R BSer thé HREOEBAA ahliesREy are BEYd in

exanpl e,” anti-PSMA nonocl onal _anti bodi es havi ng .
coghtfinationne.g, Bua Peasmarertisalk eomposition ¢pMPESING 40 gemore anti-

[ned, | i nal chi -1

PR AREG ! Gl By LERARY R RhPUEpIERILRYA
mbidctonabantibolies haviagdifiréntpbut combintentgy activatiés caRS¥A

monoc| onal _anti body t hat di ates highly fffect_i vfg
coppbingdig asinglathgeapy de pelaeyen desed thesmgitic o diagnoslig effgct. An

e o DT BRI R coaling B P PREL BBl
anFiSMy thehaedietes highdy éffectiot kilingloftgraeo oSN thtrespods ef
et cas Rfpaimed picAntfon ek SV Bamor R R b i

th@rdkth ShcelFAGSrasiaL psivea and/ or  Biacore analysis. In a
typi cal ELI SA assay, briefly, microtiter plates are

coated with purified PSMA at 0.25 g/m in PBS, and
C r}e bZI crl§e BV\A 1{1 t500 Xi ne serum al bumin in PBS.
' ' added to each well and
I ncubafirdllids@f tHe iAvention can be tested for binding to PSMA by, for

example, standard assays known in the art, such as ELISA, FACS analysis and/or

Biacore analysis. In a typical ELISA assay, briefly, microtiter plates are coated with
purified PSMA at 0.25 pg/ml in PBS, and then blocked with 5% bovine serum
albumin in PBS. Dilutions of antibody are added to each well and incubated for 1-2
hours at 37°C. The plates are washed with PBS/Tween and then incubated with
secondary reagent (e.g., for human antibodies or a goat-anti-human IgG Fc-specific

polyclonal reagent) conjugated to alkaline phosphatase for 1 hour at 37°C. After

25



hours at 37C. The plates are washed wi th PBS/ Tween and
then incubated with secondary reagent (e.g., for
wheovansest i bodi es or a goat-anti-human | gG Fc- BEEUS00€005853
pol ycl onal reagent) conjugated to al kali ne phosphat ase
for 1 hour at 37C. After 25 WD 2006/ 089231
wrding 8rqtscoas 88 Belopristitih gNPP subgbtatet @ angmd), ded ehalyred at OD
%h@NPP substrate (1 nmg/ M), and analyzed at OD of
In order to denonstrate binding of nonocl onal

ant i hasi@So dembhitRitEBintig of KVn6EIehl GntibediES W ivelckyv
cytonetry can be used. In a typical (but non- I|mt|ng))
g

expepRpEdhoPSMA; Flow ejerastex ¢ap h@rt@@fb cBi a typisp] (buf psslimitin

R n
HEGRL B0y Tl IO ineS ERRRIM: SO rov under
stamhnt frondh coraiitfiorspaieasixedwiRBSati ot camla;m@tlenslaﬁ xﬁ&fboaﬁﬁl
%, nmouse erum and mcu&a@gd at 37C for 1 hou
APPSR RTAEIE (LIS A Ao PR cuaute o, and mobited at
3PCURE ER6RI. nAﬁé}%sEg}g %%Q:@ %g%at%[;&ei WO b fesEhin-labeled

anti - human | gG ant sanme conditions as
sectnalapy antiody éengl bmtdyumam[gﬁ mtgpboiiy)sumhmﬂieesarrxea;nncheons as

oSBT SR I 3 A A

madrﬁrﬁélﬁ@bmg gﬁﬁ&ﬁw&@scﬁﬁeﬁﬂrwﬁ&% RER dﬂéﬁié!é‘ BARY ATRY be
used (in addition to or ‘instead of) the

altepnaiye esspy asiag fluogspanse gueropropy medyriredises éctarlshtlag to or

oEREGh Do PR AR B BNE Pl LRI B3R agprved

abioneliavd eltsmbinedEby fnoresdenc@midaescopyli This insdiesd ﬁmlvﬁswhiaﬁon
endi ng.on the density of _the antigen. Anti-P
Ofaﬁé)l‘vwéla | dls.copt Mg brayye flw&lmstl%%%e@amm dﬁ@aétqgwnt the G}Pftsﬁy of
thEeMiyeant i gen by Western blotting. For exanple, cell
extracts fromcells expressing PSMA can be prepared
and Aut{PSd 4 dntitwodsesdian e diartleec ydsted fbf @hetiviSREh PSMA antigen

b Pl Bt e Fol Sranp Sl RS Bt colih eXapssing PSMA can be
pr%%ﬁ@&ﬁxﬁi’@%fkc{e@ to @b&lﬁf?ﬁﬁ]dlewl QEBatB IS PRI FacrhAfdeasti Wi t h

% nouse serum and probed with the m)nocl onal
clegtopboigbies Atigr blécirfaﬁlomls thetseleaelpd bitigtins gredeamstpered to

ed usi Re specific second
nif <A PR W R 27 R aermb SRR with g
mmddIerChﬂHNB'Es 36! bé tsrtle Alnﬁbb@sﬁ Bin(B@am bEaewtteCasing Shti-
Louis, MO. Oher techniques for evaluating the

Spsflﬁwmglfmemrmdﬁrymtlaﬁéy belgrdde atksline Bosplmseand develaped

;

B BCIENESE cutkOfeAa0 (S (R Eed B RIS St

tedlesques fercbvalnatieg diel bindingxlatipl f aftibédiegmemiacds@SMA are known
L - PS Ant i bodj

) mani,.z / I.n. certai n enpodi nent
inghB jegeyng A TORPENE R SHYARIF 2AES (o PR PSMA

binding are described in detail in Example 4.

Chimeric or Humanized Anti-PSMA Antibodies
In certain embodiments, a defucosylated anti-PSMA antibody of the invention

is a chimeric or humanized antibody. Such antibodies can be prepared using mouse
anti-PSMA antibodies that are available in the art and established procedures for
converting a mouse antibody to a chimeric or humanized antibody. Non-limiting

examples of such mouse anti-PSMA antibodies include the 3F5.4G6, 3D7.1.1, 4E10-
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is a chinmeric or humani zed anti body. Such anti bodi es
can be prepared using nouse anti-PSMA anti bodi es that
wae®@emsedl able in the art and established procedUE®06/005853
for converting a nouse anti body to a chineric or
humani zed anti body. Non-limting exanples of such
1.1 38¢1,24108, SBSMFC R 1A 7H 0GB £3C4, 3€16udie4 + Hed, SEBBAB(6, 4C8B9,

ol el B SR TRy
3P Lféi%ﬁ‘ﬁu,%%q, 46588856, 3E9NCPALR, 38234 H4) P83, 5C3BY,
clona brid F5. 406,

MONOo anti bodi es. Hy onmas Secreting 3F5.
3@ AC8RY g e Bedn publicBEdepositidgnd 3E6dessidoed TS Paigs, No.

3C6,, 4D4, 1(39,.5 9 9
6, i I DBt PRt by 1 e B8] RSO PAPEAE Ko,
defodied and8re dANATHAGNRS BR6H NJ. 8A0FD90. IblSoved Tdhalized anti-

591 have been publicly  deposited and are descri bed
PSMAlggtiPediesinchislinga homagias! varieeof 801, mawasiribed imfrther

SMVA i hadi €S, i i |ze '
ety PRy bRt BIGiOR RIS, FuHBRRNE Sitndi el Bnf oman
PRl dneiBbdiedhO RS B3B8 infhe irfeucivaem Adt 10gt1 AOF eng, S. et
anti-hunman_ PSMA anti bodi es have been described in the
alPP01)dnk b Gancang2:3 Ol 810vandyamp 2C8 (Kato, Kqpr ali GBI Int. ; Urol.
109 _Qgghger 92:871-876) and mAb 2C9 (Kato, K et al.
(9(?0 Tnt. J. Uol. 10:439-444). Human Monocl onal
Anti - PSVMA Anti bodi es Preferred anti bodi es of the
thrﬁmelglozloﬂohaloﬁlruidESM@nAntinié& PSVA nonocl onal
anti bodi es. Exanpl es of human anti-PSMA nppocl onal
ant i i5eiermed aptikqdifgeotihringgpion inghy , hm%ntlsﬁﬁlvfﬁ mepgedonal
anfibd@es. Zlgpairrﬂ}ﬁgss BfthhGRHAYNT R R 10na B 8]tALERs fhde the 4A3,
ural Iy [ bed in

struct characterized as originally descri
THRCTICLY I8iAdAL 1639 20 ACH2FS 2nd 463 awiib @B3¢s) B0B0Bl andd i n

U. S. i sj ol l.i cat i on..Ser.i al .60/ 65 ,
stV AR R RSt BT P P09 192
amaP e §3/66480 RAAREUANPr@8Hondl B\%mﬁtionfSeh’i@ﬂN@md?@m% y

18, 2005, the contents of each of which are expressly

entiled i Poman dprieeloapApbadidsde Brastate JprsificMgmbrancaitigen

&N of. 4A3 12 , .
(SSAMEEE oy s 968y ey b Rl
inf@pORINeadiy by rdiBendd. BHE Vig amtriccheidspgaanes o04A2AF 12, 8C12,

7F12, 8Cl12, 8Al1 1, 16F9, 2Al10, 2C6, 2F5 d 1C3
34 HolkFY. A G020 AEand1ig315e Shavap e FQAPNODRS FEPEFRYFLY.

TR aﬁ%ci@&hidgg@% ﬁP4A§Iaﬁ.F1§§§bP£ A% dy e, bAgo, 3C6, 2F5 and

I nvention I ncl e ant’i bodi es 'di sclosed 1 n
1Guirkishawn onSEQ IDAN0SAO R, acspediiseBp pDthenhumm ddi-PSMA

2004/ 0033229. G yen that each of these. antibodjes c
SRt GapaRe R e AaEnORs TE DK CRLioRai: BTl CT
P atioH Wit 03/08 03I LAl AbpeiatishNo: PSModizaddng

mol ecul es of the invention. PSMA bi ndi ng of such

" mi x@iyentiht nechodfdbiescantibasbiel cas binghioSMA, the Vi and Vi

sequences can be “mixed and matched” to create other anti-PSMA binding molecules

of the invention. PSMA binding of such “mixed and matched” antibodies can be
tested using the binding assays well known in the art, such as FACS analysis and
ELISA assays. Preferably, when Vy and Vi, chains are mixed and matched, a Vg
sequence from a particular Vy/Vy, pairing is replaced with a structurally similar Vy
sequence. Likewise, preferably a Vi, sequence from a particular Vy/Vy pairing is

replaced with a structurally similar Vi, sequence. For example, the Vy sequences of
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tested using the binding assays well known in the art,

such as FACS analysis and ELI SA assays. Preferably,
wohb@e/osd3and VL chains are m xed and nat ched, BCTHS2006/005853

sequence froma particular VW VL pairing is repl aced

44817712, SCTXSAUN Al 4R, SAND, 26 Md 2FSERY SRGBulatt) KW
preferabl y a VL sequence from a artlﬁcu %r Y/W&ﬁefor

mpEang %Wﬁ@hlnge%n@db@sewntlbpchemsp sequériogs dénmed dronvihe same

B DRas T e o S ARG i Tiepise, the

Vil §%68en2Ad04A 20 1aN8C RE2and RE6 RS pdrG ety ¥mammnak ﬁumg and
ng.and nat ch%()(g since these anti bodi es use
RS P PO UbotRicote (scaianees Garved fioes Sequongenlin

L GO s N
sem@@ceﬂccf SelrltAndIGED Iaye paaremﬂh-ll}earﬁél{ablﬂ 61 BGxi@B @nd matching,

n . nce ese an‘?erF s use VL sequences
singeg Fﬁg 8‘%?‘%0 SERE V4 SREMEGETS ALY ﬁg@cﬂ}@ fage gwlms)semce
3 lﬂ)klﬂ)lﬂﬁﬁid t‘ﬁﬁ@tﬂ%ytexﬁlbft léﬁ'hé’c{u%h s1ﬁhﬂh§a it bvisd- 'tﬂ(eewy §e%1’uences of

sequences o particular
lcao’ﬂ%ﬁé@ ped 2BY aﬁﬂmﬁrﬁglﬁhﬁmmﬂb]hlfmgmnsmgmﬁi bieki@g, s1nce these

| uences_derived fromthe sa
anfidiAE SR i fenths SE0RERRRD LS Fa SEmHIe Seikos il b ) and
thisstthescéxhilsit stmcmrhlasﬁmnm Li kewi se, the VL sequences of

1 C%ﬁ 2A10 and 2F5 are particularly anenable for
m Xi Ealgﬁﬂlaﬁﬁﬁé‘l’ﬂlﬁ’@mssﬁhﬁ dveptiesprovisies ldefiicesylaisdmvhoclonal

rm i ne sequence (VL
18; and lgglﬁBisn\lltﬁ%eII &}ﬁhgl% f%?}ah c?ugal simlarity. In
par {#)cu haavy@ﬂrbmdmmehlbsegwrheomm@mg a0 SmiHoU DRGuéhce selected

def, uco | at ed ant | body, or antigen binding
ﬁoBb‘thl ﬁﬁ’é‘?lé%‘?gO%Eﬁﬁ%l E(zi‘}l a heavy chain

var (B ieshh eB4iR Qaﬁéﬂ’f@fég%lﬁg) | n X 0?16 gga%?%?eﬂgé selected

sel ecte fromthe group c
Om@GgquOBwS@ch@EQﬂha{@: l\i)aIS abl e regi on conprising

an ' i.d uenc. l.ec fr t he group
conS| S nﬁll% tl%l‘f% ﬁ(’sjﬁ? ‘asgh“%’e]? ﬁ t he anti body
Prefpeai Hda(zjahlhd/ lightrasinfieidinaie®includeef erred heavy and

|Ig@é chai n conbinations include: (a) a heavy chain
var (B keavy Ghejn vedale regiomcanmyising the amiicacé sgqamm aff

SESER gt chain varia egi on
conplﬁas R\%nd](ﬁ) %rl% ngﬂaélglv%ﬂ R BT IS EE N%aclfb
sequcnc(ea))fSEQthW) dBabin var i abI e region conpri SI ng the

[ uence of ' SEQ ID NO 2; and (b) a |ight

{1 ag cid Sﬁ %
cha V¥ Ghan vadable reginnRonyrising the a%iliiﬁOr@lfb@qqdence of
SEQEOUROCE; Al (FFRH Vkiab
3ar iable r eg(l En cg?tn%%né ot rgéig)]r}lcﬁo gigl:{% 08 admélﬁc?gl

sequence of SEQ ID NO: 11; or

(2) aheavy chain variable region comprising the amino acid sequence of
SEQID NO: 3; and (b) a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 12.

(a) aheavy chain variable region comprising the amino acid sequence of
SEQ ID NO: 4; and (b) a light chain variable region comprising the amino acid
sequence of SEQ ID NO: 13; or

(a) aheavy chain variable region comprising the amino acid sequence of
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SEQ ID NO 3; and (b) a light chain variable region
conprising the amno acid sequence of SEQ ID NO 12.

w@ 2006a8h2@avy chain vari abl e regi on conpri si ng PECEUS2NEIANS853
acid sequence of SEQID NO 4; and (b) a Iight chain
vari abl e region conprising the am no acid sequence of

SESED NO:NOand @) oligitahaia viadably reghai comansingihe amag aond

conpri Si am no acid sequence of 28 WO
Se%&@@?@é@@@ﬁﬂ@i@sﬁoal 005853 SEQ ID NO 5; and (b) a
i 935 ) SR8 Al \?’é?iaﬁlerr@%bﬁ’ @orﬁﬁfmglg gierh@mh@ GcidRbdiRnéco M

sequence of SEQ heavy chain
SEQ\ED N@ &; aa@(h)na bgitshiiaivagallh ecgion eamprisins e quinecidf

n ) a light chain variable region
Se% Eg%fgﬁ\éaaﬁﬁ % acid sequence of SEQ ID NO 15;

or ((g)) a%e&\@aamlrpmaﬁle\&@glbabbﬁgﬁﬁﬁgm BEAP ﬁd:l&ls&glehbkeof
am no aci d 'sequence of and (b) a Ilght

SEQ HD NQ:ah iead( 2 bglntmhamma g regon prpREGhg @ano acd

n %Eg NO 16; or (a) a heavy chain
Se%ﬁ Bf%EQ i"on co’rrprl sing the am no acid sequence of

SEQ (b)Pa N&V}Schaﬁﬂﬁhr{ab)e rag1bn gbinpritiag thevatina htid se@@lneenof

ri sing the amnino_aci sequence of SEQ ID NO 1
55&50 & Hed(®) %Hahwhalawaasblé??gé@wm ihe heiappng prid”

se@%@n@@o?ﬁfié I%qq@e[w;:eorof SEQ ID NO 9; and (b) a |ight

I'n-varrabl e region conprising the amino acid
sequenadealy ﬁﬁ@ Vdﬁablta regidn comprsiog erangigp ecid sequence of

SR M NG R LA am et gt Conars e Bihe p5id
éﬁgﬁc ngbﬁéS;g?Flz 8Cl2, 8Al11, 16F9, 2Al10, 2Cs,
or or conbi nations thereof. The am no acid

seqLIeranetélemswﬁethvm@mlsp@Md@AQeﬁlvwiate@@mod@mt
co%%%%?thze egir%zlixaln al%c{; ﬁgﬁ%ﬂalnjﬁ,%?sr Wl '(ﬁ)f%%%fl %3'\'%12

he“ani no aci d Sequences

sy, €RRPS1 680, 2AB0, ZUELZFS 8@]123 oﬁé&ﬂ;bmhﬁ&ﬁh theaf, TIano acid
2F5 and 1C3 are shown in %s

coRERLL i Ny CIRES Ghd b THL7 BCice SORL SRS A he 2616, 2Fhad
1 ape $on FESEQ BN, P reshBligely? iR anfi acid B @itks of the
VagDR2sad I4A3S@E123 BCA3, A1t NEFNR ACDRRE 6,33 54md, 1 CARL@ shown in

8C: , 0,.2C6,. 2F5.and 1C3
S PN RER G tEsBhe P i ivergd ety @*ﬁds of
48848 %1201‘8&1*116161% SRR (¥, 2B%\3nd TE3 dre BEVA in S 1D NOs:

16F9 C6, 2F5 and 1C3 are shown in SE

36455, G&pecte@@e cThev@nylo atidsequences of the Vg CDR1s of A3 7F12
8C12, 8A11, 16F9, 2A10, 2C6, 2F5 and 1C3 are shown in SEQ ID NOs: 46-54,
respectively. The amino acid sequences of the Vg CDR2s of 4A3, 7F12, 8C12, 8Al1,
16F9, 2A10, 2C6, 2F5 and 1C3 are shown in SEQ ID NOs: 55-63, respectively. The
amino acid sequences of the Vi CDR3s of 4A3, 7F12, 8C12, 8A11, 16F9, 2A10, 2C6,
2F5 and 1C3 are shown in SEQ ID NOs: 64-72, respectively. The CDR regions are

delineated using the Kabat system (Kabat, E. A., et al. (1991) Sequences of Proteins

of Immunological Interest, Fifth Edition, U.S. Department of Health and Human
Services, NIH Publication No. 91-3242).
Given that each of these antibodies can bind to PSMA and that antigen-

binding specificity is provided primarily by the CDR1, 2 and 3 regions, the Vg CDRI1,

2 and 3 sequences and Vi CDR1, 2 and 3 sequences can be “mixed and matched”

,29,



am no acid sequences of the VK CDR3s of 4A3, 7F12,
8Cl2, 8A11l, 16F9, 2Al10, 2C6, 2F5 and 1C3 are shown in
WERQ6hE2BI0s: 64-72, respectively. The CDR regi PCIHUS2086/005853
del i neated using the Kabat system (Rabat, E. A, et
al. (1991) Sequences of Proteins_  of |nmunol og i cal
@ ﬁn@r om differantpafibodies ca@ bg mipsadh and mateh, @?ho%mqh aatifody
TR SE VY158, Al PR OREDRY, Mg SR o Yiesiva
blhdillag naﬂéau%mfﬂtn indémipns PEMA biriding éfsuph Omixdddnd matched”

| . 2 and he VH CDR1,
e onlhahd U B R eres Koo ghibeait B reEel. FARS

aﬂ% ] USZE)E?)JG %gag 3 IT?Qfera%%/ Weﬁ%?ﬂélrgn %gg\%ences are mixed and

maiahédy tieti @R ¢ A0DRE amilfoe CDEEoseqaéreh from & ban‘mgtnlaeﬁg lsequence is

ti t t H CDR1, .2 .3 d
repfaper Wl g ey Stk DY penBeb oy JAkWce Bifse e DR
sefidRE A8 niRéd iitPmbfeH&T) DR ISOBRDIRAINETIN3 sdfibhce from a
m xed and mat ched" antibodi es can be tested usi ng

paﬁﬁlcmﬂarﬁ@ sgawnes Praterablyrs reptaced withfagitrugtuzatiyl semil@ACiBR
sGRALR] VI 0 95540 o P b i v v

anarw RGuéddEScariiataed by aubstitupag bhe bl MbreWi; sRYUEVE EDR

replaced with a structurally simlar CDR sequence(s).
regioR §GHUSBCeS IHEhStCtupiy s g@anm@@ceafr@mﬁhﬁé‘@%mﬂuences

di%s%ﬁﬁ@xlveiﬁ he onﬁ%ﬁb&ﬁ?{e %3 GRS SemlRNG§, 14; dEMA 10,

particular Vk sequence prefera Iy iI's replaced
2(A, QH&taudéCBy simlar CDR sequence(s) It will be
arent 0 _the o di.nari. |éﬁskl | ed ti}aan

read
F har AdebuBRB  aalie it etk ioyites i

m&nREdrlat AttibAE. Qﬁ%nﬁﬁeﬂ‘ﬁlﬁ&n%{boﬁ%&ﬁéreé@-co%s1rf 2egi on
sequences Wi structural sim |l ar sequences fromthe

CDR (8k q&@me@lauuvmb&r@gwné}@h céoprisieg ae hmhml acid sequence

<R 30 R e PESERIPDs BEEE: P i vt on

p r oMbyl esheavyetiaie Oﬁ‘deiPé RgionTIDRZ b@rﬂﬁhmﬁg‘bﬂl B acd sequence
antigen binding portion thereof conprising: (a) a

selested yroam diergrou sansisting efPBR IOREPs: 07<§n%ﬁ=| sing an anino
g;chg);@%%mﬁhs%;&ﬁgggﬁ TR a&la%e@Ience
seleBRE froomirei gsougcasisang 0DSBQIID N@qﬁn«t&g sel ected Lr om
h |.D NGs; .28- 36;
chail) S HERGRE Vb B eoRs s sie Hraiinp Hemincs

ﬁ:@ﬁ;g@fb@@h r 4‘6051?' sting of SEQ ID
% ; eﬁbﬁ%cﬁ&sﬁﬁ%?f%]%%[% IS%?. abl é r egi on CDR1

co mip) glhggt drananarmblealwgmnﬁal@ neeprisieg ex p@thof acohsehence
seRCRERron P iR g%ﬁpn&nglfstlégE (C)% é]:L,)Q I}EBNOS.GSS%A?, and
(f) alight chain variable region CDR3 comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 64-72;
wherein the antibody specifically binds PSMA.

In a preferred embodiment, the antibody comprises:
(a) a human heavy chain variable region CDR1 comprising SEQ ID NO: 19;
(b) a human heavy chain variable region CDR2 comprising SEQ ID NO: 28;
(c) a human heavy chain variable region CDR3 comprising SEQ ID NO: 37;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 46;
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(e) a light chain variable region CDR2 conprising an
am no acid sequence selected fromthe group
weonsiossng of SEQ I D NGOs: 55-63; and (f) a | ipgtt/usivaé/onsss3
vari abl e regi on CDR3 conprising an am no acid sequence
selected fromthe group consisting of SEQ ID NGs:
64- 12) a mmearelighttchainantiple dsgierpe PR coninriging S IPDIX, 55;
In a pgreferred enbodi nent, the anti body conpri ses: (a)
ah n heavy chain vari abI e region CDR conprising
SEQ (hR Nghanli®sht chibh variivleBsEidHPEPR 3 Coaiphisia SERI® NO: 64.
reg |(§r[1aCDR2 o npri si ng Séé%dng NO  28; P (c)g m%:urmn
Inhaggthyr mmd@mhoamu@t,rtb@ﬁmwO@Rgmawru sing SEQ I D NO

CO”I@( dﬁuéaﬁpﬁh%@gﬁgl %(‘)g@/%b?go% JDSIZS’;SE@E% NO:20;

PCT/ (W52 A0840 B&5Zhaineariable lﬂ@d&h CDR2 coﬁiﬁiﬁ‘lsihg\&i@ abMNO: 29;
regi on CDR2 conprising SEQ ID NOQ 55 and, (f E hurran

lig r{p) e human heavy shpia Vna%l?l% ﬁegem@ rﬁﬁmpgﬁsw

64. d Qhﬁ‘xﬁ%ﬁ h?ﬁt o%ﬁﬁfx%%ﬁ]@ %‘&?@’Uﬁ”& %@9‘5}»‘{0 47
conpri ses: uman heavy chain varla I on
CORY(exohpmaisligly cBEQ viaBableregitn CDR2) comﬂmnwﬁ&(é 5D3N 0: 56;
chain variable region CDR2 conprising SEQ ID NO 29;
(c) 2dhyran heavy chain vari abl e regi on CDR3

| i
var [ A R Vel reshdh] CORD SORRIRITIEIOND: 6

Intamﬂmr Ibne@med@mosilm@m th@a@tlhoelgucomp@mz corrprl sing SEQ

r eg:}@n %ﬁ&@’“ geav &Flélpng TT%OI'R@)@QC%IIHWS Saf%{ka NO: 21;

pr ef @y & Bmenhesiyrabain, vatiable aegdioh CHR X @I sHRSSEQ ap Nao 30
human_heavy chain_variabl e regi on CDR1 conprisin
| D N© abyman b%i)VYa?hhle}ﬁﬁﬁa‘NéaW%ﬁW GPRprisHIZS Q@ &S

CCES?(n?vaH a Htc%ErQJ &% %grrlrgr]:lﬁgll)%g ;%E%?g{‘%ﬁ%%ﬁ%\% ';48’

(d) (@) abuman l1g1ghﬂ1amhamab1\taeg1a1b CHOR2eginoprisGZRNEQ ID NO: 57;
conprising SEQ ID NO 48; (e) a human |light chain
vari<abl e region CDR2 conprising SEQ ID NO 57; and

(1) @ dHirRmMm b E%ﬁf&haﬁ%hﬁw @é%lﬁbtbkrg%h%sﬁg%iq ID NO: 66.

conpr|5|ng n anot her "preferred
Inembibei prefrrredtcheodimérdy amdmdmcsmnse{sa) a human heavy

(b @ K A" heoPeRaro0ar Pt CoRdgraiPr g e D 3¥0: 22

CONMpb) & hiithaSEehy2hE vadihble region CDR2 comprising SEQ ID NO: 31;
(c) a human heavy chain variable region CDR3 comprising SEQ ID NO: 40;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 49;
(e) a human light chain variable region CDR2 comprising SEQ ID NO: 58;

and
(f) a human light chain variable region CDR3 comprising SEQ ID NO: 67.
In another preferred embodiment, the antibody comprises:

(a) a human heavy chain variable region CDR1 comprising SEQ ID NO: 23;
(b) 2 human heavy chain variable region CDR2 comprising SEQ ID NO: 32;
(c) a human heavy chain variable region CDR3 comprising SEQ ID NO: 41;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 50;
(e) a human light chain variable region CDR2 comprising SEQ ID NO: 59;

and
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(c) a human heavy chain variabl e regi on CDR3
conprising SEQ ID NO 40; (d) a human light chain
wQo a006ak4281 r egi on CDR1 conprising SEQ I D NO 49pPCT/{8200&005853
human |ight chain variable region CDR2 conprising SEQ
ID NO 58; and (f) a human |ight chain variable
r egi(fr HobRa lrghnpitansvm’gabﬁ@giol QWR 3 6dmpriging SEQIRENO: 68.

f d A d
In Rigiie e GRAP TS (RATEBPEFOREESERT. conpri s\ g SEQ
CDRBQC a Hnan Kby @hzﬁﬁ' mﬂr&&g&m@mw cMﬁEhﬁ% SECED NO: 24;

onpri si ng SEQ ID uman heav

chai(b) alamabheavy elpin Na@Eka@rﬁngDBQ FgUBESNE S NO: 33;

(d) uman | i ht cha| arlab
3 AR 9 BLE RSB0 1o o 2
Var ég)bal Burh 01 £ SRR 2661 ¢dosoiNODREQohipride ST D a0t 531
6/ 089231 PCT/ US2006/ 005853 (f) a human i
chal(¢D almpablight chajh yaridbre: sianpPR3IcagrEsng S %%'-B 60;
In angther preferred enbodi nent, the anti body
ses: (a) a human heavy chaln vari abl e region
CDRXD@Q[ﬁMdnSlighg cﬁ@vhﬁ%sgﬂﬁ CDRB komptising SEQERYNO: 69.
chain variable_ reg n‘prls SEQ ID NGO 33;
In eagther nyeteEiad ﬁ@méfm@ﬁ&.ﬂw %&bp ’é&g on CDR3

c om{%yba}s s iavy gn[j%ﬁ)'vaﬁgole régﬁic)n @Dﬁl]! %ﬁlphbﬁgtSE@ﬁD NO 25

vari e region conprising SEQ | D"NO
hundb) 4 hghén béwaiychaiaviadbhle regon GDR@DIQEIp@@mgrSF@ H@ (§4

| ool S B Ehdin Ja R ek R RaGBB AL R B o: 43

pref@y4 ﬁﬁnﬁm | NBiRtvarihble régibh 0D W sirfpeSEQ (RINGX 52;
C

human heavy chain variable region onprisin SE(%
| D Ne)a ngnan light Chalhl}’ﬁﬁﬁblhé%l% ERR2rropprisig SEQ Ba?\H?r
CDRZ conprising SEQ ID NGO 34; (c) a human heavy
chaif®vari abl e regi on CDR3 conprising SEQ ID NO 43;

( d) (8 dERdh 1I1g1@ bhalﬁ hamblwergucabcbks eghpRsEPREQ ID NO: 70.

n@rl sing a hyman light chain
In\aa«p avdvréfer@gﬁmbomn dbwt}bgﬂmO@E@qSD NO 61; and

comte) SRy g R OgHE oL CORTLORAEEERQ D NO: 26

enbqd) akmhan héwyyahtinbadyble segion 6&"&2 C(Oﬂ)pralﬂgbﬁm TR¥Y3S5;

chaln vari abj e re i.on

(b @ ¥ iwvaie heaxy gD et EoREG G D RO: 44

CoM) 8 hitRarkEht dRaMQaridble region CDR1 comprising SEQ ID NO: 53;
(e) a human light chain variable region CDR2 comprising SEQ ID NO: 62;

and
(f) a human light chain variable region CDR3 comprising SEQ ID NO: 71.
In another preferred embodiment, the antibody comprises:

(a) a human heavy chain variable region CDR1 comprising SEQ ID NO: 27;
(b) a human heavy chain variable region CDR2 comprising SEQ ID NO: 36;
(c) a human heavy chain variable region CDR3 comprising SEQ ID NO: 45;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 54;
(e) a human light chain variable region CDR2 comprising SEQ ID NO: 63;
and

(f) a human light chain variable region CDR3 comprising SEQ ID NO: 72.
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(c) a human heavy chain variabl e regi on CDR3
conprising SEQID NO 44; (d) a human light chain
wQo a006ak9281 r egi on CDR1 conprising SEQ I D NO 53PCT/{8200&005853
human |ight chain variable region CDR2 conprising SEQ
ID NO 62; and (f) a human |ight chain variable
AntibgdieHeIR3 Panivntar SengliGER2dubndd® 71. | n anot her

preferred enbodi nent, .t he antibody co ises:.(a) a .
P A FESTR Ged (BTRsy Pt S bRSEAT b F Rt Epeiges o
- ( . 1 | . E ggl .

he co\?r?%ll’ra Flse irﬁ%o@&% I IEE‘)t No&ﬂ%%g&&(ﬁgg hg@?uc‘ﬁngﬁqheav oBfebulin
gemdhaidrorsdighabhan vedabdaregbRFram apaitisutey gepQinedightchais;
. (d) aigLiman | ight chain variable regi on CDR1L
IMEGHPEPSHHYEBEQ 1D NO 54; (e) a human Iight chain

var ipggplenk6i8 1 pFBZeL SAPs iRy th%'—‘_i@dn@ohl%gg&s a and

(f) a human 1ight chain variable region C .
deftioogylated mgnSHonal Buiidy7or an Bgigwebigdew wetesthereof, comprising

PCT/ US2006/ 005853 t ie ' . I cyl
o R b e eice TR LR P e LA b iman Vi 5-51
gefle ey it Reben) ipeoidicaldf binbietd Mmem PSMAC dnphothespraferred

heavy chain variable region froma parti cijl ar, germine
enfhedipyenia MVERHIBEYIIBUT Arfuceryiftedimanasions Fely ctidin

| o r nArt e L] :

o B S BERILOroampASLL iRy SR Rg ) okl e
pr&fuopeli dreletived fremi aivandn Bp 308/ geheswherethethe entghddytsperifically

biRECORR: TSP oo BA et S VAT ABR e on

debddddy1atsd hdgoOb R Yatb&y, 8F arfifitigéRbiddiR T ibhl RpeoYHompribi
egene}: tvvhereion t he ént iybody speg\gifilcél a/ bli nds too hunrgﬁmg

a 1i2BMehain Marzabde tegionghatfie thequiodusibbel desived fromea hymenVi bA

i d d | | i\b
el A5 R R0 B iy FBPRE| ARl AV ol e
enfHo@irRentaht HleBtisieglotidet hakfukssyldied mphedlowl antibady, or an

deri v.ed’. froma human VH 3-30. 3 gene, wherein the .
antigeri-biodipepesia therspf, pomprisiag apghichainvakblassgion that is the

o o . i , . _ .
R
biﬁiﬁv,ttb temab iPsg/i[Al.g Ipatothen prafrecccahbodimemy theiimgentian pigtdes a
chain variable region that is.the.pr.od . of ..
defigprs)aiad FragRplanHROd . Of e 2Fiara-bilRR ROTHOR Hheent: SRR

a (3 Eiaiih Galidnle Eé hhiOs MU R MPor dddival PloRes nidhed &% 1ad
odi nent, t I nvention provides a defucosyl ated
gemgyvaedreindhe antiboty siyecifomallyhindame hgwan BSMdi.ng portion

|6 tRaet pRam ertretimbodtvat 1R B oh RRfe bR tsighiea
mEFREonaVARIREY, drha aBfkdPeRNingRRetidH thaleby wherein the antibody:

(a) comprises a heavy chain variable region that is the product of or

derived from a human Vy 5-51 or 3-30.3 gene (which encodes the amino acid
sequence set forth in SEQ ID NOs: 73 and 76, respectively);

(b) comprises a light chain variable region that is the product of or derived
from a human Vi L6, 04/014, or 118 gene (which encode the amino acid sequences
set forth in SEQ ID NOs: 74, 75 and 77, respectively); and

(c) specifically binds to human PSMA.

A preferred Vi and Vy germline combination is Vi 5-51 and Vi L6.

Examples of antibodies having Vy and Vi of Vi 5-51 and Vi L6, respectively, are the
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bi nds to human PSMA. | n another preferred enbodi nent,
the invention provides a defucosyl ated nonocl onal
wW@ioblogatyy or an anti gen-bi ndi ng portion ther epdT/US2006/005853
conprising a light chain variable region that is the
product of or derived froma human Vk L18 gene,
AABNGFEL, 181 RendaCh kaﬁﬂtyocﬁqme oékﬂdthmlplrgfeﬂnémbfs atd Vi gammlieSVA.

t th
copbiiER e U AoTBBSYI A O TRORBLGh T RAERDBAFE o A of
V}aﬁ‘?ﬁ %ﬁ&‘vﬁ&dﬁ%ﬂgreggé&ﬂvel &%%@9&11 WET aHionntiBediant ARGy
conprises a avy chain variable region that is
préfbnecpk/gdndtvkcyenm]nnwk@nnbzmnohmwmé -FluaranV L & - Bargples of

3 d
aniiodirshV G Yot S o Rea- eyl b MepBE e RS PAT0 gpa
OFSQHBbOEES A’qﬁo‘cﬂe,gialteféiifeal\Vl,iI MﬁfV@Qérﬁﬂih@ @b@Birfatiad is By B130.3 and
product of deri ved roma human VK L6, 04/014, or

VIS, gemexamHe ofareartbady hening Vinrrad 36iof VeehdeAcad Vidds

74, 75 and 77, respectivel and
res(pgftwse&é&?ﬁ ?g%a;l}%dﬁ’ds to human PSMA. A preferrggj VH
and Adwsge hbieid)@ hoghiafabddyrconsprives eabi oﬁhght\élhaihnﬁzariable
Exanpl es of antibodies _having VH and VK o H 5-51 an
regmns_ at is gthgaxedugbply orgderiteddromsa V@tl%‘e’eg 9 gequence if the
6}
i S R G R e S
1rrMH1n’6gl§)b{1/€1m g?ﬂéls Sdémﬂ;étenﬁmactpﬂfesnmﬁmamg|abwsw1dmvuwg
VH a 0 1 and 4/ 014
captys g RIS bR PaBaEL Dapoiin et TRER e Seiyn
huﬁ{hg 1}14&1191% bl géi{é' rdtdiglayed oMiphBedwitR e Mk gbd 8f interest.
l'es of i bodi eS havi ng VH and Vk of VH 5-51
A anmwantmgly th%snp ébe pm@lugﬁ of3pe dewere@ﬁmm”a@rmnn%nnhne

ant i ies. Anoth
impsfeee i ne B PG R PR b Gienighotthafilg Mo difing poid
seidnlcd 0 fithe hamial Gniibb B th&amﬁlo‘dbid%eé}ﬁh@eﬁfﬁhu\ﬂ@mg’b&nhne
respectively, is the 1 C3 antibody. As used herein,

inmumeslobplinnsay usisa e Cease daiabyscy ?-nd $eéq?fm% Fhei A, geapae

ir 'IEQJ % 1H @éaelfeﬁ%e thhEs RIS &l sd %enc%r(z e.. éﬁéﬁcd oﬁdéﬁm "i‘o the
I ne sequence | I'e regl

seqﬁerfcb ef ﬂiethubmﬂ)anab@dw b Bivnen adtitexdy dhas yss‘tthﬂpltotiact afd els

h m I h
“EERL O R cH1% GO ARl PR R S Grg L

anﬁlﬂgﬂ&ggﬂﬁ@éﬁée@ a8 SOYRBarkll tchth% %@nﬁ‘l‘ﬁ{é Qe duRt&I BB bxMiple,

screening a human | mmunogl 6bul in gene I brar’
naﬁlrakbj/-ay@ninmg Scphag:sn\matlmst drantgntignge m‘u@ﬂu(ptm@f sye-diregted

nti bod th uet
mBny. Bohshant sarard hine SRS RET e a3t itk iERiegiin
amlﬁs Rbidk k&fheAse WG ANENO EQOBE A éﬂ&edm}n@hmﬁmd germline
sequence of the human antjbody to_the am nog

I d
ingweneghbudi @pnm@}}dmpn@émqﬂmlﬁg acid residues that 1dent1fy the human

antibody as being human when compared to the germline immunoglobulin amino acid

)-.

sequences of other species (e.g., murine germline sequences). In certain cases, a
human antibody may be at least 95%, or even at least 96%, 97%, 98%, or 99%
identical in amino acid sequence to the amino acid sequence encoded by the germline
immunoglobulin gene. Typically, a human antibody derived from a particular human
germline sequence will display no more than 10 amino acid differences from the
amino acid sequence encoded by the human germline immunoglobulin gene. In

certain cases, the human antibody may display no more than 5, or even no more than
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i mmunogl obulins (eg., using the Vbase database) and
sel ecting the human germ ine imunogl obulin sequence
W@ b@b/0se3c| osest in sequence (i.e., greatest 9CT/US2006/005853
identity) to the sequence of the human anti body. A
human anti body that is "the product of or "derived
4, Byt 1angias hdid diffarervafiom theraminmecid sequency anoadlédby the
sequence maY contain amno acid differences as
SCHBRSIPERINog19bHED 8BRS i ne sequence, due to, for
exanple, naturally-occurring somatic nutations or
intentional introduction of site-directed nutation.
Hdroolegmrs Amibediegct ed human anti body typically is at
| east 90% i dentical in amno acids sequence to an
am no acid sequence encoded by a human gernl i ne
| MR Qe RBkHet BmBsditea)d defRbafINed anivydy JE it ihegitidues
that identify the human antibody as bei ng human when
comphipesrhedvy @nc{ Fight gbainivereble rgiens OBHIRING ARt erid seqences
equenc f er . i . j ' :
o G IERER  EEliP B 3BnleRod of PG BRI dosgribed
hefdin, la8a WhePYtheGitiBydies Btain #RslesidGPn&Tdal SBPertios oLB@nti-
identical. in amno acid sequence to the am no acid
PS)dsetbediesRidbelvEie germ i ne i munogl obul i n gene.
TYPieaklinpi8, L FRRuAMH fg‘%@fﬂﬁéf gagfux 14tE PRbRIGHA aﬁﬁﬁ&qg, or
human gernline sequence W I'spllay no nore than 1
antigémigindiag ghortichftherent; esmpriving & heavyanhamovaziebld regiquend @ light
encoded by .t he human germnline i mmunogl obulin gene. In
chaigvagp eE%gé%%,W}leﬁeén'hunan anti body may di splay no nore
than 5, Qqh) evehe RvRh&ntvAARLIS fedlbd LSRR drhino acid
PCT/USZOgébOOSSSB Z? 3, 2, or f¥§a1no acid difference
sefranne thabisatiaast 808 Homelggerrcle aarmmite goip yequgace sgtactad; frem the
i_mmunogl.obu} § .Hogol ogous Anti bodies In yet
gr%l}?o?%ggh %%iﬁgeqﬁtrﬁo%qgg’foucosyl ated anti body of the
i nvent i onb) conpé ligieshhigaryiabie dediby bémpries an wmincdtid
regi ons co ri%%gg am no acid sequences that ?re
seqigsmes Bybisst 19954 3% hemalosars @ @R aad segueppsselected from the
e [ ' [ . .i.hed herein, and wherein
&t eagﬁ#ﬁ%%gfgg§?g€§?%qﬁﬁgi egired functi onal
properti gg) of thhentiwotly spdalithliyritindsdd hesanPSMre

i nvention. For, exanpl the ipvention. provi des a o
def UBGET SPEACTRAG. Morids 2er Vi agpinogeid stiorlyes my ha 8¢
oRRIIsh DL N Ore0H gL BbRBloBolteB e fabitey fdtifeil foove. An

region and a I'ight “chain variable region, wherein:

anfibdpdyt heyitge¥u ynd Nairegions havinghigl ¢i a8 080 apgreaten hamodesyre the

VG, SRt s B AURR Aoy RO B TR BaRbhesis
(e20nRREHredtgd 6f PEORGnE:®IORiutdgeBesif ohb 6r Mbghiuctdiahdid

vari abl e regi on coIrI]pr I ses an am no acjd
molecules encoding SEQ ID NOs: 1-18, followed by testing of the encoded altered

antibody for retained function (i.e., binding to PSMA) using the binding assays
described herein. Nucleic acid molecules encoding SEQ ID NOs: 6-9 and 15-18 can
be found in SEQ ID NOs: 78-85. Nucleic acid molecules encoding SEQ ID NOs: 1-5
and 10-14 can be found in PCT Publication WO 03/064606, Figures 17A and 17B.
As used herein, the percent homology between two amino acid sequences is
equivalent to the percent identity between the two sequences. The percent identity
between the two sequences is a function of the number of identical positions shared

by the sequences (i.e., % homology = # of identical positions/total # of positions x
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sequence that is at |east 80% honol ogous to an am no
aci d sequence selected fromthe group consisting of
WEEQeh82BI0s: 10-18; and (c) the anti body speci PCT/EHE1096/005853
bi nds to human PSMA. | n other enbodi nents, the VH
and/or VL am no acid sequences maybe 85% 90% 95%
1005 WkirRrio Qﬁ%mrth@ﬂ%‘tbﬁnmﬁgamsoam the lerzth efcepol gem svineh need

rth a aV| ng VH and i ons
to huingOsadt prteal Higugiarot SR aoie G M PR ol
se HcééLanﬁ%gfeﬁmlﬁlaﬁfm BPI?er&@ﬂ Rﬁﬁﬁ@%&@éenfﬁfots@ql@éh@yﬁcan%n
e obtained by nutagenesis (e.g., site-directed or

ac@fﬁﬁplmhcﬁ wtiegla matheyetied; aégor@hmmede@mbﬁérle theunendlingitiagi d
. ]t% ﬁ es encoding SEQ ID NGs: 1-18, followed by
XgRICF REO¥r t he encoded altered antibody for retained

f uncthie@Rrdeht ientith boigicas tw® nitSb)delssitdicés@n e idicngined
assays described herein. Nucleic acid nolecules

usiag dleriCAg sepampnNesGCEL piivage narkage @xailablgeatf ound in

Pl b Rom | BsfiE Y S efhnaROUP RS B3 REAMM: BE4 G50

60\, %Boaﬁ@%?ngﬁl @legthsoﬂﬂ At 3] 5185, Phe peyecht htmnetyrbetwm
ercent onol. 0 et ween WO m.n

Wealumam@ﬂr apan? ﬁf‘é SRAUCRERS PR .dp"n%ﬁa%&g gg@gﬁ ghth of
%}é%‘ﬁsw ﬂ;ﬁﬁeﬂ@o ?th ApflE @%éski’ 4: Pﬁ-ﬁ"ﬂ?@%ﬁ\ﬁhl&%% been

uences is a function of the nunber of identical
mqmporahed g0 $1tﬁaAbIﬁN lpyogram (segioeddBsusing @PAMARondEgy

S 6 R0k e o AL ol 4O

pe@e%ﬁplueﬁmy lbetvwéﬁ’@@b aRiindaRs se g@@&e& den bedgtinindd eagdthe
whi ch need to be introduced for optimal al ifgnnent

N@gﬂ andVersgh 6 6. Biph &8s G 8F0delzos by whicBdag hepn
L
5L R ASRSRT 6061 LA NERRd e

hti%l/igﬁwﬁgjt_%]coﬁtﬁ basosibeaBlossisn2noavik bk PAB2S Canats mat o

el ow. e percent identit t i lLeotid

298 G 0E46.Hm L 0Bt @104 64 2 RS G SISMbOEID. pr b QR
the st ¥RhG: g%@%ﬁ%w& %ﬁﬁ'ﬁé Qé?(li §e<ﬁﬂences can be determined

ht t p:'/ /"www. gcg. C , using a NW5 CWP matrix and
usingghpalgeritiint oD . M@yer5 fnd %Mlll&ﬂ(Cmpl@O‘ip&ﬁcB iasdi eﬁ@ﬂhﬁ

ight. of 1, 2,. 3, 4, .- 6. d
(B8 Eabiet neapesiiiprirmtd inP drA R RE SR ratieat Ol fine o
P@Mﬁ QO %ﬁg@ﬁ PAsRRE t4b36, ab I]&lg@ﬁ P&ttt o 9bnd E§aﬁ/§6ﬁaﬂt ofad In
( Coi nput Bi osci ., 4:11- (1988))

addmoaahthn avsrcbefeldenﬂtlﬂ bgtm@n e dming asid srIUMOCERAT b Ot eImined

e

ha8@6ért in6drpotaiel infethe GNP prdgrnt iythb GO® ssrtw e package (aailable
sequences can be determ ned usi gg the Needl eman and

at PERL/ERVY Bog-Kem), using|eitherg Rloasun 82 magrynen a EAYES0mpgH1X, and a
gaW&Eht%?ﬁ@bﬁﬁqz, 10, 8, 6, or 4 and a length weight of 1,2, 3,4, 5, or 6.

Additionally or alternatively, the protein sequences of the present invention

can further be used as a "query sequence" to perform a search against public databases
to, for example, identify related sequences. Such searches can be performed using the
XBLAST program (version 2.0) of Altschul, ef al. (1990) J. Mol. Biol. 215:403-10.
BLAST protein searches can be performed with the XBLAST program, score = 50,
wordlength = 3 to obtain amino acid sequences homologous to the antibody molecules

of the invention. To obtain gapped alignments for comparison purposes, Gapped
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i ncorporated into the GAP programin the GCG software
package (avail able at http://ww.gcg.conm, using
W@ L2a0ho89231 Bl ossum 62 matri x or a PAMR50 mat ri XPCHO/R086/005853
gap wei ght of 16, 14, 12, 10, 8, 6, or 4 and a length
weight of 1, 2, 3, 4, 5 or 6. The percent identity
BMMbeI Mﬂizadmmd)esanb&ﬂ inejtsemdes ab A 99D Neladc Hride &es.

25( Ao 0shpfien uics PLARTRRGted sty biodtemsthe

de%ﬁg;ﬁafaﬁ%%rp of Ak @Qs&am g@gaﬁgk £, NBINAM{MIBEAST) can be

using a ight residue table, a gap
usé¢de riipethtipefvaiwyncbinlienibigdva gap penalty of 4. In
addition, the percent identity between two am no acid
sequences can be determ ned wusing the Needl eman and
AnBBERE with CoMBbrvalicoddRatdd- 453 (1970)) al gorithm
whi ch has been incorporated into the GAP programin
the GCG software package (avail able at

ht t /f’/ 6191%9?1&%@5 a Hgﬁlggsy?dtédﬁfubgﬁfbfﬁé weﬁﬁomfgbﬁses a

hei@; c}ﬁun Yariable régian domplising UDH\P, I(Q}RZ afd CDR3,seqyendes dnd a

or 6, Additionally or, alternatively, rotein
isBbe e eI TOENE HFBUSRE G o1 b i G RR FeH S S herein

onH%gﬂlo?eso he l@f)K séﬁ&ﬂ@%gc?)méﬁﬁ fRABnAnS 840 SBqRE&dsHaked

ases e, Identify related
onsthqpmfnrmd anﬁh@dles@cmb@shewm (ebg, ﬁéﬁﬂﬂlﬂe&cl&,l&ﬁg} 1t K,

L 0 (version 2.0 Al t schul
2410586. 25 R D)5t gpiocomitva pcpations Repop, g affrin the
anBBSHi 64 1R AR deGrddefth@dHRFprobérticd HEEBLASEM~K @@ﬂilﬁ:mhes of the
score = 50, wordlength = 3 to obtain am no acjd

ingwtjoe. néesorﬁmgb{ dainkcntionmhevidesta dssenpsypied sugnoslongkantifedy,

or g Gl B PR B BT B bR R 5

coﬁdf)ﬁ 'ﬁgCCélDle €CRL ) dnde€TDRS setpisacdshad all@hﬁéﬁaﬁﬁ#ﬂﬁabmreglon
997) Nucl eic Aci ds_Res. 25(17); 3389-3402. Wen

cogms;ng,(}@RBLQ@,lﬁ R eeAvBnoesTVREER; ams, the def aul t
par amet er 3 of th@gee{v?%ﬁgig;t\)aégblg 5@5@@1{(3%%@110%(%%563 the

and NBLA can use
anfihd pclﬂ/sequunm:d»ﬁ SE(Q D MNO: 3645, aad chirediagize wiodifications thereof;

Conser vat f| cations In cert enbodi nent s
def ucosyl ied ?1 i 12}&391110‘1@”? r?%%%nse%‘?ﬁ?? cg@ghﬁes the
aniiR8U¥%d GBRleAcd 8 SPBIID NOIAM, GRIRbARHEvERIRY: fialkes fbftof;
sequences and a [ight chain variable region

andonpri si ng CDR1, CDR2 and CDR3 sequences, wherein one

or nore o d
i o aci® sedneALID SURTREET FRIR biRaFPSHIA ©
ant ilnedireende §§1[)b&ﬁﬁf&nh Qh@hd’avfz eh@in vaddsle regfobl?CDRCE2quence

8A1 1, 16F9, 2A10, 206 2F5 or 1C38)t or _conseryative
compgises barmrnsacithsgqence i REQUH NG ?rﬁe an%ﬁ?fissla!&rl‘é%

m&? %gétg)gk/ﬁ?ergﬁ‘s%{dgﬂ ﬁlggt;%hta ?ﬂ%‘llaﬁl\rlece}n | on g{lgkf‘ce compnses

thb hmmdwwqamq@ro(f\‘smpﬂ) NAlebuaso syd artrfsetvammbdmﬁahtlons

anti bo
thereof In a¥1other preferred embodiment, the heavy chain variable region CDR1

sequence comprises the amino acid sequence of SEQ ID NO: 19-27, and conservative
modifications thereof; and the light chain variable region CDR1 sequence comprises
the amino acid sequence of SEQ ID NO: 46-54, and conservative modifications

thereof.
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or antigen binding portion thereof, conprising a heavy

chain variable region conprising CDRL, CDR2, and CDR3
waewaesees and a |ight chain variable regi on PCT/US2006/005853

conprising CDRlL, CDR2, and CDR3 sequences, wherein:

(a) the heavy chain variable region CDR3 sequence

conpis ised hetem, ttm@m“qmsﬁs@quwc@mogmatmm intended to

refgﬁ@ z}q]iaﬁ lgglgﬁ]g$cﬁf gﬁgfo%éé g%tfslbélq L0 y a&éfhegt or% ter thg lg}ndmg
ch&@BRFLER D tHtandBbMPcARAifinG SEHERIRE a6id s&mnb& S@h fhscfative
and conservative nodifications thereof; and (c) the

meghfi¢atioty inshideiafiiecdiq sWiskbmions afditans mR\elelonso
BB BEALIRRl b IR B, SIALBWACIAN, Saie

techE{queOkdéin B&he b, ok a€ sifes@iracedd nigtagenesis fahd RCRomsdiated
t her eof ; andthellght chain varlablerelonCl'ﬁgz )
muaganerie-c Conipratiye smingreidmbsbrugentere eaeroncdeh thepgyingypcid
Q I
redfl 8 Rerhibod SR EORTELNEN S Ay e AR il DR Parplils
of lamjlha)mdlféaiﬂueshamegmmikanﬂﬁe clsass lidve been defined iimithe art. These
sequence, of SEQ .| . 19 and co ervat
P Lk 1L B0 FHER B DS BETT (- DRBPrreleabiiding),
& Cdr@ide chai
w00 LRI SRS a0 s o
(e an@bfcumasp@mmet pletasuihe, sgine)\reowse,(BYIBE, Cysteine, tryptOPhan)

oAl B I RGN ————

métﬁfoﬁfne} Getbranchea isidle dhging (€8] lh@d‘dﬁuﬁebﬁzihr&plsﬁmhcme) and
S|gn|f|cantly affect. or _alter the bin

arghalieydeshasts (6.€:» Gyrosing p&ﬁtlﬂb’@aylecmtwwglgwme)a M4 one

or %:dr? atzl?r%u&% 1ee31d§9§&}1tﬁ@r{ﬁ§ EYH fe ﬁ)ns g?gﬂ LiifiRdlaY P fhe invention
am no acl d subst |tut|o t1ons’ an

cafibk eéplamﬂ witbsthér an@iho acid residuel eEronrmthle(sdme edleichsio family and

antib of. the i nventi on by _standard h ;
g e oA Ca be eSGR TS eBTeg OBt eIV B S forth n
(1)%51@) ?ﬁa ??%Hv% § §ng MELRAGRASI a%saﬁxae&@ibwwéﬁl am no acid

ns are ones in which the amno acid
r esi Alltiernativetys i aroxierwintbied Bmeng mvietionsi agn be smtmﬁ@c%mnﬁ‘gnly

iy P SR

%ene'ﬂa ofifd thé ARLlking $nddifeddLdei- BSVIACandibbdiss var be slwé‘dned for
e chai ns (e.g., lysine, arginine, histidine),
lna@naa@n@b@e chains (e.g., aspartic acid, glutanic
aci d), uncharged pol ar si de chains (e.g., gl yci ne,
aspar agi ne, glutam ne, serine, threonine, tyrosine,
Astisidédsnieat Bifid 1ot the Bamn EpitopspoAati-PSivile Anttidbdies 6£thg Invention
al ani ne, valine, |eucine, isoleucine, proline,
phenyl al ani ne, nethionine), beta-branched side chains

(‘€. O anbiHefObEEmeN RN BveriD ARG HdIRkARBEY lated antibodies that

bind to the same epitope as do the various anti-PSMA antibodies of the invention

provided herein, such as other human antibodies that bind to the same epitope as the
4A3,7F12, 8C12, 8A11, 16F9, 2A10, 2C6, 2F5 or 1C3 antibodies described herein.
Such additional antibodies can be identified based on their ability to cross-compete
(e.g., to competitively inhibit the binding of, in a statistically significant manner) with
other antibodies of the invention, such as 4A3, 7F12, 8C12, 8A11, 16F9, 2A10, 2C6,
2F5 or 1C3, in standard PSMA binding assays. The ability of a test antibody to
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aromatic side chains (e.g., tyrosine, phenylalanine,
tryptophan, histidine). Thus, one or nbre am no acid

WO e®ibdsre3l wi t hin the CDR regions of an anti bodpCDUS100€005853
i nvention can be replaced with other am no acid
resi dues fromthe sanme side chain famly and the

intdbit éreddnding bf) egy, 4 76€2,1868L2e8AT brl 6F Bt %K}{b aCOUMET rok{C3, to

i.e. e f [ t forth,i ' h h, (i
nolpg PV PO Ear aabge Birbst G L tRay for
il Sl MTIMAT uchRRLRER RS 288 ing Mdhed-liffitnL@Botye

I ntT oduced randoni along all or part of a anti-PSVA
birghtoithoshmewdi nlptesidgge rctucipaly siilpnorspetiplyreximal) epitope

ta kS, .and..the resul.tin LE] i - P .
oni RASARE S 50w LAY B o bR nodimen
thf M RGIaRA dntiBédyBhaichihds tohke Sareephppé o Buman ARBMA RSMS,

Ant i bodi es of the Invention |n another enbo

SMA B
TFARSG 1y 84 1 CHFD:s D] BRC 0o RF 1ieb Ly tt e TRRFI Q] priRody.

4 gk TS, 0 B8, Ao s B
Publitgionh Wi@1010919badi VK 03vab4dfiond to the sane epitope

as the 4A3, 7F12, 8Cl2, 8Al11l, 16F9, 2A10, 2C6, 2F5 or
1C3 anti bodi es descri bed herein. Such additional

ErdHcbRAhE M SBRLRfiBGIEd f1 ed based on their ability to
Cross-conpete (e.g., to conpetitively inhibit the
bi nding of, in a statistically significant manner)

with .other.antibodies.of .the.inveption,. s
7E1 d %ﬁylagt}gllaf%%"i% %Bt?’e IRFHLon é%ﬁ“er g‘"li“sbeo‘#gqarg‘féﬁ%an
an§bedyoiRveh R Bidie bitheass@idor g qadtides tigclobedeheréif s

antibody to 38 WD 2006/ 089231 PCT/ US2006/.005853
starfing wiaterighie apEingetrymetified agtibodyawhichmadifigdaniibodypopy have

F9 , t :
o R A e g oy, A R el engincered py
médiﬁgﬁréglgﬁé drafyrefantino hdid disityet ovithimee dPBbik vesiable ragions (i.e.,
antj body nmay, accordi.ng to non-limiti.ng theory, .bind
Vi 01V ale Frmgle e g pemgre COR st O A SR TS 9
m&¥e fﬁa&?&fg&cﬂi{ ki s O R dnafiP bl ARSnatRRIY) HRERIHOAVRRBe t hE
anti body w t%ﬁ

which it conpetes. Iri'a prefefred
engineendid iogmodi fyingeresidhiescwithih dhechnatant tegipp(s) Har exsnple tq dter

the sa epi tqQpe on h n PSVMA as 4A3, 7F12, 8Cl2,
th%ﬁiﬁtor%ﬁ@?onéﬁfgﬁhe?&lgo 5 or 1C3 is a human
NDNAGASRBE oPHriadbRIEgion SHEcSHilEBRatBAA O IpeiTaimalisiGDRIi es

can be prepared and i sol ated as described in PCT .
grifiivei datibodiss inGract MOtyteEehaiions DRlosieody thrayhmaaing geid

and ifi ' ' at ' ..
e8P BRS)oRaly B0 IS Ao AIALRRRY aBbmining
regidhé (ODRs ) @6k figs feasory the@niao atidtsbguevtbsamitiiiarCDRs are more

sequences disclosed _herein as startin é [ atEI to
digergs hetweemingiyddual é@l@mqsweqmcewﬁﬁg?g? ﬁrRzin CHYG
CIReHRY5e GLVERTAIEAELK SRS, actidd s

to express recombinant antibodies that mimic the properties of specific naturally

occurring antibodies by constructing expression vectors that include CDR sequences
from the specific naturally occurring antibody grafted onto framework sequences
from a different antibody with different properties (see, e.g., Riechmann, L. et al.
(1998) Nature 332:323-327; Jones, P. et al. (1986) Nature 321:522-525; Queen, C. et
al. (1989) Proc. Natl. Acad. See. U.S.4. 86:10029-10033; U.S. Patent No. 5,225,539

39



nodi fying one or nore am no acid residues within one
or both variable regions (i.e., VH and/or VL), for
wWe@x@apse3ni t hin one or nore CDR regi ons and/ or P@U/Uk2006/005853
one or nore franmework regions. Additionally or
alternatively, an anti body can be engineered by
to mdte&yandgj B eRitehi N o5t 3301 0f hs, 58008, 693543 a@d(631)80 X76rto
exang(gg to alter the effector function(s) of the
y. One type of variable region engineering that
can A&oﬂﬁ’ﬁ%l OraiBhet Smbsdimett G¥thé BFentii RS aidefiRbStted
with target anti gens predom nantly through am no acid
moreslodakmtibhdy, oaretigeodinding pertion ghesof, mr}slmhfrawgﬁham

Va{lat?qg ??é%g l enent Oeé?i gg%(f{] gféggcsggl%nggiconn gﬁ)g’ aélFe ino
acf&%@uerﬂb ‘dﬁécﬁ@d ﬁ@ﬁlWﬁ@ grdup @bﬂél@’cﬁfgl of ®BQ NS 191aNSEQ ID
uences outsid ause _CDR sequences. are

N@se oifs psd SEQJP N@§t37a4f§= |r@ﬁ@|§ﬁw§m @@%ﬁ light @wgb\fqr@hke reglfm
cols %8%§%ﬁ Blno 48d ?@%glr efaSsel L RATRIA A (%}@%'tlﬁ% oF §BO
S ur a

e proper ofss ecific n currlng
N@#Uickn SES) IyNCOensi-63iahd SEQdDgN@SSﬁ%’VQ \teﬂpbci[\saly hathus, such
fromthe specifi.c

| ude CDR |
e GRS VOB O STetha eSS B Sreoind Subihelas,
71:?&02?@?2 %éﬁﬁ ef cﬁ@t 2R'P® 'i@@ww& hc@“ }feft ﬁfa RbnffrOfEetehes

echmann, L. 998) Nature
ﬁa’ﬁ&@vcﬁk%e@@ﬁcesmmesmtélodmb (1986) Nat ur e

rca s ey oR Kinces e Spishd R TR N Hyfgbases o

Blided rofRnds WA i3008¢ B&RAmt aREHd dy2a0 6¢ E&SSF t 1
puwlnterr ar?d L}S1 Pat egt Nos. 5, 530, 101@? 585, 888xampe

gegnbgegD?@qugm@pcgs fgdwgrg heavy @gjelght éhaua |va1)1able region genes can
beﬁémg iy ﬂgl‘y'Bas%nglixuco gyxllml?‘fy ﬁgncgﬁ ttagfse' A0a5a4 1' )E},th% Irnternet

ains'to a d nmonoc onal ant [
at &KW 88 B8-cbe.balh ag.uptbhie)astwedl Bah Kabaypr Asieng/. @%éhﬁgguence

Filoms of Inpnppeicara et Tt S ol parment e ealiBgad
I
e

Répegbire ofiHuman ffermlihe VidgijumcesBeayralssibayt Bifty £srongs @chmI

e S B B LB T 0 i .
p.11¢ %P@zcnlCDRj /N Dmuﬁxy SHRmaA TR aHces, SOm @R ERIM Strong

sequences of nonocl onal antibodi es 4A3,
BlﬁFmcheﬁi‘IEde"@ér 4 Imyemol. 24,823-8360he comtnisof eegh, ofdiich are

contain di.ffere ref&%@ggssv\ork sequences fromthese

exgﬁ%/?]%l&(fo&ora@d ﬁrelm equences can be obt ai ned

f r onprefHblel Grabi¥ivoiliabafiesas forruse puuthe antibodieedfthe vestion are
that incl ude germ | ne antl body glgne sequences. For

theseatfp ase strygdyally Faniprto pestueRraRehRaRAeckdd
antio3iks 6@k TnvstibRY £, srlﬁlgb% tﬂ@%% $PEr 3-30.3 sequences (SEQ ID

NOs: 73 and 76, respectively) and/or the Vi L6, 04/014 or L18 framework sequence
(SEQ ID NOs: 74, 75 and 77, respectively) used by preferred monoclonal antibodies
of the invention. The Vi CDRI1, 2 and 3 sequences, and the Vg CDR1, 2 and 3

)—

sequences, can be grafted onto framework regions that have the identical sequence as
that found in the germline immunoglobulin gene from which the framework sequence
derive, or the CDR sequences can be grafted onto framework regions that contain one

or more mutations as compared to the germline sequences. For example, it has been
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be found in the "VBase" human gernline sequence
dat abase (avail able on the Internet at
wowmsse3cpe. cam ac. uk/ vbase), as well as in KedEUS20B6/005853
A, et al. (1991) Sequences of Proteins of
I mmunol ogi cal Interest, Fifth Edition, U S. Departnent
fomtd tHetintcertaindnstddenmit iSeneficielkto niitkiePedidues atithim thedramework

91-3242:. Ton i Ny t al. .(1992), "Th
reRBp P BHRETT SR e PEeR Engire e ety Geo e
U 8PPMEntFNGS. Y5, 530010055 885 Wb, SSEBYRIahd W, 190,370 b €NReBi et al).

Hypervariabl'e Loops" J. Vol Bi ol . 227: 776-798; and |
Cox , Auotherfypd of vatiakle regiaroguilification isde movtate gming aighresidues

BRI SRR B Sy B v
or @B bﬁfdiﬂgﬂrgﬁbtﬁésﬁ(a LXaTssH | of theweibpdy af @ebréer Slte-dirycted

r ef erence. eferred framework sequences for use jn
mgtpgengpis ob BERemedated raitigenest savpedesfornad tasintradicedhe

. | i m . the,: d
e e
infeiddt, lcai bé evdlingedid ibvBio arin3h3Gsdhys agdeswdbsd (SEQ anBprovided

. NGCs: 73 and. 76, .respecti vel and/or the Vk L6, 04/014
in dhe EXxaplesa i tableeAnsenelve %1)9,@%09@%&% Sgapsseredbgie) o
infg?&ﬂ;%&.t USRS hah Ve RAEESEL € giuamﬂlgi%hg nakitRAs beditRS:s,

b
the invention. T e VH CDR1, 2 and 3 'sequences, and
but hee prfeGbRI subtitations3 Merequemtypically an nge graafanediven thyee,

framewor k .regi.gns t have the identical sequence as
fo%%rt%‘feorﬁﬂﬂu‘?s%“ﬁﬁ’é aéﬁﬁ%’l"?g%%n ‘f‘%ﬁﬁ%& obulin gene from
Whi cRedob@inflyamemeihér SaBcERRA!, tikdhvaion @rovile deBRosylated

sequences can be grafted onto framework regions that .
antiohiMiArmengslons} diem Arantiseisbinding paiiomns dharept; ¢pamprising a

5 BRSBTS R AR e
acidsdqaaerseletted sropethefgraipadontioting b £816Q TDNOLES2 Widr lah amino
Aot oL Sole 3 T D200 SRS o
orgd%élgﬁggﬁéqmo&%%d to%mg% )g&d sg%%tﬁﬁe Q8&te PR I gl_%u nd

een et er type of variable
cansigtinno NS TDMDi Bh27;9b) @ VAR 2 regiomeonprising asimdimesicid

within the VH and/ or VK CDR1, [ r egi ons.
selheriiar otigd Fp 56 &R BREONTr TR AT o Spe o g id
selferife ha®hblofid b, Bteel Rfir 3RO Mo cid §ilbefiRsibns, deletions or
ite-directed nut agenesi s or PCR-nedi ated nutagenesi s

addiffonis@s pempaedivan aninatcisigaeencheelesied Hpmohe Sioupranising

. i bodyy bi-di . or ot he | |
o3 I of0 RS O VE IR S heei cslig e O BB spquence
sollddtad fYén AsS@¥Ep adnstheing bf BEQ IMeNE: 87-adfdorancanide dcidisaquence
the Exanples. Preferably conservatjve nodifjcation

havang enes B dege.dpene) iveraning Acid sabribHionT+elTHADS OF ifltions as
ccg%%/aé%ftoaﬂ a%‘ﬁg@ﬁéiﬁ sééﬂ%ﬁt:% Lpdch om%j@%bl}? RSnspting of SEQ ID

I ons, ut are preterably subst i ons.
Nibsaade(d) atWpCDR 1l rggion compesing an aoie adidwsquehresselected from

thfe %;chupocronfsilst\llr?g &e Ssé(g H{IS?\I&M ig]ljép, o? mcgr%ilgoegéig Qeq%%r?cee}llatv%rgeo%e,

two, three, four or five amino acid substitutions, deletions or additions as compared to

-

an amino acid sequence selected from the group consisting of SEQ ID NO: 46-54; (e)
a Vx CDR2 region comprising an amino acid sequence selected from the group
consisting of SEQ ID NO: 55-63, or an amino acid sequence having one, two, three,

four or five amino acid substitutions, deletions or additions as compared to an amino
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Accordi ngly, in another enbodi nent, the invention
provi des defucosylated anti-PSMA nonocl onal
wanioshogtses, or antigen binding portions ther eRET/US2006/005853
conprising a heavy chain variable region conprising:
(a) a VH CDR1 region conprising an_amno acid
acid eegrencescheteddiau the grovp bensigtiog pf SBRIPSNONGS6B; BEEN DV

..an_am.no cid seql
ool regiongt P Ror g A S Sl e AR RRRR Y i S8 okt
of $BHAD 1008 64-92, Gl dntife Goid SeqRARAiAthd eheatwathree, foai ¢ five
sequence sel ected fromthe group consisting of SEQ ID

amN@ acidsubgtitutipys, delotipopr2dditigne s coammsEekiond ABHNAATIHo

acid sel i sting of
SRS Sﬁfﬁﬁ%%%?%gr §i goglséﬁhﬁgg%ggg qgg gg?‘ge havi ng

one Engilered Bfiftdids@if thedinvértion iactudwothasd 1d which modifications

substitutions, deletions or . additjo as co‘ryn;gjar ed.to

haygrbeghinasie 4 Famswqtieivsiduaeyihindi F190h Yin & g ioiprove the
proﬁa%ﬂf’e's ok E%%tlﬂé@%ﬁ&ll&'%cﬁﬁm%@woﬁ%o&f WidnPBR: f8 BN

sequence selected fromthe
degemphammgengltpbf frﬁ@ntlbbdyo F&7exaBiple onaapraadabds i d

.. sequence having one,

b3S G AT ETisE® B o epgRng Semime "

secgﬂﬁ&arlﬁgrets%eﬁﬁcﬁm Eﬂaﬁﬁ’éd@l Qﬁﬁ%ﬁﬁﬁﬁie‘i’gr@%bﬁﬂtlé nfatioAenay
roup consi sting “of 5 37-4 d) a VK CDR1

con‘rﬁgn formevorrsmesidusg thay dbffﬁr ot igegélqmpewaée@é ifeoat wltichrtn
T Rt L

fraﬁf&ﬂb@k §’é§jut€nc$e§ hsfhetgéfmﬂlﬁé;segdﬁicei frOmSwmblll ﬂwnhbodb&s asrived.
re O __an am no t.h

Fog mmnle,cfﬁﬁ@%a”f aigt 1 18@@{};1@5%%%% g%(vebcﬂne?g{ g@ﬁ%e

g B ERAP O Dot BB Ro R E2 %eﬁﬁél?‘%ﬁ&g?ﬁ RS

lyshed. T segue mlceeﬁdirawm regien s¢quencesto dejr gefroline conffguyagion, the

B LI T

sitEdHeUS? Qﬁ@g{g@ﬁé@& P@@Jnﬂ’ed%%ﬁh%ﬁ geﬁe@dsqg e dedid@M3tdTEFR1 of
group consisting of SEQ 3; and S‘f) a VK

thaszs@gz on8Adhpai e dgiclanutatnd drozethieopénp fedyenss efusbt ed

a th
backseS; S belisE AR RS LRDE Py ey gl
fi veanoimdr 'i‘%)eaﬁ‘ | fEhnSdwask intddificakisn itk nansting ongddinidrens

as conpared to an amno acid sequence sel ected from
resifhees gyidup thedrrmasyork gegien. SEEY sDVNER o540y morehhiRiegioas to

et P E5ires theldBY 2R thl MHAPILRARSEchiRicpla Al

odi ficat een nade t r amewor
anWobdy NTMis apprdiacii 1s\éﬂ%o refegnedttcm asd fdeimmenizaton’ ’pzmdpe de¢scabed in

of the_ anti bod I
ﬁl%ﬁii?tﬁléﬁ’cu%ﬁa PEP J gt??"bl\(j dﬁ@?g;@ﬁ?ﬁg &Wﬁ’égenl city
Of tla%d@l@ﬁ)h B INernkiBle 16 )ﬁ?dﬂ?ﬂi&hoﬁé"ﬁa@@ﬁﬁtﬁﬁhcthe ﬁ'%rrfeﬁlﬁrk or CDR

mut ate” one or nore framework residues to

regmns eafioniicsn theiwtitivn meebuermeerddivéndpdompdifgrtions

a}?tlg bod}/ t hat as ulnder one sopati.c tation
within t c region, typically To alter on€ or more functional properties o
antibody, such as serum half-life, complement fixation, Fc receptor binding, and/or
antigen-dependent cellular cytotoxicity. Furthermore, an antibody of the invention
may be chemically modified (e.g., one or more chemical moieties can be attached to
the antibody) or be modified to alter its glycosylation, again to alter one or more

functional properties of the antibody. Each of these embodiments is described in
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contain framework residues that differ fromthe
germ ine sequence fromwhich the antibody is derived.
wEemh/osesi dues can be identified by conparing BEEUS2006/005853
anti body framework sequences to the gerniine
sequences fromwhich the antibody is derived. For
furarrdptadl, befoyy. BIG1Rurabrtin@AL tesidues hothadicdegion isthat of tlss EU
. éwt% FR1) of VHis a threonine whereas this
ey %n the corresponding VH 5-51 gernline sequence
'S an oh¥ 8inB6dimERt, RS hhfe febRnlof UFEMRITHOdIBE] Qith SR URRRSber
to their gennline configuration, the somatic )
of epsteine osiduenin the hinggcesion istallaredt o8, erepeeder drsreased. This

weBITHER e st G T arent b5 877 TR R PR e

nu@fber b&ysMiheksi8adsdn dlic BAddlregivn JIECH bizclistedad, oor exangie,
threonine to |ysine. Suc “backnmut at ed” anti bodies .
faihiategssemblyod Hisdight andheayy chapassodnyyaseins desrgassthotiability
0 ype of framework nodification involves
Of%%{ﬁ?’éd ‘one or nore residues within the framework
r egilamanother @nsodimenthibe Rerdngerregion ef GbBhtitegly dsmmutatasl to

T. [ it to th d h tenti al
i ibgbintesies FOH U et iy Morh FRced et 3P oo
anlfﬁﬁé Q&ill %gltﬁtﬂ),n?%,rél b AL A8 thOOH2 a3 HSmERSEteR&ebidn of the

ather detail in US Patent Publication No. .
FeRifingofa8048 sheh Banthe entdhodyibas saprited Samhylasbeed peteind

t i ficat.ions nad .t hipn thedframewor k-or .
(SpRy Piline Stk ERonBRe B Hied Patpifob S HIRASE UBS aopRectiis
dek&@itedoh AgtherBEtadl i€ BLS. Pakent Wol 6)1 65, VAEbFWaré el 4N,

typically to alter one or_ nore functjonal properties

of tInanothar ¢rpbrslment, Big angbedyrig madifigd tojln@easg dlhiclpgial half
i .| =Bl ndi d/ :
tifg; YRR uprkSachER Ot AP MBI o more ofthe following
matatiemt dab ®d ynteddut bk T25LET2ES, TRHGF, e dedeeibed al Uys. Patent No.

6 S0beredvt. Aliamative Dhtarestc (e biaifa balt LG e Byiophean
beIRASYIRh lﬂ%nCHE‘g)?CﬁL ik 'Og I @(‘5&1&%&% s?fvaggfe%eptf)flﬁﬁaingré ltope

properties of the anti body. of these enbodi nents
taken filers ¢wo beegs iofi a LHANDRG0 6F B85 Bi®CTl 420069 @3e8bal in U.S.

further il b The punbering of residues in the
Patent Nog; %g&?’@gt?fﬁfé’gﬁ’%#;b%%eﬁqﬁéﬁﬁof Rabat. In one

enmbogliyeesther diSodiinBaIS, the Bt sbidH is %reﬂ%yffaﬂbéihﬁ_dt 184kt Bne
that the nunber of cysteine residues in the hinge |
ampiggiaoid residug wish e diffesenf aming a¢id sesidnede aliacthe aeqior fupgtion(s)

roach. i [ f er . .
o3B! B SIFRILSHe bl s B3 B i
regie.ﬁé@aszsi? 2B b,le‘z_j‘r’i, DYE 31 e,gﬁg):mndﬁfz@ld%n b.Sr@E]doed @gthtaodiffémnt

exanpl e,  facilitate assenbly of the | jght _ an eavy.,
argig apig 16 dYesTich éhaé%@n&lPOW@asaéteﬁ#@fém%ﬁrﬁw Sgipt ligand
a . e -
BB, ARG oYL e 16 eGP
which affinity is altered can be, for example, an Fc receptor or the C1 component of

complement. This approach is described in further detail in U.S. Patent Nos.
5,624,821 and 5,648,260, both by Winter et al.

In another example, one or more amino acids selected from amino acid
residues 329, 331 and 322 can be replaced with a different amino acid residue such

that the antibody has altered C1q binding and/or reduced or abolished complement
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decrease the biological half life of the anti body.

More specifically, one or nore am no acid nutations
wae@eios2spduced i nto the CH2- CH3 donai n i nt er f BCEUS2006/005853

region of the Fc-hinge fragnment such that the

anti body has inpaired Staphyl ococcyl protein A (SpA)
depéndehingytateticity (EDCD Tais apmorab-ib dmg;eb@rgmﬁurthepi@taﬂ inU.S.

approach | described in further detail
PaFelli‘tgjoss% ]Igﬁ’hgeﬂtb usogle g ?745 by Ward et al. In another

embagli hﬁ@ﬁép ex §1ea Bhd Srod¥rel 2nifi® 64 ill ir€xitided wWithed &85O adolds
bi ol ogi cal fe. Various approaches are

popbess y5i lea.ndFBB ae&@ltqwdeto therebypliariheatilityrod he atibady tagfix
colplidrpni Pubied BHpQTpR e Rl BRAR R D851 o

BAldegena@t i vely, to increase the biological half life,
the antibody can be altered within the CHl

r egilp et anotitsn exampl a th@Fq EqgEOTY 6 dnqsliidnd ﬂ@llﬁ‘aﬁ?&%é“p?%]étdé’f the

anfiBEo nﬁ‘%?at UtincRQREp e (Clitiaf SRRy @D d@)s §25%046
inéBshe Gheladtinidy 3f thy aﬁﬁb@iﬂoﬁhﬂ Béy. rebdfptgidiy mbdhéymg one or more
enbodi nents, the Fc region is altered by replacin
antiaa s doRdhe BHORG GBI S PABI 245, 2104 P s T2 B2
2635367, 5@@'2%%927‘(92% t%% 4712 280,881 915, HEACILOME b9 o3t B,

or nbre’am no aci ds
295?291”1;2981 3fOﬂp3'03aBD5LCBOﬁ;:B(M9 31@3&16;@0 332,,3243%26, 23%,3293330,

3o S S A% 0cHEt A Ve B e botiy 1R, Jaf, A4 HHe,
413} 1Ry, 284 ad3bi M )43@ of 480 1@1{1§ @ﬁﬂr@ich' ik deRebed Hirthe LI OB
the anti'genlbi nding a ty of the parent antibody.

PUeats i o 4207@d1YcPr@sia Miotestvenifd bindipgisiosan kuyrean legH for
t he Q ne

B haC i Hhs B RE Sg oSr TR REE o8

blﬁ@lfl%h%vé Beehdescribed @% shidnds, RT,. 6244 ?ZZ)blfW' Bi6l. Eh8m2B15:6591-

Wnter et al I n anot her exa one or nore
66AH). nSpeatﬁocmu@emEmt@dSlﬂpmﬂM% 288i 3:83 B34 pafl 339 weorg shown

T R T T
sh%rg% mgggbg@l ﬂ%zoog 3 ?Qsé}@/@b%ﬁeﬁiz%mk% 98 AR INAA

005853 dependent cytotOX|C|ty
aﬂ@@BA/E?BBfA/KBMAxach is described in further detail in
Pat ent 1 Idus ie et al
an ot repthekaopt lé’a“%rh%fl Faﬂét?o rheﬁaén o QPE?PE&%E&’Y the
3 ACIAh arldi®Bi{ bl Ve 73 Ylafdlicto 209 eRdifip18) ihere s th
m%ﬂ E gégym%loter t he ab}lt’l |t &?g(tahe z?\ntl gody to1 fix °

blobﬁylab(tmtseﬂiﬁh) 1§1%1ﬁp§é stmnitl odje sk pegipte g afghodyfhecT
4 51
o BB B laciep h D g rean e St fn kA5l (REG)

such@s adactive/ esddr dr ARIchHdY ddRivdiivd ¢ PHG! wider eutiditmeyn which one

dependent cel | ul ar c%/t otoxicity (ADCC) and/qr to
or more PEG groups become atfached to the antibody or antibody fragment.

Preferably, the pegylation is carried out via an acylation reaction or an alkylation
reaction with a reactive PEG molecule (or an analogous reactive water-soluble
polymer). As used herein, the term “polyethylene glycol” is intended to encompass
any of the forms of PEG that have been used to derivatize other proteins, such as
mono (C1-C10) alkoxy- or aryloxy-polyethylene glycol or polyethylene glycol-

maleimide. In certain embodiments, the antibody to be pegylated is an aglycosylated
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increase the affinity of the antibody for an Fey
receptor by nodifying one or nore amno acids at the
wo eiobos928y positions: 238, 239, 248, 249, 252, PRBUS2006/005853
255, 256, 258, 265, 267, 268, 269, 270, 272, 276,
278, 280, 283, 285, 286, 289, 290, 292, 293, 294,
antily. 296thod®Ryr pagillatiBDBotedBGHre BOFYN BObe ag 2ad ca1be agpied to

theggfbodionsr agivesg. Sidor Sraivia 10 135316 RNt e gl

and 8.0 4016384 Wik 4RPer A34, 435 437, 438 or 439. This
approach i s described further in PCT Publication WD

00/ 42072 by Presta. Mreover, the binding sites on
. FcyRII FcyRI Il and FcRn have
artd—vartrarmts Wth i nproved binding have
been descrl bed (see Shields, R L. et al. (2001) J.

Bi ol . Chem 276:6591- 6604). SpeC| fic mutatiaons, at

pos |As| dispyssed@bopg the defigosgiated apBP Sy aB@bOC“Ae%T@V%on and
VGRS 3 BENE o et s b
md%ﬁi(}jyﬁlsglz%lg %HElgnécg% \}2%' %&ﬁéﬁcﬁ@,&&ﬁhe Sﬁﬁ&ﬁt E388u) aSﬁ@l&A/ﬂmQMA

an 4A. Anot her ti
Thyptin gaethersaspeqt of Fhepygntion, t i?% ﬁ*{%&bﬁa fe' ﬁl? @H@HU%A

an’clﬁ‘c\/a%%*tﬂé‘lnkzéntflﬁgx' lbak A9 7r 1%”8@1@ '899@}/16}@"1 m?opm bas ed

, increase ogi cal

1G8e amngsechm o‘realtc ﬁteuozoniraﬂh eelaad dﬁud@sylafﬁﬂ qwgl;/théamwodles that

ant i her
reiht St gpel st ettt of e PORRRTER oS L @lion. syghps
b11§diﬁ t&ﬁm@anrmqw \Rr egdriple, aneairelﬁiw dl@}dergmtetommmmz
under conditions in which one, or nore PEG groups

SCHéc BiveL,AOF AR, 266t BRS antGh enynustions thesedycapbsgratned
recog)gt?metm%fé) With Wﬁ%k@&k‘{% 1]251? %@7&1 (ﬁﬂer%Ré/{oacr@ﬁe Iz%ddl‘uonal

n reaction or an a reaction wt

redcoR@shans- éﬂ@(ﬁemﬂdeami-esm ariibodiza bbb thelisventias,t ds\discussed
wat er - sol ubl e

sboe [ QEERYPENS! EEReons nd e AR 50 el e o By en
Tﬁe%‘?ar&ﬁ%ﬁ%te?ifal REmd J}%ﬁnelaﬂﬂ m%ﬁl%ﬁ 1951%10111901@% el l; 28d/or Vi

roteins, al koxy- or
sequignkcesqyropided heﬂa;d enengbrymaie QIDR ptglqmthweeﬁ eTg Icmtﬂ the
t nb th bod
FRCOE WO e ST
anFedib bR PR DGRES Inor8 b HHROAY andVit VP Sksqubftes pesNdat ishdn, or

proteins are known in the art and can be applied to
onteloe mzove CBBTegtonstharens. Rathenttheinforgeationsenialpsdpr e Ep 0

sl e i e SRfShacly! Gl Rerii il

seflisieuEy st dien tHeheigitel sapsydaid)add andn thESdeond generation”
anti bodi es having VH and VK seguences di scl osed
SCHBFNSE(S) tanensEe XPEesesdeis e MEW- ant i - PSMA ant i bodi es

by Kpc%ircfh}{gl t;{?@h\éﬁeﬁﬂgﬁﬁ%ny lﬁleslﬁ%&ﬁfbﬁ%?ow@és 4 R8thod for

const an attached there
preparing an anti-PSMA antibody comprising:

(a) providing: (i) a heavy chain variable region antibody sequence
comprising a CDR1 sequence selected from the group consisting of SEQ ID NOs: 19-
27, a CDR2 sequence selected from the group consisting of SEQ ID NOs: 28-36
and/or a CDR3 sequence selected from the group consisting of SEQ ID NOs: 37-45;
and/or (ii) a light chain variable region antibody sequence comprising a CDR1
sequence selected from the group consisting of SEQ ID NOs: 46-54, a CDR2
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Thus, in another aspect of the invention, the
structural features of an anti-PSMA antibody of the
w0 pooesd2dn, e.g. 4A3, 7F12, 8Cl2, 8Al1l, 16F9, PEW0$2006/005853
2C6, 2F5 or 1 C3, are used to create structurally
rel at ed defucosyl ated anti-P SMA anti bodi es t hat
sequehed selated fems theogreup corstsiingaf SBRAPENOy: B¥-63 prd/or a CDR3

scpahie SHsTeRmREo B Eosistn PESERETNORURETEY ng
7F12, 8@y altéﬁ]gfaje 1ead8iR andAd Beid 2688duedhithif theledvy Eliain

mut ations thereof, can be conbined reconbinantly with
vatigtdewegioreantihod K sequgiaesrandéom thedight ehain vabre regicy adibedy

addi tj onal reconbi.nant | y~engi n ed nti - PSVMA
sediiirbgaree reehany Han ronotas B mdl’ ' Love.

Q her types effredimdl the edrbd@agibods keienéd@sepdaser i bed

in the previous section. The starting material  for

t he Séangiersoaplepganiiplogy tecknigyes ean begised i Prepare ondl gxpsthe

VK > ONA| '

g BEETETSP hOBRLPAR y S Bttt Gy
mide ih Sefuobsylretfisarisineahanitholls fisplosqpidreeeifiito ebtainexpr ess
as a_protein an_anti body having one or nore of the

de@ﬂoﬁﬂﬂﬁ%ﬁhqmg§@ﬁ@§ﬁ@%§mﬁ¥@¥ided herein, or one or
mor e Gl tﬁ%m?;ggpérﬁssf Sihe alRBENSHtibok{R8 chinhOEEBIsb@Bsing

C
cont’al ne sequence(s) is used as the starting
stameltrdraisselys toaibbledndheaart setfonieserghredhgrdimrsuch 3%@9%@(@&1 n

derived fromthe original .sequence an en the
tn6 Elgniiies (fnen Y Fuie g ey S oA el e

eX PIig $&@4in dmbad Rt L Mhe Mot bfeHginectinig amitiddess of the

enbodi nent, the invention provides a nethod for

inysméipasntgtions csntbie imspacethiangemly Edsiseiigly glong gil or part of an

ri i ngs (i | j ' - @akr body
A oo ol RN EARY ol BB, ROl AR MDY
anfibedps &AMR s;éfd'e{i@id ﬁa]fcr biid@ g 40tiNDe and/Br otk ftu;actmﬂprrgréertiIeE as
o b A L SIS B e
- s i Y ATS iid a
PO BGPTSR Myt gpdiand o
scoeningiaatibglyem@bRIns g ehvaicaheegewsisy Hmthctie ligatveup

consi stin f. SEQJD © ., 46- 54 45..
a3 AT HoDEBTERY OBAESAT b S b ISRV OPloBAgT
byl 8205 QN LS Shdt RSt s usEGchidpiNSEond Sci@énia g eeftfoda to
CDR3 sequence selected fromthe group consisting of

opBEQz4 physoshegitalpropeitips ef andibpdigs-at | east one ami no
acid residue within the heavy chain variable region
anti body sequence and/or the light chain variable

N@6ic Qti@Molhatky Ensediugragibbdiec oftht Enahtibeast one
altered anti body sequence; and (c) expressing the
altered anti body sequence as a protein. Standard

rmo| eﬁﬂ%tﬁérsatéb%’% g@%’hetiﬁ&é}fﬂiioﬂ WERaif et RIS §dd LR IRURR A

and ‘expre
encode the antibodies of the invention. The term "nucleic acid molecule"”, as used

herein, is intended to include DNA molecules and RNA molecules. A nucleic acid
molecule may be single-stranded or double-stranded, but preferably is double-
stranded DNA. The nucleic acids may be present in whole cells, in a cell lysate, or
in a partially purified or substantially pure form. A nucleic acid is "isolated" or
"rendered substantially pure" when purified away from other cellular components or

other contaminants, e.g., other cellular nucleic acids or proteins, by standard
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altered anti body sequence. The altered anti body
sequence so prepared can then be nade in
waledoaogeyl at ed form usi ng the met hods di scl 0oseRPCTIES®061005853
to obtain a defucosylated altered anti-PSVA anti body.
The functional properties of the altered antibodies
techaiquése irebeissalalirs/$1YS treatencda CdChbaralyng, aolaitnabl e i n
the art ~and/or described herein, .such t hose. set
chioBriErAl. fHEb e areERerg and pERr YR Ret S B Bl e
F. Aﬁaﬁ;\éﬁ et HDEE. ADSAY Sdrredt Pr&8EJIR I MVBEEE BRISSy, Tredree
met hods of’ engi neering anti bodi es of the invention,
Pubiishértg owlsWilan Iers¢ipngepHgwetork adamielsic a¢id 96 fhednyspéion can

ong al.l .Qr.,par f an__anti-P Is '
ve SuEamie A RREOHS cof oy B s P R s m
pre¥@td Db KEmERANHRGUSRICRNEY al N Aneduge. act i vity and/ or
ot her functional properties as _described herein

Mut Aticlpictcidaafitbermveriien wads oftairadusing standeremalepular-q
- e HEA :
bi B fiquds R Mo el B9 TGt e OB tidomas.

prdpatedtitdan srabishieniy midt varaying hummh Agenasglshulsygenbeds described
ligation _assenbly, or conmhi.natiqn.thereof ..

furtet B los NS cmestine e figh Parhoowy SinrPl oty dy mads by

theeﬁcyb"i’l{domq%ﬁﬁ bk BEBifTR HYRERIA B BYpERSAIsh @k cPR& cloning
screening nethods to” optim ze physiochem cal )

teqhnigpes. t Fersmtibodiet ¢iagded FomNudmaunoglobulinvgerecliiray (e.g., using

Encadi i bodi f | i on. h
BRI P gt el e ot AUiFEREs fEBRF fom
thehgade the antibodies of the invention. The term

"nucl’'ei c acid nol ecul e", as used herein, is intended
to iPreferrednmiiEc aoids melesalos of tRavensios atn bese sncadiag dheVH

T e

e i's doubl &~ "strande
mdNBlonThentibugiesi ThaDNIS saayndes epfodigrthe Vil addoVE aoshé sqid

et LSt s, AR e Pyt
W8 03/ 064%9@ Bk (iii %FSS{ BOLAR 1Y), B BnteRQIT wAHEH fsic@BredNRY

rom ot her ce ar conponent S Or _Ot her cont ani nant S, .
in@rgoratedblyeefecamict.uThe DU bajuencaeindeding ther\Glil sequepcegf 1C3 1s

st and 006/ 31 PCT/ US2006/,005853 .
ShOWE R HR4D NDRZF AR Y R SRR Sk VA aopeg o 13 s
shB@R SEQh@N@_rmz.C The DAL 0 S RBRM enB8dR O BR EHIsequence of 2A10 is

el ectrophoresis and others well known in the art. See,

shpwn AuSHRED, Nex 794 The BNA seqvgme angpdiag thedy bsegusnae of2A10 is

Mol ec 8], agy Publ i shi: j -
snbRp 3F SERORENS: R PO ool B4R R ke of 26 s
shbWYEABEQNICHO: 80€ Thé DN A& Xé&|iphes enodding theRINB sequenomyf ZC6 is

may not contain intronic sequences,, In a preferre

sheyBdrSEEND Nk 84ndbe BINA sequangesengodipgitherfHegatace _09 2F5 is
sh alri]xg grﬁg*a]‘rirjo ﬁg)c ‘g}cl o trTlﬂg DN €QuleR& &RBARE PV RIBGRNESbIMLS is
shown in SEQ ID NO: 85.

Once DNA fragments encoding VH and VL segments are obtained, these
DNA fragments can be further manipulated by standard recombinant DNA
techniques, for example to convert the variable region genes to full-length antibody
chain genes, to Fab fragment genes or to a scFv gene. In these manipulations, a VL-

or VH-encoding DNA fragment is operatively linked to another DNA fragment

encoding another protein, such as an antibody constant region or a flexible linker. The
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bi ol ogy techni ques. For antibodi es expressed by

hybri domas (e.g., hybridomas prepared fromtransgenic
WOor@e/0g8R8r yi ng human i nmunogl obul i n genes as deCSDUS1906/005853

further below), cDNAs encoding the |light and heavy

chai ns of the anti body nade by the hybridoma can be
terabtopemtidelp Yinkedin eawsdd RCRisenpltext.iis mtq%m;%d & meDNRatiherhvag

DI § ARG SR et IRDPRAT el SHHEncE T Hisg y the two
DNA $R %ﬁxn{sggﬁﬁhqmn nucl ei ¢ acid encodi ng the

ant1 body can be recover ed from the library. Preferred
nuc (Ték éscdatediBDNAoercodingsho VI nesionege he com cied ta yfdklength

hegvgzc dl tt%% o\fg{igg%] R{x%l@%&%ﬁ%%%ogfngtﬂl%‘%@gncﬁ%%]%}éﬁﬁ

m&éﬂu’l@é&ﬁb@fhg héhey A cRetenegine (CHY) OH2 thé CYd)aftde VL
amno acid sequences of 4A3, 7F12, 8Cl2, 8Al_1, 16F9
sequencys i BB deaYy qhem uBERiTELioB RoRES. arc ey waIoba grésee ¢.2-

Ka%ﬁte % K gy 5??19]9{?5&11%n%%®f’1’r5t§@s S?I}hﬁﬂhgo%fcal\'mte?&t ifih

ressly sequence
Ed&ﬁUIQ Ui.\DOépasnméht Gﬁtﬁ&ifb{hcaﬁd GfuniaBN drgicess NaAPubticge) Ne 91-

1} NQ: 73)NThe Dl\éAsﬁse ueg%eme@n %g'reﬁﬂréshmﬂsoigaﬁ% esté)ﬂcdard
P%&ﬂ%ﬁ&t@ﬁ ETHMh S BRAE Sotdtan? Akfor] &an bEHAVIBGH mgmg@,

e DNA sequence encoding the VL sequence of

IgGA]I@AI =, dgvor Igh csmgmtmew t®@moFhereforgkly iscpndad or IgG4

e e

0 31@@\/4:1? linkB@W anothe BB A Bro¥uleBhcodifg oﬁwshs Bepvgobein CHI
encod| ng the VH sequence of 2F5 is shown in SEQ ID
copitentgggiolthe DNA sequence encodi ng the VL sequence of

2C6
20 P U DN TS oGl O g
I@rlte g?mnig Igﬁgen(taamn @s Watr)] Elght omini gmb)atb}eobdn?tlvg:}almdéngithe VL-
Ir e e O C
engang BN/ @O EES % epepdine Thaeht Rhaif PRy region,
Iﬁhi‘hﬂe 6B53s ofﬁ’lrrﬁélph Ht%ﬁé‘iﬁ%n&i&xﬁ%%@ﬁ géﬂés%r@l&i%‘évrﬁ%ﬂﬁe art

e mani pulati o enco |ng
(séereag Enbat) B. Anpezrcdt (1981),Sequenaes erest

Fif Eaonar % obakrBh o i B 8%@? ol S@ﬁé@éﬁﬁ o
91@22%%9@@1@%?5&1‘[5 %ﬁddiﬁp fHebd/RIgionk cakBelobtaingd bged

in this contex |S|ntend to mean that the two DNA
Standargimlﬁ smplificjtesinn dhe §ghitehainonstart ra&PA 62mbF @ kappa or lambda

cRRe RGeS, SREFRE Rl B ea SR G, CoTon can

be C’EtﬂM%ﬁtlb stlcF@ génd, tHel ViHengl VIL-dneadiyg ONA fragminrts laye
operative i nki ng. the VH encodi [fNA t
ope?atwely hnkeg to another%‘agment encoding a t{]emb nke(% ea EOterrl]c%dmg the

amino acid sequence (Glys -Ser); (SEQ ID NO: 89), such that the VH and VL

sequences can be expressed as a contiguous single-chain protein, with the VL and
VH regions joined by the flexible linker (see e.g., Bird et al. (1988) Science
242:423-426; Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883;
McCafferty et al., (1990) Nature 348:552-554).

The nucleic acid compositions of the present invention, while often in a
native sequence (except for modified restriction sites and the like), from either

¢DNA, genomic or mixtures may be mutated, thereof in accordance with standard
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nol ecul e encodi ng heavy chain constant regions (CHL,
CH2 and CH3). The sequences of hunman heavy chain
W@ o0vs08m281 r egi on genes are known in the art (SPEI/ESING/005853
Kabat, E. A, el al. (1991) Sequences of Proteins of
| mmunol ogi cal Interest, Fifth Edition, U S
techajoaed m;mvidé géteadetiienaed HdumwadinSeeqricoess, thgeHnutations, may

bl i.cat . 91-. 324 . .
ST MRS AEICHESE BT oS TiTb DA Rtogy = Leianiy
ho@@f&agaﬁp d dr d%ﬁbéd)ﬁommﬁv@ &C&bﬁbtﬁn’@ I@ﬂﬁé@@bnd smbpmcﬁan

Mor 1gD
secpmnsetsahscn’o@glhomn mwomsmlqﬁde(ﬁ*éﬁeaﬁal@?ﬂmd"aﬁglpw th@'? a

seqyice s B ooAL s AGaRp eRATe R B8RRIl oy i nked.

to anot her DNA nol ecul e encodi ng only the heavy chain

CH1 constant region. The isolated DNA encodi ng the VL
Produgtiom of: Menpelonal sAnsibpgdigs phthg Ievgnfionengt h | i ght chai n

gene (as well as a Fab |ight chain gene) by

operatively linking the VL- encoding DNA to anot her

DNA M®ic2tdtlabargtibodids (g Abseof thgtesent aivrenﬁmnsdnalﬁprodigjed by a

CL. The sequenc?s of human || ght haln Eoé |on
vageiof toghBiqkRp HFIHding Fféwsmeonak Boglogal. anf tmet AOLY €-8:»

%Y1 &

il (5 BaGRRORTAACBiglR it damensl og o)
Naamvé 29674895 . Sithaugh sompli¢-calligibiridigation pragedures) arg @neiyrr@da@n

PIBEPL RO B I0IgL e aR PR RRE iR PR O AL gipyed e
vital& &cegaﬁé ﬁﬁlﬁsfé&ﬂiﬂ@ﬁ o€ BMyRMBhécyka@ppa or | anbda

constant region, but nost preferably is a kappa
ons”lﬂamrefﬁ@gd aimal sy seae far @repasiog iy padnastip @C\Wm&’rﬂstem

L encadi D ed to
i BRGR IR TR I 26 RgB pobfs
InenERHivg ptdiecolamdieciaddks Sf@qu@laﬁm (6ﬁlm4umﬁelrs))ﬂan()aﬁa fob
NO 89), such that_the VH and VL se es Cc

be. . .
fugiom a@ég@wnag the b nFySRIRAIETSH G Re PUHHY ﬁn P2 P%PS) &ﬁq fpsion

e?e,nﬁ gions joined by the flexible Iinker
pr%%?‘é% g B &‘;Igt al . (1988) Science 242:423-426;
Hustla Waﬁbusaémbc(dﬂlﬁ&&}: {Re autiborchn bédaexaspile, husan antibodies,
1, B5: 5879 & al., (1990) Nature
é?n%@%ﬁes OF i “ﬁ‘?ﬂ"laé’i% iﬁ?d conposi tions of the

pr es(?tﬁlgneh@ Ve Rt @iz RHtib8 dieE betheiphestnt iNR¢t0A cER B Brepered
(except for nodified restriction sites and the |ike)

basechen tietshgrence phmuganmeneclenal gniibedyareprgd sscdogeribadapove.
DRATERY o 5aRE 478 i BbAPRELPGR AR ERBRAARTRH

mEGEISERIBmafPlinteRel g cBghvaBE EScortdin aen-Miiraici (egs, hummn)
af fect am no acid sequence as desired. In particular,

inmpymoglabulin seayeacas gt molslpRieioay fshBauEter Fokd
exfafn?)f@, 'E]oact,ljeth a\éhnﬁ)enc]antﬁ8@§;ttﬁ@ﬁ1mﬁ%m%re@fb%s eL{R¢ 1SN0

human constant regions using methods known in the art (see e.g., U.S. Patent No.

4,816,567 to Cabilly et al.). To create a humanized antibody, the murine CDR

regions can be inserted into a human framework using methods known in the art (see
e.g., U.S. Patent No. 5,225,539 to Winter, and U.S. Patent Nos. 5,530,101;
5,585,089; 5,693,762 and 6,180,370 to Queen et al.). A variety of mouse anti-PSMA
antibodies are known in the art that can be used to create chimeric or humanized anti-

PSMA antibodies, for example, 3F5.4G6, 3D7.1.1, 4E10-1.14, 3E11, 4D8, 3E6, 3C9,
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sequences descri bed herein are contenpl ated (where
"derived" indicates that a sequence is identical or
wore@isOs%edl from anot her sequence). Producti on oPCT/US2006/005853
Monocl onal Anti bodi es of the Invention Monocl ona
anti bodi es (mAbs) of the present invention can be
2CPy D@3 e, B¢6a4D4/d|G996§Z8Bf9 IGG HISHIED9,iJALS. U8B hgnd J591. Ina

t bod
Do EP Bt cotien it e B P T BRpE Sl o
antSYH&r SABE RS hhBc16:48 dRlibodie difeted 2BaindIBMAl dah @ gh

somatic cell hybri di zati on procedures are preferred,
genanateg umng trpngenmtom @anscémmsqn@@ s capyE Rt §f the human

nonocl onal can enp |raI or
R T e e
traﬁécﬁf&ﬁés%ﬁu@ﬁh&ahcmu@m refdirefl i€ Bévein HuMAbdmaand KM
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Surani ef al.; PCT Publication Nos. WO 92/03918, WO 93/12227, WO 94/25585,
WO 97/13852, WO 98/24884 and WO 99/45962, all to Lonberg and Kay; and PCT
Publication No. WO 01/14424 to Korman et al.

In another embodiment, human antibodies of the invention can be raised using

a mouse that carries human immunoglobulin sequences on transgenes and
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described in, for example, U.S. Patent Nos. 5,476,996 and 5,698,767 to Wilson et al.

Immunization of Human Ig Mice

When human Ig mice are used to raise human antibodies of the invention, such

mice can be immunized with a cell line that expresses PSMA (such as LnCaP cells,
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are described in detail in PCT Publication WD 02/43478
to Ishida et al. Still further, alternative transgenic
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To generate hybridomas producing human monoclonal antibodies of the
invention, splenocytes and/or lymph node cells from immunized transgenic mice
carrying human immunoglobulin genes can be isolated and fused to an appropriate
immortalized cell line, such as a mouse myeloma cell line. The resulting hybridomas
can be screened for the production of antigen-specific antibodies. For example, single

cell suspensions of splenic lymphocytes from immunized mice can be fused to one-

52



fusion protein, as generally described by Lonberg, N
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gene transfection methods (e.g., Morrison, S. (1985) Science 229:1202).

For example, to express the antibodies, or antibody fragments thereof, DNAs
encoding partial or full-length light and heavy chains, can be obtained by standard
molecular biology techniques (e.g., PCR amplification or cDNA cloning using a
hybridoma that expresses the antibody of interest) and the DNAs can be inserted into
expression vectors such that the genes are operatively linked to transcriptional and

translational control sequences. In this context, the term "operatively linked" is
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desired, efc. Preferred regulatory sequences for mammalian host cell expression

include viral elements that direct high levels of protein expression in mammalian

cells, such as promoters and/or enhancers derived from cytomegalovirus (CMV),
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Preferred host cells for expressing the recombinant antibodies of the invention
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fluorouracil decarbazine), alkylating agents (e.g., mechlorethamine, thioepa
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radioimmunconjugates are established in the art. Examples of

=

radioimmunoconjugates are commercially available, including Zevalin™ (IDEC
Pharmaceuticals) and Bexxar™ (Corixa Pharmaceuticals), and similar methods can be

used to prepare radioimmunoconjugates using the antibodies of the invention.
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i nven
antibodies, or antigen-binding portion(s) thereof, of the present invention, formulated

together with a pharmaceutically acceptable carrier. Such compositions may include
one or a combination of (e.g., two or more different) antibodies, or immunoconjugates
of the invention. For example, a pharmaceutical compositiori of the invention can
comprise a combination of antibodies (or immunoconjugates) that bind to different

epitopes on the target antigen or that have complementary activities.
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at have’conplenentary activities. ‘
phosphorous and the like, as well as from nontoxic organic acids such as aliphatic
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic
acids, aromatic acids, aliphatic and aromatic sulfonic acids and the like. Base
addition salts include those derived from alkaline earth metals, such as sodium,
potassium, magnesium, calcium and the like, as well as from nontoxic organic

amines, such as N,N'-dibenzylethylenediamine, N-methylglucamine, chloroprocaine,

choline, diethanolamine, ethylenediamine, procaine and the like.
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the pharmaceutical compositions of the invention is contemplated. Supplementary
active compounds can also be incorporated into the compositions.

Therapeutic compositions typically must be sterile and stable under the
conditions of manufacture and storage. The composition can be formulated as a

solution, microemulsion, liposome, or other ordered structure suitable to high drug
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Dosage regimens are adjusted to provide the optimum desired response (e.g, a
therapeutic response). For example, a single bolus may be administered, several
divided doses may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation. It is

especially advantageous to formulate parenteral compositions in dosage unit form for
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concentration of about 1-1000 pg /ml and in some methods about 25-300 pg /ml.
Alternatively, antibody can be administered as a sustained release formulation,

in which case less frequent administration is required. Dosage and frequency vary

depending on the half-life of the antibody in the patient. In general, human antibodies

show the longest half life, followed by humanized antibodies, chimeric antibodies,
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skilled practitioner. A therapeutically effective amount of a therapeutic compound

can decrease tumor size, or otherwise ameliorate symptoms in a subject. One of
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the art. For example, in a preferred embodiment, a therapeutic composition of the

invention can be administered with a needleless hypodermic injection device, such as
the devices disclosed in U.S. Patent Nos. 5,399,163; 5,383,851; 5,312,335; 5,064,413;
4,941,880; 4,790,824 or 4,596,556. Examples of well-known implants and modules
useful in the present invention include: U.S. Patent No. 4,487,603, which discloses an

implantable micro-infusion pump for dispensing medication at a controlled rate;
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PSMA. For example, these molecules can be administered to cells in culture, e.g. in
vitro or ex vivo, or to human subjects, e.g., in vivo, to treat, prevent and to diagnose a
variety of disorders. As used herein, the term "subject” is intended to include human

and non-human animals. Non-human animals includes all vertebrates, e.g., mammals
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indicative the presence of PSMA in the sample. For example, standard detection
methods, well-known in the art, such as ELISA and flow cytometic assays, can be

performed using the compositions of the invention.
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andsader EonBuSipdnat AP ot e Fpfifionar AGp Rty beRtiendne
anBBb&F A EESNVIA.. tAﬁﬂ&ﬁﬁpl@;&sa&nﬁ@aﬁwm&heﬁﬁtmwanmsm et
effector cell activity, including inhibiting the

detotait andebpartddn the sapipirpansfthe epntiolex pr essi ng PSMA can

be d.. Pro
oor FERRAF ey R L LERBRY il 0 B BB one
mbR! he DlloMRigibiogivaMaitiviiits: torinlaibi tm@rod'th‘mld/drlkell a cell

anti bodi es of the invention ca used to detect
expessaing PSHA Fowpedige phagpsytesisor g&‘f@ @L%?asﬁx%r?%m

th8 rds D o FTRARA RS HENIRCK inHliBit SRedding of soluble PSMA. As

discussed herein, the defucosylated antibodies of the invention exhibit enhanced

ADCC activity as compared to the fucosylated form of the antibody.

Accordingly, in another aspect, the invention provides a method of inhibiting
growth of PSMA" cells comprising contacting said cells with a defucosylated anti-
PSMA antibody under conditions sufficient to induce antibody-dependent cellular
cytoxicity (ADCC) of said cells. The cells can be, for example, tumor cells. Ina
preferred embodiment, the anti-PSMA antibody is a human antibody.
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| evel s can then be linked to certain di sease synptons.

In a particul ar enbodi nent, the invention provides
woreaohogie3f or detecting the presence of PSMVA i PCHUS2006/005853

sanpl e, or measuring the amount of PSMA on the surface

of cells, conprising contacting the sanple, and a

Conty @le ensbodinaentythe hntdaodmﬁwdm;dlag emloaﬁthetﬁ@ﬂ)pfﬂéﬂ‘ an

prob i CRTHERe SR RmOBUHaT SRE Lo T RRE s fith oY by
cap{g H'e‘ﬁ ﬂ]qﬁ’:Itm% 1EQBRIr3n BRIcER 8 fhdee Mﬂturb@&ﬁlanml?c receptor

ereof and PSMA. The formation of a conpl ex
antlb@dtehemaﬂed)bcumdfowlv@“mirwsﬁ di fference conpl ex

f b th | J !
o e P BT by gt o
1nv§§t'ffm & QAN BerapbiiedaetsdBfecihor oslls fortaigetiag can be

-known in the art, such as ELI SA and fI h(ﬁl 1
humym tmboqytesasgglayssma@rgnhqg@s nﬁgﬁm}gp ther cells

SRRl S e 3 D QR i

If deBive) effogtof cullshral bpbbidindé §rorreﬁ1h aulgeftdo bd @B@tcd i Hhe taMget—

presence of_ PSMA ( hu a
spesestifaciny o6l BB ISR SEBHSITCYASIEBIA act  ng
ph%flcﬁo id §cce BleR0ABA." Phe ﬁtﬁ’ﬂpér%f c¥illd AHndRistepétt ¢ARd@Yn dHe

nti o or an antigen binding portion thereof,

ord@iJ bf hOSS-P@&blﬁtl v@1ﬂ| vayy ddpefidisic bf tRSNapantiterurpmadit gawsal, the
that allow for formation of a conpl ex between the

amennt widldye suffigiontte ebtaiHesalisationef thisioneet 96l o HURI05 felbt
f
xRt Yyt ind RERRELACRe by OF, Shilbdtyfbdlsl Reanaer o

ad@@iétrdlonsanplse vy i ndi cative of t he pr esence of PSMA

in the sample. The co itio vellonc

al sd’ hB@PMé’@Hl teEget- %Peﬁgjm%%c‘f% Cg]isp ?flpr‘? Cof‘Jo“n fon
w@‘f((?[gaj tgc}In‘? ueb %’r‘%frﬁ%l%’f%&&@d LSls. FFOF esansle, la%ﬁftuﬁlbﬁtherapy

nt can be to a nol ecul e that can be
usfﬂlgttbai:ctdmiposilﬁums of tHeenvemtieneidior ¢fifestardels amadorith these
| ocal.i ZI n

compen et et 55 Hsrpfion et SpEfot BB ARSRARLESM,
cofﬂbﬂ%ﬁ@ﬁ %ﬁﬁlIIS'@l E*j RAthy RMsedbydiRect B0 @Bt Zyto®xic effector

co-factor. B. Ibition of Gowh of PSMA+ Cells The
poanlatlblmowgr(b@mobéelhmtlp@ inhibit growth of cells

expressing PSMA which, in turn, can be linked to the
prevention or anelioration of certain disease synptons
assqel %gafﬁmﬁdhoB&MQgcﬁmreBGbmhnaﬁM Tlaremces i n PSVA
expr essi on du ring.a di sease afte as_conpar

non-lgiose 5% ARG AR GAOS Y g{f’ |uls‘1egd 1 target
cotmﬁ)z)‘hngsag% ?ééﬁmcﬁééﬁpjlﬁc%s Wbl ehdidiefms he di sease

he’ anti - PSMA ant i bodY
inpmgRR e e it s ) tohaﬂs whichvhai o PSMie célbsurface srelesules by

e B 5 M R oL

for localizing ex vivo or in vitro cells expressing PSMA (e.g., with a detectable label,

such as a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor).
Alternatively, the immunoconjugates can be used to kill cells which have PSMA cell
surface receptors by targeting cytotoxins or radiotoxins to PSMA, such as to PSMA-

expressing tumor cells to thereby eliminate the tumor cell.
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detected and conpared in the sanple and the control.

For exanple, the antibodies can be used to elicit in
woRae/0gm3in vitro one or nore of the foll ow NRCT/US2006/005853
bi ol ogi cal activities: to inhibit the growth of and/or

ki | | Inoth&! dmbodiidi®$ $hd G 2eMam 1,; rdi at e aBa ocytosi s
or ADCC of a cell expr esJ:i ng §%§ﬁ“§%n§1:1¥]gg chg'étﬁ@@ agent

thaedhlaes, ect.ombesies o inhibitsthe bicpresarieh v ofPLURIER
reg%%% b@sfo dj scqssed .herein, the defucosyl at’ed 4
ant 1 Dol ‘S5 IR RS b fheisuhicebowity r cytelivan PedferrdDGokines
fornadrinisiitias dGPRERE ated form of_ the
ant | body.1 Accordi ngl ;ﬁtq?ﬂn%n%ﬁgﬁé\c S eqlony-prmulating factor

(G-Q¥Eh graslosy sy indersphagestobu-sfimil itticbiab b
(HP&\%-Nﬁ-F ?I | s conprising cgug?acti ng s‘?g}ad i;‘gl}l}/lg@%ﬁ)t, E‘tg%eron'y
ef @Béﬂr%‘?réﬁc&%’tsif@“@glwfanti body under conditions
suf fih gh& ' i.hody-dependent cel |l ul ar
oyt o e g oy A SRRy Fampetiape of
InveREem Fasy be additfonaBy héminfisierad (Iﬁf(ﬁ‘ft&rsﬁrﬁﬁltﬁﬁgﬁ’sqwt or Lhe
folgdg&.'%- g{%\@%%n ibody is _a human antibody. 67 ’
d6? e PUS BB 98 8 inyentionkwihboathersthérapdutie
aganitsublpad £sytofkidured; j .thereof  of the
resent i n}\’/tgnt i on Ggggﬁgg%%gtg%ééhn%%%% &t LRSS
thegfipor it gféect ebihediman ehtilastiday Theappibody @Ahealri R Agent
r i cell surface. Mxtures of anti-Fe
(asra%:i’?ﬁ“%?é‘“ﬁ F%)E"gm&ge adminisieigd separate fomphe e, In the latter
casp (sepaste adhangehtic) el bhteb ok f . 8.
corghfegtor. celI's Iiciﬁgked to o?grgpgg‘s)igtﬁfl%ﬁlslét%?dﬁﬁ%m’ after or
O R EHD; Wi 251y cpeba seddmmisthed ayitudther la@eMttBerapies,
.gFEhi eat-e oy tangetin an be human | eukocytes
¢ S3uch _asinrgglg!r%llgl;aﬁg’g%%? fa"'irdl gdglto o BHT%T Q’efﬂpe‘ﬁtéﬁ%ﬁsé%@m@, Aeong
othesg| qngi-ndoplabticiageatsiutio PO utidih \EdHankici) Sisfifia BleBdein
sulf? hgg nl ?tcl}e o#; | gA- rgcept or_bearing cells. Tt desi red.
&'t ECTUrc Prigratipyc candisyslonbesphamidetydraybieacthitly bhe

fector,cells, can be

therhsededseste ohfleefRli g€t hichGr & )

. admi _n%a,ste grteyge asflg@_étl_}g\éegsﬁgllil%iﬁ%g? 0% rSubtgxig to a patient.
CispliR Piniogicoansly adinépirab hea $00 e 1BNdosd BRc opPlyegls
and%&ﬁl-i%rﬁ ngggigjtrg‘geer eﬂ C@rﬁ' he IE the order of 108-1 Bt
) Wi T ovary depenary admitisiered ge p 49etiime/ g doppere every 21

aygy eCieadininistheion dFEHe Hnt VP iBy&iEL Gl to.obtain
therl gcicaébz at i onc_)gt t he t.lars%d({e[ltA ba?g?{a‘é1géé%5§ﬁ§%n?,&}fﬁ?g tr@glpents

TR pP e SE PrRgeB ShRNtion withehembthetapeetid adehts!piré\eld&owotand- »
deh i es..of _adm ni.stratjon can also vary.
it R BigRlen Flefhaian bichgisia o cpapbectioet
to hyaarf wmpedelln Smhjcu&dhihﬁ@&mi@n@h%ﬁ%ﬁ% SRGROEAMgS for
deve{l(ﬁ)'ﬁ?é/ Ifof.%arg%:ég cells. For exa _fe, anti -tunor

er gEy THSHRGE o ugfrodiangoinsthe Antigenidity\odiiid tmmor cells
whichned0d réidtembRAuk&lctive ?fftﬁtﬁge .t{r*?rc]) fhese conpositions
can be used in conjunction W g¥rem)t her apy.
Addi tionally, conbination inmunotherapy nay be used

tonj'J‘rgc?t}ne}uy‘é}cda'n%) nct cytotoxic effector

PSMA has been shown to be expressed on tumor cells, such as prostate

carcinoma tumor cells, and also has been shown to be expressed on vascular
endothelial cells proximate to cancerous cells, such as urothelial cancerous cells

2
colon cancerous cells, rectal cancerous cells, lung cancerous cells, breast cancerous

cells and metastatic adenocarcinoma cancerous cells of the liver (see US Patent No.
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popul ations toward tunor cell rejection. C. Use of
bnnmunoconj ugat es and Conbi nati on Therapy | n one

we@pdvedisarent , i nmunoconj ugat es of the inventi onPCHOS1966/005853
used to target conpounds (e.g., therapeutic agents,

, ' di,ot ' ts,
6.4 F05 5, (RN R RRES BRI Tt PO T BEBe37 Btitaucer
bypinhiblinkgrog s o PSMArPQUadEe tenbhe:18 ok bP athibitidf bowth Be
i nvention also provides nethods for localizing ex

vagewer eydotheligh aelp progimate éxpinos selhy Hempin(asother embedimant, the
px?fe&?ﬁltv@l%oﬁltﬁrggiﬁ%s a {]ngt‘h%rd o?‘?nhqbi'ﬁﬁg 'ggolvagtﬁggﬁwﬁgn a subject,

oresce ou an enzyne? cor
whareihaelloof the thoresrvatdulaleyidothbigal icBMBOLRI A E furcihre
used to kill cells which have PSVA cell surface

PN e grhichyg defyposylated anticP Yidyantibody of the imteaiiomis t o

e R A N T
subiEeTis| B2 0GB @Y586Erablynis attueraneret od haat sntittode. Juhjpeeferred

an.be additionally treated with_an_agent that
crf DR Ee nhn g Sl e e u S Byon fele; e borankopmens b
tuBbr eéllsia¥é FY¥mUanEGy sih abe¥lon! RASIPFREAS, lﬁbfthelfjaﬁ,r br@%@,'méﬁier,
treating the subject with a cytokine. Preterre
livieystpgReTAESSOr TRQJANGHdi ni stration during treatnent include
of »stiyulati.ng,factar. (G CSF),..
o o AR B R R P et
an{itddyCsm)positivhe ey @roseyit infbhtdnyih an ARDULHERRICINE & Bt Sr
fact %rﬁﬁ]gﬂf\f@ﬂ i?n anot her enbodi nent, patients treated
pryenhthy sisopdsdy The ApdRody icompogition pan by adpainistenes dare erealong
st Bl dpeu g T ' aSiolBd L3
levi th, or rflf)éelul 0\% é?n%’ssggﬁmgﬁ? éﬂ’%’? ?Co(%lr%orﬁ élg{r&écn%ggg@)%/n}&gated
to phadrivmistered with the artiibady) wisich hite in@etiiction 8g@rdr syserghtically
.gﬁt a C%{t%EOXi c or.r djgot oxic a eﬂt,_ whi ch enhances_or
Wit Bantie Yﬁ&mPPﬁl&Pag% B3t OT BFERihg flispase apsgmiged with PSMA
expiRebdi®pdi es. The anti body can be linked to the agent
as an i nmunoconpl ex) or can be adm ni stered separate
fromthe agent. In the latter case (separate
E;i%qmnistration), the anti body can be adm ni stered
efore, after or concurrently with the agent or can
be @ds@dithin thé 9(50%6 oftHe in@dntioh akd 'l@’_t@rbohﬁﬁisﬁ]%' #@3ntib&dydof the
. an anti-cancer therap radi ati on. Such

e.g.,
InyeREen gd AnsEugtigan for qsﬁgifh@]éi? canbidier enanitan sne or more additional

k- j oxorubi cin . .
L R —
gy ¢rmustor neore edilitomairbuiibddiesaftheciyiodmiphqs ph afaigbody having

hydr oxyurea whjch,. by. thenselves, are only effective
o oAbl api e Whigh Pl o o7 e e ASOIA mpREadieting
frofl SRRkt Mtibsdy) N KEAYEROUSE] ciads, st ﬁﬁﬁgﬁﬁ%jth% 00 A8 o
dose once evéry four weeks and adriamycih 1S
the qenteatscrfdbeskiy. Brtem bberindliudss anyBathte, ogtarbrddd setaint e

. .. Co- adm ni ati f th nti -
sufp{Eiadt s UF it fu Bkt s PPmgp e T

The present invention is further illustrated by the following examples

—

which should not be construed as further limiting. The contents of all figures and all
references, patents and published patent applications cited throughout this application

are expressly incorporated herein by reference.
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thereof, of the present invention with

chenot herapeutic agents provides two anti- cancer
w@®ang92ehi ch operate via different mechani snsP@IUS1906/005853

yield a cytotoxic effect to human tunor cells. Such

co-adm nigtrati.on can . obl.ens due to .
ESRuBleds b b 5Hinbel SRAM B aPRe A e i n the
anti geni cpfos difchifRricwmek&R! | s whi ch woul d render

them unreactive wth the anti body. D. Treatnent of
Cancer PSMA has been shown to be expressed on tunor

o1 soltiaS “FuRe B bR o SRR P ERMA MRba Bignfyro

ariBeey, el D ah tBebdes o ERNidMR chickensiadeRBIE Geddral, m&H6dblogies
as urothelial cancerous cells , .colon cancerous cells,

fof @ﬁzrasrmrtgam@mﬁu@c@émgsanﬁb@mgs, émtheeest el dimpre chigkans is
SSHEAYT SRR SRS, AURRRERE S 00 ar oy

in261P612058%i230in BETE felsA 08 6A 868 informAfon3tdarding expression of
Accordingly, the ant bodl es of the i nventl on can he
anfibadics |1 ff&géaf cl@ﬁwaérc islensiip fifﬁCflfJ SwfRPkgation Serlal No.
1178888 2 Rh R ‘AGsshé 501ﬁﬂ£¥q§re@sﬁorpé(f Aﬁfhio@iets '1ﬁ@hﬁ:k@ﬂg”hﬁféﬁ
vas¢ul'ar en otheI| S proximate to tunor cel
Fébltwsy 1B 2 othk @pntents od immoht are thperessjyr ips@poratacventin (bm
rovides a method of inhibiting growth of a tunor in a
T&8}%ct, wherein cells of the tunor or vascul ar
endoxnftﬁé fRlovaRs b:faniy16)4l ik Senfe @ohiARid HPénddEShoub’e Whlte
in which a defucosyl ated anti-PSVA anti body of t
reghl\a@m pesiyenes comtprisigs mpeigter togetsr wifbjcxegenoug ﬁnmna@globuhn
hgqhe an?a o%ﬁgﬁ p%t,eﬁ 1S c%ﬁstlluﬂ{éd% %%?rdatrllg% o&%@amlﬁga g)ﬁ)tréssmn

indhé tibarly glaht callmfetﬁe bvlddct anib agfiRiytmoledidest sorxpressdd e
are prostate tunor cells. In other enbodinments, the

thexy ﬁﬁwsa@i Insthe pge WhisepEa Hansesnis ghiskers Jadhis smbpdimgnt,

] reas
et BOUR} cndddBl B hPhoarrh E o HoBRYin pord AEExprBR0E | =
specnﬁohhloelrmt'aumccﬁnmmng;thb tubanla gndakllaof the ntagbmniyegon of the

C tlon of t se enti in _an apoun
odBa b eoorlpled il Begpuins A e de<BrBES) fgunoglobutin
) bx%@ﬂlgctﬁgﬁféﬁbélbﬂil afififodearapreratb 8y el pRERASN ®e oviduct to

al ong anot her therapeutic agent, such as a
the yuhﬁtmabemusaprr@fchxme@swl@ lra@tbmtls(smm@lﬂ@agle gxpregsiqeyin other
" dm ni st erte% et:][ tgﬁe body) whi ch acts in
iU TR g oglt fictertade Jels ot cal 'y with the anti body

C0rrpp&fetrtddrtrah@getneeaﬁstﬁlbtsﬁbﬁmmmh@eﬂbams&o@mahtﬂioelgb
with PSMA expression. Kits Also within the scope of

cqrﬁ@uvrtﬁ 9@@%1%:9 ipFeug 15 Eenspipasesre constpets.sissignged Oyd.> and
lg1a'té1§t7 548! 4QNS W0k §c?1vel §f 8L by &Bimin promoter
kS er dar T

bneé ‘or more ad
ﬂanklng the MAb codlng region at the 5' end sequence and 15 kb of the promoter

sequence 3' of the coding region. The coding regions comprise the variable regions
for both the light chain and heavy chain, J-C intron sequences, the kappa light chain
constant region, an IRES sequence and the gamma 1 isotype heavy chain constant
regions. The 3' end of the construct comprises a GFP gene and a selectable marker, in
this case a puromycin resistance gene driven by the CX promoter. The lengths of the
ovalbumin promoter sequence both 3' and 5' of the monoclonal antibody coding

region are examples only and analogous constructs may include 25-100 kb or more of
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reagents, such as an imunostinul atory reagent, a
cytotoxic agent or a radiotoxic agent, or one or nore
wa@ewsnswsnl anti bodi es of the invention (e.g.,PENUS2006/005853

anti body having a conplenentary activity which binds

to an epitope,.in the PS antjgen distingt from.the ..
tng §<EucaRE PEBAY S VRIS IERERCRING S eIt Lhqeqgepramary skil
in E:}E?&F@rr lle rbdifte Dk BRASEP HRfkePls prbfat 689 detecibn ihe

erm | abel includes any witing, or recorded
physiblrgical spesimapisiaad camboremaved witheutdepartiog figm e utility of the

ot herwi.se acconpanies the kit, The present .i,nventi on
RSO THEPARTTR T Rachpatbeant SRr TR A hadkEr tat
prvfid&dhe BplFtonRlecPEmB9BSIc sitatlcal thathtdWiccdssRilly itAgsfokhed

contents of all figures and all references, patents

witinthegabsgenhe deysatldynesas philegaus splscieble aeprkeirase b down in

o} B SpRRBLS bt S GERLSHRLS) VEBLRT bR at

geh¥ affhicendbodmxpiitessi on of Anti-PSVA Monocl onal Anti body
in Eqgs of Chineric Chickens In this exanﬁ}af, t he
exprﬂsestraélﬁgqsxe usbiog sEprepsspro e hpman At P ol mAb 7F12 was

: . . ; . .
QITRTEIREP BRSSO ES) Sy s o
ovaltoten peymaétec | Adtlitionadiys ihb einelpeptide whaedieemly joined to VL to

chimeric chickens | descri bed.in RCI Publication
SO RoRBIs! S EBRA MO S E Y Sraveaigpa s ool e
(phdpaRIIRG dedceBed &1 BCD PRbliEA8 VPOOD04/H06l1 13) 9Read used so that high
i nformati on regardi ng expression of antibodies in

gradachimerag kpwd predueh egdse fidiei Qv IgdéabTiad erter wastransfected into

' i on.. Ser.i , 1/ 062, 3 it OH
o GRS AR Rt ronglit i Sen BBy PO 0
cl&e Oy wasfurthemalyzee b Sotitheinsblef. nklioedahst oakpsresipy of
[ ncorporat ed herein by, reference. In the foll ow ng

the LapMAL7H 12 frantesan&aE BresmrtAd M0 Hit divursgemegad dygiransgene
co?%%ﬁee?ihat &aU] (ﬁi&ﬁ’&ﬁ’thé 5986 'b?&n&‘églgﬁfqg%{gg a pronoter

er W th exogenous I hmun I'n light and
he av@hiaieaic chigkessswérs ntada Sitomuthe €V Helonegbltrarisgeneeanalysis.

speci fi.c anti body expression in.the.tuhul ar d
TaEsmeR o WO o TR SHOEHb R riAe At By etived areas
(Cﬁ?’%&%ﬁ%‘j’ fRhEyarldds BsHRP AR iddh the niddBuRgSriv (_sfgh%)_sviauct,

transgeni c chicken. In this enbodiment, antibodies
muspie deaindivenayd g@awermregdectedmi BB withipringashepegific for L and

expressed ecifically i.n tissue conprisi t.he .
HERE YEgiseRop Ropite Spresrign oh i stanreeilo Ao 3 fitn transcripts
wénéiddtepted an theGAsbrven b aloaireeuddld Brdif endvivdrésmples €853 out of

The rearran%%jhsl nmunogl obu @%tenes encodi n

] bul i n g the
4 rdnerd fomale OX Satte Oprler & ark @Y1 F-p3 bxifpusesdopplevel
e P&sﬁﬁ'v&% %isotcf%tecﬁala% ?l%)rﬁt géaﬁﬁlaa}nd%&lnu %fn_‘ﬂ{hngflistochemistry of
Xpression 1 n other tissues, although expression In
seotibey frorh iesisapea-induceé xiaghub ovefirthet elod adplression\wé ks monoclonal
antibody in GFP-positive tubular gland cells but not in GFP-positive epithelial cells.

Taken together, these data demonstrate that the Ov15SMAb7F12 vector directed

transgene expression in the tubular gland cells of the oviduct. The low-level ectopic
expression detected in the gut suggests that 15 Kb of the 5' regulatory sequences of
Ov may not be sufficient to confer positional independent, tissue-specific expression

of the transgene.
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Preferred transgene constructs for oval bum n derived
nmonocl onal anti body constructs are shown in Figure

wa2006/08.23E transgene constructs, designated OvECBUS2906/005853
Ov15, have approximately 7.5 kb and 15 kb,

r es igtyiviak YhinRfastiige Q4R RUIED l.anki ng, the
MAb cog:-ng regi oar? ategherS' en?réggﬁ%ﬁ%eufgﬁ%%ggbe of
OY HhLpb Uit terevalyetg emdapoSition bf thedultpimgn M Bifo egddRE Thirty
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o ST SRR SE Ll var abLe e ons. o beth
oftichdn pptained M A Refh8ir o§0 WA ifdRAI ALy SaRER1ysis, The
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JaT-Tal2) .abl rker, i.n .this case a.. L
prpur A 5}? gg@?%’ﬁg gg%r g%%*‘ ‘gﬂn\?’éﬂn %Hieﬁléa%}{mp & 8l cbjmeric

hefihlaid eypytins coftainbé mopy tlah U opmﬂgﬁe@f SRYERGE
nd, 5'. .of the nonocl gnal %nti bo g%%i ng re%@g%ﬂevel

3
among RErag wyay 3ehiie of My perseego fotr chimsricrhens lnid agde

f 89231 . . .
e R KO i TBb S e T Z L BB g Sixonmprs g

laid eggst wisose meaahded! ofRbflEwaEbetbas®S ahd OI0GhEPEYesdki | | i n
hat the GFP marker is present

o :
s S O MRS A N e
a rmmﬁqmyrwﬁmmﬂmewgﬁﬁe; bR aﬂé i) dha%s.oggg Dite

transgene. € puro C_I Nn resi stance nmar ker can
frog) gy wilfl types Honwhimesia Leghotrhibdn war ol de thetregativl dontryl.

e v e R,
dHahe & | i il

T 0.Can b6 used ceseRty Ay Trt & Chivoaatty Rt (e

OVdaraSiil i- 71 eOVd b Bdrnd QEée42). Ruiiysiseemitdetl Helt wasTes seen,

expression of the human anti - PSVA
Wi BASHRN SRR LRl FEY BT n8 et st Bess | nol uded
L5 Kb dokrtine (1 vaiiagvh of oM A8 QURRAREH A addSiiodHAph WHi
ronoter,. Additionally, the signal peptide was ’
°g if'iﬂé%%ld}ff?f@?tr?éan?r@ s (Q@V 163y Ot 61425 ONE TR 0N 5 hgnd
VIRA i rieved femnal S cell lines
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hens had detectable levels of MADb in blood with the highest concentration of 39
ng/ml observed in hen OV17-83. The correlation coefficient (r) between the level of
MAD in blood and the concentration of MADb in egg white was 0.67. However, this
comparison was complicated by the fact that the extent of chimerism in different

tissues can vary significantly. For example, hen OV17-122 had very little MAb in

73



nmuscl e, brain, liver and gut, were collected. RT-PCR
wth prinmers specific for L and H chains were used to
wormshgm3expr essi on of the transgene. L and H BEEUS2006/005853
transcripts were detected in the magnum but not in
edB DD Gng/BESb N aRske) bt Ofon & ;
e an? PLEer s R ) DO GTR G bR dofion st ab in
blead %)ng/mhweVespecliate- thattbe presorpe of MAMinESo@e9 not be a
tected in.ile cecum and col on, )
°°E‘§%‘ﬁ%‘iﬁ @#%%‘ﬁ%%ﬁg%%w%ﬁ XSSt fstpaq reflects ectopic

ex@EdsEiOf efor EXESI8 AhE B WRE: EQBHic e ss{i&?wgg({i)é’cg&?d PR{p

. the nonocl onal ~ anfi body in P-positive tubular’ gran

n egiregenyipduogd chinmer@yP- posi ti ve epithelial cells. Taken
toget her, these data denonstrate that the Ov15MAb7FI 2
vector directed transgene expression in the tubular

Exginawld 2¢ el Iririfidatiof Qun@Pdiih C i ib QR
expression detected in the gh-lﬁiﬁgtbggﬁedé@s@%%gﬁ@%m&ct
the 5 regulatory sequences of Ov may not be

o oAb OREET SO AR T R e v ey i

at 2 006 A1BB0 234 fPGT/iB 20 St Ah8fetatuSiakd lrhe‘ﬁid%nﬁlbi#ﬁécﬁﬁitated by
t he

n\é%%a&gner attgd fr&m O\/EIl CES cells carryi ng, _
? RS 0oy BPG AP 8mGRf hegngenieebeesovhigheispension was
adeaR VAR oufied 08 HGRrse HRINbLY wafh gﬂg%ﬂ&ﬂ%f‘% #8h SThR

to sexual maturity and commence ayl ng. gs f

sugprensipe wiae adjuetoth teepH 60 v 0.6 M phosphedgacih ah@th@a centrifuged
PoYel ELl SA anal ysj.s. .The cqncentration and
fOfa%?‘;ﬂaﬁ}%??J@ﬁ% %"RP%’@‘&E%%{?# agt &ﬁ&ﬁé “hig PERPReOPRIHBA Bostly
ovirhesit Wi lrymoved Byathishfeted. YTRGsupesaRft Rhs &Qiﬁt{ﬁd ftosﬂﬁ A
g a

1 hﬁ rralgfgum, Ei ght chimeric hens laid eg
usipg QeoaVirflbasiodivmm ahosphatg and 1 MmN sedivgghiorifletdorcentration

: ' : I Q. chi nera s 3.4 of
Witk it G TheATR0R O R b RS0 33 Siso e 1
colummeAnpdrsHubBivai cixes e 20. c2n/B lidedk fowEtd €ThE48orbol Kuman
I c{[%)hl neri.c he.r}il | ai d eggs whose nmean |evel of MAb was
h dPharhed. vt fie Qolmpyofenesey dhe lopding beffen(®BSopHNIM and
theB @Ot by Esi : Wz [ favth a
2By SHER nH Do TR Bhe Sy AERBREDISE Bicinivis 1)
adjpied to o i esingfymvh sdadtumfphosphatewpHd. 5)yd@taining 230 mM NaCl

- R PN ° ) 2
to BB AL et On o AP A o Rkimmishostiate =i |9 T NaGhsThe
sanhiﬂ@@a@&ehﬁﬁtefe@ftﬁf&@ﬁ%(ﬁi&glgﬁ&ﬂge ﬁuéll(ﬁ%@ggth L and H

chains were detected in e te sa s fromfive
chi Mest ef the perifi@vmstetidl wasO\VAly 29senBISEMAD mENEfle 3dthand

-42).  Ful, ssenbl.e 2 was_al so seen,
purtY ERGafEnant ot RS TR f B 5o e Bhmabnhri2 medused
in chicken P2 86Mbared th SRR BisAFs WHE WASTALIR5REd ﬁr{]@onM Wional
concentration deposited ih egg white, = eggs rom's
CHQ qelleultnte. anfoMewsc hens (OV 16-34, OV 16-42, OV 17- 29,

ov 17 - 83).. i d i od
of 5 SPCIE e o R Ry D " nount o o © PO

About 10 pg of IgG sample was analyzed on a Waters 2795 HPLC using a 4.6

x 300 mm BioSep SEC S3000 column (Phenomenex). Chromatography was carried
out in 0.1 M sodium phosphate, 0.15 M NaCl, and 0.1 M sodium sulfate, pH 7.2 at 0.4

ml/min flow rate for 20 min. Separations were monitored at A,gy. Molecular weight
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MAb peaked during the first few weeks, then dropped
approximately two fold and renained stable over the
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conducted by a linear gradient of 10-60% of (B) in (A) developed over 100 min.
Analysis of the L chain showed that both MAb preparations had identical mass
(+/- 3 Da.).
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to achieve a final concentration of 40 nM sodi um
phosphate and 150 nM Nad . The sanple was then
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[ 1. T L ctrometer,
R R e S I W SRS
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al kyh&in@@ldis} ghafilE¥lof the CHO and chicken derived antibodies were quite
different, whereas the unfolding profiles of the F c-deglycosylated antibodies were

almost identical. The DSC data indicated that the differences in the thermal stabilities

of the CHO and chicken derived Mabs is primarily due to the different glycosylation
patterns present in their respective Cy2 domains. Of the several melting transition
points, the first one is critical as it determines the overall stability of the antibodies at
lower temperature. The Ty, of the chicken derived antibody was determined to be

63.8 °C, whereas the T,,; of the CHO expressed antibody was determined to be 62.7
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i odoacetic acid for 15 mn at roomtenperature in the
dark and the reaction was stopped with 22 nM DTT.
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was found to be quite different from that of 7F12 produced in the CHO cells.

2. Oligosaccharide characterization by MALDI Q-TOF MS

Purified antibodies (100 pg each at 1.0 mg/ml) were treated with 4 pl of
PNGaseF, an endoglycosidase that cleaves N-linked carbohydrates (Prozyme). The
samples were incubated at 37°C overnight followed by dialysis overnight against 50
mM ammonium bicarbonate (pH 8). The protein was removed by ethanol

precipitation. The released carbohydrates were desalted on a micro carbon column
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Monosaccharide analysis of chicken and CHO produced 7F12 is summarized
in Table 1 below.
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SUgHSMI A& ThPOLP £41s (ATCC CRL-1740) was used as antigen to assay for
antibody binding by flow cytometry. Cells were grown in RPMI 1640 medium
supplemented with 10% FBS, 10 mM HEPES, 2 mM L-glutamine, and 1 mM sodium
pyruvate. The antigen binding property of 7F12 produced in chicken tubular gland
cells was compared with that of 7F12 produced in CHO cells. 200,000 cells/well

were incubated in duplicate for 30 minutes with 50 pl aliquots of antibody at various

concentrations. Cells were washed twice before addition of goat anti-human IgG PE
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of medium containing 200 ng of HumZap. Cell viability was determined following

438 hours of incubation at 37°C. ECs, values for antibody internalization were

determined graphically with Prism 3.0 (GraphPad Software).

Both the chicken-expressed and the CHO-expressed antibody preparations
internalized with a similar efficiency. When tested over a range of antibody
concentrations, the ECsg values for internalization of both the chicken-derived and
CHO-derived 7F12 MAb were 0.49 nM.

3. In Vivo Half Life

The in vivo half-life of the chicken produced 7F12 MAb was analyzed in

parallel with the CHO produced antibody in BALB/c mice by intravenous injection of
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b) target cells with no effector cells and ¢) target and effector cells in the presence of

3% Triton X-100. Following 4 hour incubation at 37° C, the supernatants were
collected and counted on a gamma Counter (Cobra II auto-gamma from Packard
Instruments) with a reading window of 240-400 keV. The counts per minute were

plotted as a function of antibody concentration and the data was analyzed by non-
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the following modifications. The cells were incubated with either 1 pg/ml (a
saturating dose) or 0.01 pg/ml (a sub-optimal dose) of 7F12 anti-PSMA antibodies
(chicken or CHO expressed) in the absence or presence of 5 pg/ml of anti-CD16
antibody 3G8 or isotype control antibody. The results are shown in F igure 15. One
ng/ml of anti-PSMA antibody, in the absence of anti-CD16 antibody, induced
approximately 15% and 38% lysis with CHO-derived and chicken-derived antibody,
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The expression vector was transfected into the FUT8™ host cell line Ms704 by

DNA electroporation. The Ms704 FUT8” cell line was created by the targeted

disruption of the FUTS8 gene in CHO/DG44 cells using two replacement vectors, and
is more fully described in U.S. Patent Publication 20040110704 by Yamane ef al. and
Yamane-Ohnuki ez al. (2004) Biotechnol Bioeng 87:614-22. The Ms704 cells were
adapted to growth in suspension culture in growth medium EX-CELL™ 325 PF CHO
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antpodysverereeased by jpdding ghepeptide Naglgehnase (Prezyinze) gad antubating
overnight. The protein was ethanol precipitated, and the carbohydrate containing

supernatant was transferred to a new tube and dried using a Speedvac. The
carbohydrates were resuspended and derivatized with 8-aminopyrene-1,3,6-
trisulfonate (APTS) under mild reductive amination conditions in which desialylation
and loss of fucose residues was minimized. The reaction adducts were analyzed by
capillary electrophoresis with a laser-induced fluorescence detector (Beckman

Coulter) (Ma and Nashabeh (1999) Anal. Chem. 71:5185). Differences in the
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ol i gosacchari'des of t uri
indigdtetetihe pyotaiddiongponére of ptantibody: gimmwmﬁed HbﬁzmHMsmzl

d | | Th t t hanol
e B DR St o ey itr ardh s drarRon gt e
deﬁ@@@ﬂzﬂﬁhﬁiﬂhé’ﬁ%ﬂw @éi‘ﬁffeﬁ hh@h S @a?@dﬂyﬁfﬁ@@arﬁ%wdihhﬁgted that

usi ng a Speedvac.
the defucosylated form of the antlbody had more terminal galactose residues than the

fucosylated form of the antibody.
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car bohydrates were resuspended and derivatized with
8-am nopyrene-1, 3,6- trisulfonate (APTS) under mld

WO e@e08929e anmi nati on conditions in which desi aP@l/E81006/005853
and | oss of fucose residues was mnimzed. The

Exmmplei6on Aastdsiotist MECM&W@%Mefuﬁ@P}dté& ry
uorescence

el ectrophoresis wth a laser-induce

det ecto r‘{]‘(tBZ%bi% dintiody despyessamh i RH TRNegabia e HosoOells
Anal . Chem 71:5185). Differences in the 84 WO

2006/ 089231 PCT/ US2006/ 005853 ol i gosaccharide profile
wer ellohetotosid abitityesis Hd0aletivebie finbiyhner A ToMmtbeey

Vs 7 | [ dto t CHO DA4 [
oaf RN 4ol herinel amaeau drom Yeiebed Inberasais,
MirhetonRa, WEXG 48 @ésteﬂlqﬁi 2 MY A&SMEYy ABIAE Qs@hgﬁféu%lﬁrll peripheral

Monosaccharide anal ysis using D onex-
bleademargparciger ¢ells wesepurifinseframieparinizkelt velodlé blood bfstantmd

. - [ | ack ' f
FiclE bR Sel R FHRLSASREPoienpibe (RO T RIRY Blbimoo ow

REMITB4Dnged2a cohadihiag 20%MBO &Rt cah 06r ARSYISLS a0 inMaited
2A10 from FUT8 -1- and FUT8 +/+ Cells I\/bnosaccllﬁlarl de

ovEIGIEht 8f 37°frroihe fodlewsing dyy. hsreslls/werp nollectsth andtvedshed once in

BieoRe S B PSR, 501 g o

cellodralinclib42d with@WD 1ICi P30k i6 1GA) totoAVbRienef foP Mhbleat 37° C.  The
difference in oligosaccharides shown by capillary
targetecetls gisrvnsed Quegntesipardedde Aa o medinabndingybatdreat 9§ 7 Gdor
: . r I: I hod otein
e EE ANy PR ora g e (R oo S omce

and brouightato apfirad eblnngequedCaellsveaFeeihe FinhIADOCERAkay, 100 ul of
N-term nal am no acid sequence. Mass spectroscopy o#
labeled NG cillsayere Brcubaied wER G0 1d 08 MO D@ ank 50 ubaf antibody.

et e e e e e
isotype conistirwasanh and bempaved &NCHOIOGES-88T& @g%ggita%gj %{%

' standard capil]lary isoelectric
Psﬁ(gis 2316 BRERGfYn QtBen corkyls archs Wergdacludrst were ) tanget and
f ' i al identic I soel ectri
i GO0 B3I By R G
effecsorestie int thefpreshieceanit3o TrjonSaPD kol bevihy & Aol @B HaKBn at 37°

704 _and th 4 cel | tiall
C. Mg SReraditis e valeelanpenuicim ¢ sunnadiavaiss Y Corn shass-

arhi@ fdhr PAcLAR] Ink@Gmadit) wRadh 8Sdideat, 2 S
s i ndicated that the def ucoge?fld}it edﬁ?gér(/%"f%l@ﬁggﬁg% :Tglgdy
COURETPoTHNBUteEY¢ Dletted as afimoten pEaitibody convantritiva and the data

wad ﬁ'xf;a@yc‘z)éh %S/%%nfll%regﬁ r%ztgretssqgn, %Pgtrrlloqgﬁ%bse response (variable slope) using
Prism software (San Diego, CA). The percent lysis was determined by the following

equation:

% Lysis = (Sample CPM- No antibody CPM)/TritonX CPM-No antibody CPM) X
100

The results of three separate ADCC experiments are shown in F igures 16A,
16B (IL-2 stimulated effector cells) and 16C (fresh human peripheral blood effector
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85 WD 2006/ 089231 PCT/ US2006/ 005853 Exanpl e 6:

Assessnent of ADCC Activity of Defucosyl ated Anti-PSMA
wae\oblogmty1 Expressed in FUT8 Negative Host Cel | BCT/Ukm06/005853

cytotoxic activity of M7040-derived (defucosyl ated)

0, anti body. .agai ns P- C42B cel |l s (obtained .
celBhmib el aymngfCﬁfamqués&é}g'ﬁnga&ca &P 88108 VRNV CEAREations
. - ook S
O B e e SR R P R vl e
ddtepandédni Thelreshitd fotoltiootirdeyexptrameas dorréSpondihg paBlige 16A, 16B
ation. The cells.were resuspended (at |x106 cells
a“%‘%r‘?sﬁe 71 SSABOWB i a@Bﬁt%&r"rﬁng 10% FBS and 10
Um of human IL-2 and incubated overnight at 37 C

The follow ng day, the cells were collected and washed
Tabbee3 i Gytotowict Abibitynadddefucosplated A pBENEdmEb 2A%0 107

FFEC BT ) L R S, n"iiii 5 ‘"“"}et tNEaP—-E42b %ﬁl s ROAT™
e ot g-, %cﬁigted Cl %ﬂj _ﬁgﬂ;ﬁ_&éi Lg%goégjgtgdf olsefucosvlated
1

o O

T @] 1
resusphended in |lm medi-a—and i ncubated at 37 IC for

Expit- #ddi t i gnal O ni nut eD-00K t er] t Hé-% i nal#8%ubatli on,63%

Exthe#2 ar getl cefP026 ar e] vadH¥® onde 228d HrougBte to la 51%

Efptri® vol yme @D36x 1|05 @®0d2s/ mi|. RS0 the fim&l ADCC n.d.

assay, 100 | of |abeled LNCaP cells were I ncubated
with 50 | of effector cells and 50 d of antibody. The
f i nalhe enhgatedmeteaey ot theMy7Rdrdstized (e, olefirasylatedledA KhmAb,

| j . .
o Btaledth 80 RO TP BRI er S REEE [ rmtPs kflont oy
theBivier EEH0 vahtes od ftigh€k Yidysis oaltiesfos thatdefiicowdnied ifdémg ofike
re: target _a effector _cel|s but no anti body,
m@@ﬁ%r@%@e ﬁisﬂ’xﬁn'%(dqfon‘@h@lsff%rc@ﬁa fe ‘Pslyiat%ﬂﬁg’n@_)ar? ar get
apgﬂg(imﬁtfeéﬁﬁtfélﬂ t& B8 HSId 18w dr!T6r B QERRES18Ed BHn! TADOE: activity
-100. Foll 7 C, the

_ _ owi ng 4 hour incubation’at 3 :
wilypestmatlaind sffortorcetls (freshtRRMER) as compared tnlla2 ganmiated

or T F Bl NS i e B RGP r R 50 Rl e

kilRgnFRBuReI6aN Nute were plotted as a function of
anti body concentration and the data was anal yzed by

non-CP he rcyREG) is e diep mecepiog Hst triaths ADECE's phimsspecificity of the

i_abl I i Pri fi. S ' .
ARGE edlbnsc i Bt S Pl Wb PR B 02 A PR Onactly
us@pUainbActlo4l bntitsdds diretto@ apdifst CFM6. Wloaitde B ADCC with anti-

CPM/TritonX CPM anti body CPM X 100 The results

CIg16 anfihodies ey carduchtaccadpg tp ikmA D G4 essashdesariberd above, with
SR R, AU 50
sa@ PR AR ORSET) & @Qﬁfbo&ﬁﬁl@?l dose) of 2A10 anti-PSMA antibodies
(Ms704 or CHO DG44 expressed) in the absence or presence of 5 pg/ml of anti-CD16
antibody 3G8 or isotype control antibody. The results are shown in Figure 17. One
ng/ml of anti-PSMA antibody, in the absence of anti-CD16 antibody, induced
approximately 12% and 37% lysis with fucosylated and defucosylated antibody,
respectively. This % lysis was reduced to less than 5% in the presence of anti-CD16

antibody while isotype control antibody had essentially no effect.
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cells). Acell cytotoxicity curve for the LnCaP cel
line using varying concentrations of fuc-2A10 and
wa@lefoaosRA10 was determ ned and EC50 and % LysiBCT/HE2066005853
were determned. The results fromthe three
Eguigalentsent s corresponding to Figs 16A, 16B and 16C
respectively, . are shown in Table 3 below Table 3:

Oyt of e ekiligd i the aprwibaeceenizg) arthschbinoiasesiin wsiig Qo\hore
i / % Lvsis % Lysi
(o R e erieadd Skl ORI Bl e BB bt of he

inDefion desdriveé Herefix Ruch#4uidaldfits ArdBi¥enldd th ¥kOKcERYassEX by the
:&ﬁg 0.026 0.009 2.9 32%51% Ext. #3 0.036 0.002 18.0
OYEF YN The enhanced potency of the Ms704-derived

(i.e., defucosylated) 2A10 mAb, as conpared to the
CHO DA44-derived (i.e., fucosylated) 2AI0b nAb is
evident by the |ower EC50 val ues and hi gher %Il ysis
val ues for the defucosylated formof the antibody.
For exanple, the EC50 val ues for the defucosyl ated
formare approximately 3-fold to 18-fold | ower for
the defucosylated form ADCC activity wth
unstinul ated effector cells (fresh PBMCs), as conpared
to IL-2 stinulated effector cells, showed a greater
di fference in EC50 val ues, but |ower overall cel
killing (Figure 16C). CD16 (FcyRIIl) is a key receptor
that nedi ates ADCC. The specificity of the ADCC
response was shown by bl ocking the interaction of
target and effector cells using a nonoclonal antibody
di rect ed agai nst CD16.. Bl ockade of ADCC with anti -
CD16 anti bodi es was conducted according to the ADCC
assay described above, with the follow ng
nodi fications. The cells were incubated with either 1
g/m (a saturating dose) or 0.01 g/m (a sub-optimal
dose) of 2A10 anti-PSMA anti bodies (Ms704 or CHO D4
expressed) in the absence or presence of 5 g/m of
anti-CD 16 antibody 3& or isotype control antibody.
The results are shown in Figure 17. One g¢g/nl of
anti - PSMA anti body, in the absence of anti-CD16
anti body, induced approximtely 12% and 37% 1 ysis
wi-th fucosyl ated and defucosyl ated anti body,
respectively. This %lysis was reduced to | ess than 5%
in the presence of anti-CDl6 antibody while isotype
control antibody had essentially no effect. 87 WO
2006/ 089231 PCT/ US2006/ 005853 Equi val ents Those
skilled in the art will recognize, or be able to
ascertain using no nore
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than routine experinentation, many equivalents of the

specific enbodi nents of the invention described
whenehsn23Such equi val ents are intended to be PCT/US2006/005853

enconpassed by the follow ng clains. 88 WO QUENCE

2006/ 089231 PCT/

LI STING SEQ I D m@é%ﬁ% NCE 1 VH

a.a. 4A3 26 VH CDR1 a.a. 2F5 2 VH a.a. 7F12 27 VH

1C3 3 WVHa a 8C12 4 VHa.a. 8A11 28 VH
ORI . 4ABUENGFa 2. 19REQDWO:(DR? SEQUENCE | 6
T Or a d R A i o o805 vit O EDRT 56785 o
2 i e e T ) como a2 o 1] PR Bg HEP
3 VH CDR2 |¥/H2.a18812 12 Vk a.a] 8C12 13 VK a.a. SALIL 37
- ARES 16F-Q 29 /H CHhR2 1o
4 \1“5_I \\7kur(; G\VI;“iliﬂl%_):@}%]gLT/HVE:D;BQa.z U éCIE \@I’C“PRaz 22 44%
> ore  Th el o i o a . SATBCR s
©aa 2ChVHOMMIIRI a2 4p3044 VH CDRA 6DR2 ZESCI0
7 8C12 22| VREBRCS. a BALT 4630k CORL & VA CHES 2o ARl
S Ao anlve e X acrz b o [ VDR Tl
9 CORI & hViBaa. 03 33 VH CDR2 a.a. ZA10
34 VH CDR2 2., 2C6
10 Viaa 4A3 35 VH CDR2 a.2, 2F5
1 Vi aa. TFI12 36 VH CDR2 2.2, 1C3
12 Vi aa 8C12
13 Vi aa 8ALL 37 VH CDR3 a.a, 4A3
14 VK a.a 16F9 33 VH CDR3 a.a. 7F12
s Viaa 2A10 39 VH CDR3 2. 8C12
16 Vkaa 2C6 40 VH CDR3 2.2, 8A11
17 Vi aa, 2F5 a1 VH CDR3 a.a. 16F9
18 Vkaa 1C3 22 VH CDR3 a.a. 2A10
B3 VH CDR3 a.a. 2C6
19 VH CDR1 a.a. 4A3 42 VH CDR3 a.a. 2F5
20 VH CDR1 2.4, 7F12 45 VH CDR3 2.2, 1C3
21 VH CDRI 2.2, 8C12
2 VH CDRI a.a. 8AL1 46 VK CDRI a.a. 4A3
23 VH CDRI 2.2, 16F9 7 VK CDRI a.a. 7F12
24 VH CDRI a.a. 2A10 43 VK CDRI a.a. 8C12
25 VH CDRI 2.2, 2C6 49 VK CDRI 2.4, 8A11

SUMMARY OF SEQUENCE LISTING
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SUMVARY OF SEQUENCE LI STI NG 89 WO 2006/ 089231

PCT/ US2006/ 005853 50 Vk CDR1 a. a.
W@ 2006089281 a. a.
germline a. a.

51 Vk CDR1 a. a.

2A10 76

\ /¢

16F9 75 Vk 04/014

VH 3- 30PGI/US2006/005853

52VkCDR1aa 206 77Vk L18 germine

1C3 78 \/H

Q

500 % 1& Viggbm 2. 181?%" > "E g§§kvgb“§2° Y1504/ s eermlipga.a.
Mook 2 VESDNPERIR, 2, (TR £ TV 2 gy
52>’/|l<m 9:)5% é{laED}?al%ea 8€6Vk n t. . 'Zg’)Alg a60r’\7{£¢§< Egm\g/irﬁlgﬁlf a.a.
SSors. 0o | CBRD 4 8P or5 63 vk o ala a. 1C3 86 JHeb
G aa n 3R SRR T T " o 4 A R 6

( G,,y4o_,\f>er ) an\,fi‘ CPR2 o0 Vk CDRzgg. ahogsj'yﬁggg%%m Q
5570 Wk OO GDR2 agohA371 Vi O8RS a. a. MEn1Z200K CDR3

O A T B 006/ 00bOEE Aol 21
571. An i solkeCBR2ant BCﬂ)Zost ate specific|nmenbrane antigen
sgt POMY—RREFESHY 7 MRET 82 Vkn.t. 1C3
59 Vk CDR2 a.a. 16F9 83 Vkn.t 2A10
60 Vk CDR2 a.a. 2A10 84 Vkn.t. 2C6
61 Vk CDR2 a.a. 2C6 85 Vk n.t. 2F5
62 Vk CDR2 a.a. 2F5
63 Vk CDR2 a.a. 1C3 86 JH6Db germline a.a.
87 JK3 germline a.a.

64 Vk CDR3 a.a. 4A3 88 JK4 germline a.a.
65 Vk CDR3 a.a. 7F12 89 (Gly, -Ser); a.a.
66 Vk CDR3 a.a. 8C12
67 Vk CDR3 a.a. 8A11
68 Vk CDR3 a.a. 16F9
69 Vk CDR3 a.a. 2A10
70 Vk CDR3 a.a. 2C6
71 Vk CDR3 a.a. 2F5
72 Vk CDR3 a.a. 1C3
73 VH 5-51 germline a.a.
74 Vk L6 germline a.a.
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| acks fucose residues. 2. The antibody of claim1,
wherein said anti body enhances anti body dependent
w@eilobsesl cyt otoxi city of cells expressing cel PCHUS00€@®5853
PSMA, as conpared to a formof the antibody that
contai ns fucose residues. 3. The anti body of claim 2,
Wehlkamei n t he anti body that |acks fucose residues has
an EC50 of ADCC activity agai nst LNCaP prostate cancer
cells of 0.05 g/m or less. 4. The anti body of claim
1.2, %ﬁfs@iafédtaﬁsggﬁlﬁdtétb gpucifidratmbrml anfi gaPEM Lpdntibedy, vtich
an EC50 of ADCC activity agai nst LNCaP prostate cancer
cel [lacksHggose sespies.east  3-fol d | ower than the EC50 of
ADCC activity against LNCaP prostate cancer cells of
the formof the antibody that contains fucose
2.1 esiTheamtib&dy dffvdaiaint, Wieeyin edid ahtibady Enhaves ntit®dg dependent
nonoc| onal antj body. 6. The .antibody o im5, which
i s geluamtoleyicsy ‘%Fﬁl PEESEHAR Fﬂgﬂ&?%[ac?i’sﬂ@ aéﬁPF’BGW%O a
of j ] | ; chimeric anti body
IS Q{ﬁﬁféggﬁlggﬂ??%ﬁtgaﬂnégggagﬁﬁﬁsﬁg%ﬁﬁfegmi body sel ected
fromthe group consisting of. 3F5.4G5, 3137.1.1,

4E1Q- 1. 14 E 408, .3E6, ..3C9,. 2C7 3C4,

3.4, THE G TbeBRE ek WirERR Y O etk iy g TGl pos
8. The@)bk RIHC dtivelyRighingt LNOIE Prostatcicalbérerllabt 0.09 dyg/mi
9. The anti body of clfaim8, wherein the hunman anti body

conprilesses a human heavy chain variable region and a
human |ight chain variable region, wherein: (a) the
human heavy chain variable region conprises an am no
4.aCi ArieguBsGEof GAhET tviltkrdih B 4ofi®ody DEplacley Bbsdeiragdwds has
SEQ ID NGs: 1-9; and 91 WD 2006/ 089231 _
PCT/au33G0 6f OBXHE activity)ageimst INGaR pTasigk canpetioelly ot ismt deast

/ . . i . ¢
e ARG a3 E RN REE iR ERHEREE | EGRb e bhR
ant i detislyf the ferinaoMhe antibwiyehat cohringfneose hasidogs.chai n

vari able region conprises the am no acid sequence of
SEQID NGO 1 and the human light chain variable

regi BBA} SEahlIe ARLAD AfbSLAEANAIMRAP! SEQ | D NO
> 10. ?%.&%qg&%ﬁﬁi%%gy’ 0 cf%aalal% 9, wherein ?he human
heavy chain variable region conprises the am no acid

sequence of . S I.D NGO, .2 and, the.human. light  .chain
S-vari aéltlggiiﬁ g&@ﬂhﬁ%@éﬁ TART 058@6“%@&5‘8&8 “of
SEQ ID NO 11. 12. The antibody of claim9, wherein

the human heavy chain varjiable region conprises the
7.ani nHl%@gitlbOé,}eqiyfém6mh@Ech®mnl@dm&hthmﬁdy is

lig hlgrepared from a mouse anti-PSMA antibody selected from the group
consisting of: 3F5.4G6, 3D7.1.1, 4E10-1.14, 3E11, 4D8, 3E6, 3C9, 2C7, 1G3,
3C4, 3C6, 4D4, 1G9, 5C8B9, 3G6, 4C8B9, E9, J415, J533 and J591.

8. The antibody of claim 5, which is a human antibody.

9. The antibody of claim 8, wherein the human antibody comprises a human
heavy chain variable region and a human light chain variable region, wherein:
(a) the human heavy chain variable region comprises an amino acid sequence

selected from the group consisting of SEQ ID NOs: 1-9; and
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chain variable region conprises the am no acid
sequence of SEQ ID NO 12. 13. The anti body of claim

w®2006k08128i N t he human heavy chain vari abl e r egP@mUS2006/005853

conprises the am no acid sequence of SEQ ID NGO 4 and

t he n,light. . chaln variabl.e regi on conprises_the
) BT B e ARV Rble oy ariot 4% iR 46 FasBEyee
of  ceddomdSronMgy @bl bhiiday BsEg@W@Q@imm{a” abl e

regi on conprisé% ?%e aningeaci sequence of SEQ ID

NO 5 and the human light chain variable region

' . 1 id. f SEQ.ID NOQ. 14,
S AP TGRS T iy

chai conyaisesithe aniiRgacid seteAFY ¢ FBFR) IHNGN £ 186 hinan light
sequence of SEQ ID NO 6 and the human |light chain

var i D8itevariahlespgion fpmptss thqemingianid seanance o§SERID NO: 10.
SEQ ID NO 15. 16. The anti body of claim9, wherein

t he human heavy chain variable region conprises the

llam ritheanitiodyeofidnioed,of heSERHd NI Weaty Bhdih @atiabl@fegion

i ght chai li]1 vari abl.e regi on conprises the anmi no acid
s eqUEHPESET Dapainragscagicerf SHHID N 2mmdyho hurpsalisht

VUh@InSakiabld@e I ITBAMPR &Y Yh LD a¥1ﬁ¥s’e@%@'@? Bf‘ﬁ%@']@ NO:11.

conprises the am no acid sequence 0
the human light chain variable region conprises the

12 oart ey BB Grots s e hefins it e sion

13chaiThewatibady ¢ clami B wHERRL tiedipiandichey ShiRviridlaekdn
seé

cl aiconfrisvhe einind dved 4IBLRERV) TR 3uARIBDLEnLESHAN
conprises the arnino acid sequence of SEQID NO 9 a

t he HaRairipblg Feglon prIMPrisea theamino peidiseqnenoerpf SE@IDING: 12.
am no acid sequence of SEQ ID NO 18. 19. The

anti body of claimb5, conprising: (a) a human heavy

sequence selected fromthe group consisti n% of 1D
NQs :COPHTISeS: the NG CHHIEUERCs ¢ SEEPaTﬂ%N@aﬁiaaélleeh ht

CDR2}&iaRRFiksIE Bk ' | i NG
N b A T A e p e el RS
heavy chain variabl e regi on CDR3 conprising an ani no

aci seguenc el ected fromthe qroup _consisting of
14SEQdfﬂ“BaR&‘?‘R'§?-°§?é’Pe9g e%?%ﬁ’r“r&ﬂ“@?%ﬁ%@%*h" leBgion

I egicompHRRthe afitol 8id bqaéhca B BRQA® No: i
sel ect,gd fromthe gr oug consi s'tiqr??lgfo é%%gﬁ{m@hght
46- shain vaniable Fgiemneanupgtees teaininy agiil atxjuenceeefi SEQ TDRXD: 14.
conprising an amno acid sequence selected fromthe
group consisting of SEQ ID NOs: 55-63; and (f) a

15hundhe kijfiddyaialaim\ga wihaliethe @inan hebRcHaM abld1egidn

am no acid  sequence selected fromthe group
con&PEPYIg thiy amipe acid sqaencg af $BQ ID NO: 6 and the human light

chain variable region comprises the amino acid sequence of SEQ ID NO: 15.

16.  The antibody of claim 9, wherein the human heavy chain variable region

17.

comprises the amino acid sequence of SEQ ID NO: 7 and the human light

chain variable region comprises the amino acid sequence of SEQ ID NO: 16.

The antibody of claim 9, wherein the human heavy chain variable region
comprises the amino acid sequence of SEQ ID NO: 8 and the human light

chain variable region comprises the amino acid sequence of SEQ ID NO: 17.
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20. The anti body of claim 19, which conprises: (a) a
human heavy chain variable region CDRL conprising SEQ

WO Dobias9230; (b) a human heavy chain vari abl e PEQUSW06/005853
CDR2 comprising SEQ ID NO 28; (c) a human heavy
chain variable region CDR3 conprising SEQ ID NO 37;
(d) a human |ight chai n vari abl e regi on CDR1

var| %%W@Egﬁia@ﬁgg h{g?’?ﬁ‘ﬁmgté%g% hﬁﬁg%g’g%fé gﬁ q"

( f) cBmpHERALE hdito a@f&?éegué&é loaSEeghmelgooa a6DR% human light
conprising SEQ I D NO. The anti body of claim

19, chhinorrigdeprgicreeomyrisps theriniam 2He ss9Peasrp iSRRI APl 8-
regi on CDRL conprising SEQ ID NO 20; (b) a human
heavy chain variable region CDR2 conprising SEQ I D NO

1929; Th@%htllaodiftdf@lhlllnea‘wmphahg vari abl e regi on CDR3
conpri sing SEQ | D NO a_human l}qg%ht chain

var i(@ut magheary cia V%@%? ¥6§iq¥gC%EéQCP@P £ 41 amienagigy

2006/ h
e A R
(f) ® zhhm’ﬂ:m héaghchaih afiariablardgimi @DREgoupriSiDB3n amino acid

conpr ng 22. .Th ' [

o TR el Gunhe R oRRMRERE SR A0S SsPPabl €
regi@y, i KNP thah Reri & dgfdNCDRE EomptiBihgan AtiRdacid
heavy chain variabl e regi on CDR2 con%rl sin SEQ | D NO.

30; seQWﬁCQSﬂQmﬁwﬂMéWg@naﬁm%mg@ﬁ _
m‘h%gamﬁ% Qsid

var RGb bltRa g <Gl o ?%gﬁgﬁé%ﬁ i

humagqldng sel€died fﬂomahd: plolup coeistiag oEORR) EON®st 46-5d; SEQ
I D I\IO 57; and E‘l a hunman |IEht chai n, vari abl.e

%
)—1

r egi(ehe ooren bghshrinivagaldees gion @EMPrisHg apyfEino acid
ant | \fa\mr i
noavyigs? pelfh e fhdne BLG RofiiRte TSEQ AIRNGR, BTInd

22, (f)(abl)urﬂanﬁlugmnhhnarmyatﬂheéginm@DRambmpnelgngmn a@bhRPacid

Ot s3hd Bobhe ST HER 5%

human |ight chain variable region CDRl conprising SEQ
ID NO 49; (e) a human |ight chain variable region
ZOCDRZTItﬁcampboéym@dSEQQ D/iich cagyrisesind (f) a human |ight

chai a)a ﬁlﬁrlngr? eeavryec 51(1)1% e reglgiP &bﬂlnc%m E%ng%]ﬂ?]])%?@ 19;
(b) a human heavy chain variable region CDR2 comprising SEQ ID NO: 28;
(c) 2 human heavy chain variable region CDR3 comprising SEQ ID NO: 37;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 46;
(e) a human light chain variable region CDR2 comprising SEQ ID NO: 55;
and

(f) 2 human light chain variable region CDR3 comprising SEQ ID NO: 64.

21.  The antibody of claim 19, which comprises:
(a) 2 human heavy chain variable region CDR1 comprising SEQ ID NO: 20;
(b) a human heavy chain variable region CDR2 comprising SEQ ID NO: 29;
(c) 2 human heavy chain variable region CDR3 comprising SEQ ID NO: 33,;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 47;
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24. The anti body of claim 19, which conprises: (a) a
human heavy chain variable region CDRL conprising SEQ
woO Dobias9228; (b) a human heavy chain vari abl e PEQUSW06/005853
CDR2 conprising SEQ ID I\IO 32; (c) a human heavy
chai n_vari abl e regi on conprising SEQ I D NO
(d) &® n@ﬁﬁlﬁnlhiggimhagh‘éarwblﬁarﬁgla% CORZeanantisarsr8EQ ID NO 56;
Co"pﬁrLd'S' ng SEQID NO 50; (e) a human |ight chain
vari abl e region CDR2 conprising SEQ 1D NGO 59; and
(f) € huoman ligighthamhariableasdiod COR3a@ingisEITEQ ID NO: 65.
conprising SEQ ID NO 68. 25. The antibody of claim
19, which conprises (a) a human heavy chai n vari abl e
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ggbgﬂ% ain dzar I a 29’9@1358%‘1”%)@5 conpr i gl )ngaSEl(JlearE]) NO:
33; (a94 hwbaf ﬁ%ly&&ﬁmri@mﬁlrbﬁ@ﬂ Wsﬂ@EQ IBuv@an2i;
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(f) @)h@mﬁnllngbmhauh gxamCéDRlegqmm:)sam@EQ IDI NO: 48;
o e bl ez Qb ariBre el DR ARG S0 B0

regmm CDRl conprising SEQ ID NO 25; (b) a human

heave/ chain yvariabl e regi on CDR2 conpri si ggﬂi D NO
f) & hurgam lighirohpigaipyiably aegion, &PRetog s ng

conprising SEQ ID NO 43; (d) a human |light chain

vari able region CDRlL conprising SEQID NO 52; (e) a
231urra’ﬁhd argivbdy hi¢lainy 49, velintle corapiises: CDR2 conpri si ng SEQ

r eg :\@1 ?ﬁt‘ﬁ%"‘ gnd (‘ith)@}nﬁ‘ﬁ‘?’ég% r?%g&%b%%&]@%?naﬁfgé% NO: 22;

ant i (p9dhuian Ay Bnhih v%b%e%%@l@f@omﬁﬁn@S TBNO: 31;

heav chai n vari'abl e region conprising SEQ I D NO.
c} b humah beawy qhemﬂgar@hlalrngloaﬂm empngSEDR NO: 40;

33;? 7 4t igh! GRalishariibis e bioh S TAESREPRERY Y5 Q1B fp: 40
humag) hlhﬁﬁhbn GilgRd dmaﬁwarataie% 168 CDR CERpraMPS EQIMANSES3;

IDNO 53; (e) a human |ight chain variable region
CDRZaI@on'prlm ng SEQ ID NO 62; and (f) a human |ight

chai @ ¥ Alih &Pl ght' AHnAridE e SOMPDIRS Adnpestad 20 NG: 67.

24.  The antibody of claim 19, which comprises:
(a) a human heavy chain variable region CDR1 comprising SEQ ID NO: 23;
(b) 2 human heavy chain variable region CDR2 comprising SEQ ID NO: 32;
(c) a human heavy chain variable region CDR3 comprising SEQ ID NO: 41;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 50;
(e) a human light chain variable region CDR2 comprising SEQ ID NO: 59;
and

(f) a human light chain variable region CDR3 comprising SEQ ID NO: 68.

25.  The antibody of claim 19, which comprises:
(a) a human heavy chain variable region CDR1 comprising SEQ ID NO: 24;
(b) 2 human heavy chain variable region CDR2 comprising SEQ ID NO: 33;
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28. The anti body of claim 19, which conprises: (a) a
human heavy chain variable region CDRL conprising SEQ

WO Dobias922i7; (b) a human heavy chain vari abl e PEQUS006/005853
CDR2 comprising SEQ ID NO 36; (c) a human heavy
chai n vari abl e re%i on CDR3 conprising SEQ I D NO._45;
(d) () abwaen heaybicheinaianakla Fezen €DREGOBRTIENRSEQ ID NO: 42;

co | Si =) | VN . .. NY- 51
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(f) (@) hHuwmm ligighhamhariable aédiad COR2a@ingmisEFEEQ ID NO: 60;
conprising SEQID NGO 72. 95 WO 2006/ 089231

PCT/a842006/ 005853 29. The ant i body of claim 8, which

co j g . i i i . i .
pro cgtc‘l‘?%q‘l"ﬁlofr?‘és’i1 gé)f{?l\% S/%h %l% r?négéaﬁgrgrgg%\g?iﬁlﬁgl 5 %%%S)ErQ % jNIO' 69
3-30.3 gene. 30. The anti body of claim8, which

omplises. a light. chain.variable region that is a
26pcnr od mabowogfg?l%ﬂﬁwr}?%}}ﬁ%nmﬁﬁ%n Vk L6, 04/014 or
L18 @PRRum3d healYRnAntvaBABE r&io CRHRT SmpMifa SO MHNGES;

a heavy chain variable region that is "a product of or

der i (bpd hftmarrheaviylrain wWiFable3agion CORZToRrEnge¥Q dRANQ: 34;

l'igh hain, vari abl e r.egi on.th 2S r.od . A2
der 1 G PRARPE R e PR DR bl B 385 43
host(dy & hlimes NPkt chiaihoy Ariableregibe DR INcdig@ikin SSEQ IIDANO: 52;
chai n_genes encoding an anti-PSMA anti body, wherein
sai deh®Bumae light chatecvagiablg apgign CORGBIRISEL IR [ID¥161;
t he ti - PSMA anti body expressed by said host cell
| acks fucose residues. 33. The host cell of claim 32,
wher @) ahithan lightehaiglveliable redieaCpRErdniprighig SE@IID NO: 70.
genes are human i mmunogl obul i n heavy and |ight chain
genes. 34. The host cell of claim 32, wherein said

27, ucopyd 48Dy 6f Agign 1S wikidiBeomptises:The host cel | of
claim32, which is a CHO cell’. 36. A nmethod of
i nhi (@) & hngag heamylvhain RSkBle regdn €DRIngemipgising IR RN 1P;

e Emee Phd Qabr Rl bt Gttt SEQ I8N0 35
ant i pdYuslepaafsthamelaidbR regvh CORS domprARESEQ DN U4;

cells. 37. The nethod of claim 36, wherein said cells

ar e (dyabrmee light chei varigblefaginn $L¥11 eqraprisimpSEQHBPNDHS3;

SRR T e e s e

subja&gt, wherein the tunor cells or vascul ar

endot hel i al c¢ell roxi mate .to _the tunor.cell Xpress
psvi(D a bgman ﬁght ciai% va:)éable region CbR3 compnrsing éE(S HS I\IJO(B ’/51.
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28.  The antibody of claim 19, which comprises:
(a) a human heavy chain variable region CDR1 comprising SEQ ID NO: 27,
(b) a human heavy chain variable region CDR2 comprising SEQ ID NO: 36;
(c) a human heavy chain variable region CDR3 comprising SEQ ID NO: 45;
(d) a human light chain variable region CDR1 comprising SEQ ID NO: 54;
(e) a human light chain variable region CDR2 comprising SEQ ID NO: 63;
and

(f) a human light chain variable region CDR3 comprising SEQ ID NO: 72.
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WO 2006/ 089231 PCT/ US2006/ 005853 conpri sing
adm nistering to the subject a defucosyl ated anti-PSVA
wa@pdoslogdyl i n an anount effective to inhibit greel/oSmwhe/005853
tunor cells in the subject. 40. The nethod of claim
39, wherein said anti-PSMA anti body is a human
29ant iThedytibetly.of THainn@twinidh odmptises sheayy ehrasy erigbleaiegion that

t L - st at t |4s, 42, Th
ot Rotorocofor e ik aFRBERY A HREPr YER Ty o

cancer selected from the group consisting of colon,
renal , rectal, urothelial, breast, Dbladder, Iliver, .
30pandieastibedyradiciaiona which comprises a light chain variable region that is

a product of or derived from a human Vi L6, 04/014 or L18 gene.

31.  The antibody of claim 8, which comprises a heavy chain variable region that is
a product of or derived from a human Vy 5-51 or Vi 3-30.3 gene and a light
chain variable region that is a product of or derived from a human Vi L6,
04/014 or L18 gene.

32. A host cell comprising immunoglobulin heavy and light chain genes encoding
an anti-PSMA antibody, wherein said host cell lacks a fucosyltransferase such

that the anti-PSMA antibody expressed by said host cell lacks fucose residues.

33.  The host cell of claim 32, wherein the immunoglobulin heavy and light chain

genes are human immunoglobulin heavy and light chain genes.

34.  The host cell of claim 32, wherein said fucosyltransferase is FUTS.

35. The host cell of claim 32, which is a CHO cell.

36. A method of inhibiting growth of PSMA™ cells comprising contacting said
cells with a defucosylated anti-PSMA antibody under conditions sufficient to
induce antibody-dependent cellular cytoxicity (ADCC) of said cells.

37. The method of claim 36, wherein said cells are tumor cells.

38.  The method of claim 36, wherein said anti-PSMA antibody is a human
antibody.

39. A method of inhibiting growth of tumor cells in a subject, wherein the tumor

cells or vascular endothelial cells proximate to the tumor cells express PSMA,
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comprising administering to the subject a defucosylated anti-PSMA antibody

in an amount effective to inhibit growth of tumor cells in the subject.

40.  The method of claim 39, wherein said anti-PSMA antibody is a human

antibody.

41.  The method of claim 39, wherein said tumor cells are prostate cancer tumor
cells.

42. The method of claim 39, wherein the tumor cells are of a cancer selected from

the group consisting of colon, renal, rectal, urothelial, breast, bladder, liver,

pancreas or melanoma.
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